
Project- TMI 3 5 TH YEAR TENDON SURVEILLANCE • UNIT 1

(7.2) Tendon No.: tJ4 j" ... Tendon End: Q£,e,.5 4, Shop 0]Field

Grease Cap Removal

(7.5)Date Removal Started: " 2.') - 2 1 Q.C. Signoff
(7.6) Dr/ylce Used on Grease Cap andlorAnchorage C1 Yes 0 No:

(T77)rempof Concrete: .b_ .ZiThermometer No.: g Re-CaI D)ate: .. i
AmbienrtTemp.: -17, Thermometer No.: Re-.Cal Date: ,

(8,4) Anc horhead I.D..:, £ W f '7J Anchorhead.Vediftcalion: • Matc - NoNMatch : -

............................................. .......................................... .........--........................... a...........

(8.5) Grease Coaling .
Grease Cap:- Complete Partial Uncoated %___
Buttoniheads - Complete Partial Uncoated W____

Anchbrhead- Comple6te Partial Uncoated %
Shims -Cmlt 7'Partia I ____ Uncoated.____
Bearing Plate. - Complete _ Parlal Uncoated :%_____._ -

f Umiled wilhin.the Inside diamoterotthe greesecap,-........ eUu u .................. .......... ............. --......... .... ............. .!"... ....
'6)FUnusual Conditions: ~6~

(8.8) Quantilty of SamPles * --- Quart Samples identiid per Step 8.8.1? aYes I'] No
, .,Location of •'A.H. 5] B.P. •,Shims r'l Cap C Duct

...... .... .... . .... ............. ........ ....... .........................,(8.9) Grease Colo Mast during remoCvaloof cap;: oga /, 2, ,.

(8.g.1) Grease from c~ap to be reused?. :j Yes 0]No ,Oly. Of Grease removed from cap:' , •? gal.•
(9.6) Oly.0of Grease removed from anchorage: i2 •'• gal. I•,.,O'.Io
(9.7) Damage during .cap removal-or anchorage cleaning? 0 Yes [] N6 ,.Descrbe: ... Ž.A. '6•,,... ..... .-. ........ . ........ . .- .... .... ..... - .. ------

(10.3)M~ethod of Tndon Piotection: .... • i•X fk.4I.'~kspl e4"l wRl/-•. 'A '"':" ..... ".....

(.04) AmoUnit of Gr'eaSe Loss from Tendon duct: " gaL. No'

. . . ...... ... . .. ....-- . . ... . . . .. .. . . . . . ........ ... .......... ... ... ... ... .......... .. ... ... .. . . .... . .•.' ... ... . .... .. .. . ..... .: .,• .. .. .... .. ,

(10.5) Total quanieyof lost grease (below):
(8.8.... + (8.1. . + (8.9.1) M +(9,6) ..- (10.4) .0.,.....------------- .......TOTA

(1 1.1:2) DocumeniTOTAL grease 0stionDataSheet12.1, GREASE REPLACEMENT. .IYes A l No -4e• .Z,!t

C Reviewed: ýLi 'I, AiL_ Level: ,Datae. eli~~

t5 Q 6,0TM09.iSI:doc
Topical e0ort 204 Revion
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'Project: TMI 3 5TH YEAR TENDON SURVEILLANCE JUNIT I
(7.2) Tendon No.: Tendon End: . 3 '-t,, O/ -'Shop OFIeld

Grease Cap Removal ._.
(7.5)Date Removal-Slarted: z/ .-. ZO- / D Q.CPSignoff
(7.8) Dry Ice Usedlon Grease Cap andlorAnchorage ,'Yes IqNo
(7.7) Temp. of Concrete: dThrmometerNo.: Re.Cal Date: ,23?•,I

Ambient Temp.: O• F Thermometer No.: ko3 Re-Cal Date;: .,4, 6 l 10,
(8.4)Anchorhead I.D.:,! Anchorhead Veriflicaton: &-tMatch ]ao-Match"

•..• o .. • .. .. .. ... .... ...... ............. ++.. = .. ,.. o... ........ t,, , ,o . . , . . ., , , + . + , , o ... •.. . . ......

(8.5) Grease Coaling
Grease Cap. Complete Partial Uncoated %_ _

8ultonheadsa Complete Partial Uncoated % 0
Anchorhead - Complete Partial Uncoated %_ _

Shims- Complete 7 -- Partial Uncoated %W'
Bearing Plate s- Complete Partial .Uncoated _"_____, ,O._
V) Limited withlin the inside diameter of the greaseCal.-

o:. .• .. . . . . ... ............ .......... 7ý . ..... 7. ........ =........ .. =,...... ............... ......... •...............

.6) Unusual Conditions:

................................. ... ------ 1ý ........ ............ ........ ............. -

(8.7)Grease.Color Match: ,v'Ves a l No Grease Color: ___'__,)_____.....

Comments: ,t•OQ.."/.
°. . ... ... ... ... .... ... ... ... . .. .... ... ... ... ... .... ... .. .°. .. I ........... ..° =..°,....... ........ . .. • ............. .

(8.8) Quanllty of Samples Quart Samples identified per Step 8.8.1? I0-'es 0 No.
Location of -A .H- BP. "" •Shims 0 cap, 0 DuctRemoval, •a ... B up UDc .t./'O)

(8R.9)Qty. of Grease lost during removal of cap: gal.
(8.9.1) Grease from cap to be reused? 9rYes u No Gty. of Greaseremovedfrom cap: x gal. I 920o3
(9.6) Qity of Grease removedtfrom anchorage: / gel"
(97) Damage during.cap removal or anchorage Cleaning? 03 Yes I no Describe: ,A

(10.3) Method of Tendon Protection: , a +i\- k I - . . ske•-.. .A
(10.4),Amount of Grease Loss from Tendon duct:!,

(10.5) Total quantity of lost grease (below)l
8 f.•!09 .(8.9t)._ + (9,6) .. e(tOA) = . TOTAL ,i00.14)

(11I 12) Document TOTAL grease lost on Data Sheet 12.1, GREASEREPLACEMENT.. •eCe No

Reviewed:, Level: Date:-

15 SQ 1 0 TMW09 ISI.doc
Topical Report 204 Revion 0
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PSC PROCEDURE SQ '61
INSOECT FOR-WATER

Data Sheet 0.1
July31, 210"

Page I of I
Revision 0

Project: TMI 3 5TH YEAR TENDON SURVEILLANCE )&UNIT I

(8. 1) Tendon No.: Tendon End: "- Shop Rl Field

-------------------------------------------------- ---------- ------------------- ------- -----------------
(9.5.1) DURING REMOVAL OF GREASE;CAP

Water Detected: [-Yes ,No Quantity: Sample Taken: 0 Yes C] No KN/A

Moisture Description: C] Observable Moisture - Significant Moisture MNot Applicable

Comments:. 6Apj,

(9.6.1) INSIDE GREASE CAP

Water Detected: El Yes KNo Quantity: , SampleTaken: 0 Yes El0 No N/A

Moisture Description: C] Observable Moisture ]Significant Moisture Not Applicable

Comiments:
................................ ..........................---- .......

(9.7: 1)AROUNDTENDON ANCHORAGE. COMPONENTS!

Water Detected: Yes 'No Quantity:. ' SampleTaken:w -l Yes 0-]NO ,IN/A

Moisture Description: El Observable Moisture E] Significant Moisture IaNot Applicable

.Comments,-- -- --- --- --- --- - -- --- --- --- - ... .. ------------ ------- ... ... ... .....

i9.9.1) DURING DETENSIONING

Water Detected: 0 Yes 'No Quantity: [ SampleTaken: E] Yes E] No I N/A

Moisture.Description: C1 Observable Moisture E] Significant Moisture • Not Applicable

Comments:

(11.-) NOTIFICATION fJ I•'•."..... .... -....... ..... ..-..... ......... ... . . ............ ......

Exelon Notified: E-lYes E] No Individual Name: Date:

SAMPLE IDENTIFICATION AND STORAGE N/fr
(,2.2) Samples:adequately identified: El Yes i] No

(12.3) Samples stored: at: .,.{

QC Signoff:, /pod.' . Level: .Y Date: / 6Z6

QC Reviewed: Level: Date:

Attachment 8.7 Page 31 of 523



PSC PROCEDURE SQ 6:1
INSPECT FOR WATERSData Sghoot.8,1

July'31, 2009
Page1 of 1-
Revision•0

Project: TMI 3 5 '" YEAR TENDON SURVEILLANCE •1JNIT.I

(8.1) Tendon No.: i j/6- 3 : Tendon End: 03u+, , El Shop FIfeld

(9.5.1) DURING REMOVAL OF GREASE CAP

Water Detected: 5lYes &.No Quantity: .... .. _ Sample Taken: 016YeS El No g'N/A

Moisture Description: 0 Observable Moisture j-lSignificant Moisture amot Applicable

Comments:

(96..1) INSIDE GREASE CAP

Water Detected: C']Yes (01Qo Quantity! _ Sample Taken: Cl Yes C] No aNIA.

Moisture Description: El Observable Moisture E-]Significant Moisture M1V51t Applicable

Comments:

(9.7:1 )AROUND TENDON ANCHORAGE COMPONENTS

Water Detected: 0l Yes 2RNo Quanlity: ' Sample Taken: El Yes& [I No { IA

Moisture Description: E-.Observable Moisture [i Significant Moisture 1Not Applicable

Comments: / Ale.

(9.9.1) DURING DETENSIONING

water Detected: E] Yes JaM Quantity: _ _ Sample Taken: I- Yes 0l No ;N/A

Moisture Description 0- Observable Moisture Cl Significant Moisture N,,M t Applicable

Comments:

(1i.1) NOTIFICATION

Exelon Notified: -' Yes, E] No Individual Name:• Date:
. 4

SAMPLE IDENTIFICATION AND.STORAGE,

(12.2) Samples adequately Identified: E! Yes -- No
(I2 3j)Samples stored at:,..

OC Signoff: .Level: Date:,

QC Reviewed: Level: * Date: /I)&rZ7f)

A 0Attachment 8.7 Page 32 of 523



ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
Station:T _ Unit: Date: 10 -20- 2-011) Report No:

WO No(s).: 021395b-7 Tendon Anchorage No.: I H g6 3 Tendon End: Shop E Field

Location: Tunnel, Gallery, uttress: .. Elevation: 3 t' ', "Bearing Plate I0.D,: _

Bearing Plate I.0. Anchor Head I.D, 6 XI-) JA/ Bushing I.D. A 67 W-1
Exam Type: 0 DV ,VT-1 i Type Of Exam: XDirect ERemote
.As Found Exam As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) -rM'• I - DQt5 Visual Aids: AI,,
M&TE Used:,• -• 2 - Test Card UTC or Serial No. A 1,4. Cal. Due Date: v
Illumination Used •/'/4 , .,,.- Illumination Verified: Date: i-zo- /9 Time /2
Special/ Specific Instructions: __"

Component / Item Number and r RESULTS Explanation / Notes
Description NI RI TYPE 1c0 (Sketch Shall Be Attached Depicting Location O All

Missing, Protruding. Unseated Wires)

HL,43q &kdt A'?r- hP A( V

Results Legend: NI - No Indications RI - Recordable Indication IO - Information Only
Recordable Indication Type Codes:

A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding I Unseated Wres J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information :•Yes 1No E] Sketch .KPhoto -Video El Other (Describe):
Results: Acceptable RYes [:jNo

EXAMNE__VUT______..... 
DATE k5- 7,, Pr nt & Sign) W/./•t 4.,.. Ami DAEVL "TE •: 1_

STATION/ADMIN REVIEW

This section to be completed only if Examiner/Evaluator notes R1 or Unacceptable condition.
RI or Unacceptable results Acceptable F-1 Yes [] No

Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL ItI or RI REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) D ATE:

Page of.

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Pacie I of I
Station:-.l.,, Unit: Date. jo-Z Report No: vlA

WO No(s).: Tend.on Anchorage No Tendon End: Fl Shop R3Teld
Location: Tunnel, Gallery,( u tte Elevation M , .._-" Bearing Plate -t Do L e.

Bearing Plate I.D..L.A -, I . Anchor Head I.D. y lo R I Bushing I.D.
Exam Type: [] DV 'VT-1.._ Type Of Exam. PSrDirect []Remote
,KAs Found Exam ¶,-- - E As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s)-rm'r J-oaj) Visual Aids: 1A,/on
M&TE Used:,je- &€, , -). - _q-Test Card UTC or Serial No. Cal. Due Date: ,'
Illumination Used F/1, ,•-t" Illumination Verified: Date:/ 0-o1./o Time: jzjtj pn
Special/ Specific Instructiocks: ,4,

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE IO (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

-FeroA, j4fl rt~ 0 V\ V/ A10 -1 L4'-&A;4

Results Legend: NI - No Indications RI - .Recordable Indication 10 - Information Only
Recordable Indication Type Codes:

A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Su-face Discontinuities, Deflections

Supplemental Information : 2§Yes LiNo El Sketch _g'hoto '3Video E Other (Describe):Results: Acceptable ,EYes E]No ____

EXAMINER/EVALUATOR " I- LD E-(Print & Sign)j'/mj qe. (-&,/ j. 6";, 'd - LEVEL ,DATE /'•-!
STAT)ON/ADMIA RE-VIEW

(Print & Sign) REVIEW-, Y DATE W/IacIaGA
This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable El Yes Dl No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) ........... ....... _DATE:

ANII REVIEW (as applicable) 66a ,,_- DATE: /11-z4-1

Page IOfJ
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Paqe I of I

Station- Unit: f Date: I - Z t - 2 0 Report No:

WO No(s).: Z.213+50 7 Tendon Anchorage No. 14t-39 Tendon End: &Shop E] Field

Location; Tunnel, Gallery uttress:o, Elevation:3c,1 1 "/ Bearing Plate I.0 f .
Bearing Plate I. D. Anchor Head I. D. 6X.(1 W 4 ' Bushing I.D. -7
Exam Type: [I DV XVT-1 Type Of Exam: K]Direct" r-Remote
E] As Found Exam J.As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned

Design Drawing(s) 7--. I - r•1...-5 Visual Aids: A/p,.
M&TE Used:,ql Slk .. I ow 2 Test Card UTC or Serial No. Al Cal. Due Date:
Illumination Used Illumination Verified:- ate: ]OJ- -0 Time /: 5 0
Special / Specific Instructi ns:.

Component I Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

H-'c-3 4e A I PlIS5IA1jd, LO);e(L L-)XL

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quanti!y) N. Surface Discontinuities, Deflections

Supplemental Information : L]Yes'==,.,o L] Sketch [:-]Photo [TV-id-e-o"C Other (Describe).:
Rsls: .cet,1 , Yes []No

EXAM IN E REVALUATQR •,(>•------

Print & Sign), .--- LEVEL J DATE /0-2 I

ýPrint & Sign) DAT....../U t

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable D] Yes LI No
Additional Actions:
(Action Request, Work Order. Issue Report, etc. initiated for Corrective Actionr

LEVEL III or RI REVIEW (as applicable) DATE-

ANII REVIEW (as applicable) ~I4ad JIAV•,LA DATE: 1/--1,1 a
.. ...... . .. ?----- i F

I// ' -
Page_ _

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
Station: Unit: ± Date: - Report No:

WO No(s).: 11 70o r) Tendon Anchorage No. .- - Tendon End: E] Shop alield

Location: Tunnel, Gallery@Buttress ' ElevationX3j'-f-'1  Bearing Plate I.: /D,:

Bearin Plat1e ID. 1=-- Anchor Head ID. D &I• 0 Bushing I.D. "/+
Exam Type: E] DV W-T-1 Type Of Exam:. 4 "irect []Remote
Dl As Found Exam QAs Left Exam Following Retensioning Of Tendons Which Have Been Detentioned

Design Drawing(s) T/n!•- op 1(=, Visual Aids. A/loe.-
M&TE Used:•, ft#. Ak- -.,•/L•est Card UTC or Serial No. .,,,A- Cal, Due Date: '
Illumination Used /, ". Illumination Verified: Dateý lo-?_,- /V Time: xo oau,
Special I Specific lnstructions: I

Component / Item Number and RESULTS Explanation I Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location O All

Missing, Protruding, Unseated Wires)

TFe r, o A n (, b 5 - o r\ 4 Alv;s~ leý Vo-

Results Legend.
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F, Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water ýQuantify), N. Surface Discontinuities, Deflections

Supplemental Information : LYes X~o E] Sketch -Photo E]Video Li Other (Describe):
Results: Acceptable ..- Yes E]No

EXAMINER/EVALUATOR A LEE, AE _I-i(PitS£1)ffll't. C ,l•,€ #'• - ILEV.EL DATE /•-"zý/

STATION/ADMR REVIEW v
(Print & Sign) C ,6DATE I O/2OýJI' ý f

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable LI Yes [] No
Additional Actions.
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable_ DATE:

ANII REVIEW (as appticabl1e) , w6ýLDATE. /1-4-0'
41

P ke o.f I

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: Unit: Date: 1o ? 6- Report No:.
System ':. A'' 0'ýComponent: ;7 4.4 " A /ud. 144 . WO No(s). ,213/3 9 7
Location: Building: •,,M4,-.Elev • '•' Ccl: Row "J 1 1.- Azimuth/Radius: _ A

Exam Type: [I DV E-GV VT-1C DVT-3C Type Of Exam: [lDirect flRemote Matl. Type: crter _
Design Drawing(s) srM_ I - ot S Visual Aids: j,, A

Surface: ID 0('0D") Surface I Components Coated: IZ YES , NO
M&TE Used: LIC•jest Card UTC or Serial No j 14-- Cal. Due Date: ,vJ-q
Illumination Usedp,..jj Illumination Verified: Date: -2-Zo- it:) Time: ,
Special / Specific Instructions: _

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

HL16-~39 A-I bu4 4ye-ss t:, 14- 4/dAi5 4 5Sr5 e_64Ck X4ej#'V

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : []Yes ZNo D] Sketch [:]Photo E]Video 0 Other (Describe):

Results: Acceptpble ']Yes -No.

EXAMINER/EVALUATOQI .D
(Print & Sign) W. S W,' LEVEL .DATE
STATION/ADMIN REVIEW DAT I r\0
(Print & Sign) ( DATE c'.

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable j] Yes FI No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as applicable) -A DATE:

ANII REVIEW (as applicable) a__. i..4,L , DATE: (1. -14

Page VOfJ

Topical Report 204 Revion 0
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ER-AA-335-O018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station* : " Unit: Date: Report No:
System-T A0J,101 C9mPnen t , , j, 9.6 WO No(s).: •.js ' ..

Location: Building: 6ot-W4,,%eAt Elev.: 3W1'.'" Col.: Row: . Azimuth/Radius: a.
Exam Type: Q DV jGVMVT-,IC. f Type Of Exam: LSirect DRemote Mall.. Type: Cht-qt
Design Drawing(syVAx -I - o oi 6 Visual Aids: -A,AA ...
Surface: ID (22- .. Surface / Components Coated: [] YES j" NOM&TE Used:& T ' .-. est Card UTC or Serial No-. Cal. Due Date:'ZT

Illumination Used F/=A J~ j I- Illumination Verified: Date:io.,,o-jo Time:/ejop 9,),Special/ Specific Instructkins: I *,1A ... .

Component . Item Number and RESULTS Explanation i Notes
Description NI RI TYPE 10 (As a minimum, Record Location and Size of:

(e.g. EIN, ElD. etc.) Recordable Indications as applicable)

-~ ~4
H V'4 -A~bM.I/.A

Results Legend:
NI - No Indicallons RI.- Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterze and Size) G, Settlements.Or Deflections M. Scaling I.Dusling
B. Exposed Reinforcing Steel H. Degraded Patches or. Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts. Voids, Honeycomb 0. Abrasion. Cavilalion, Wear
0. Evidence Of Grease Leakage IJ Spa Is P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information -:tes LINo El Sketch {]Photoý EVideo [I Other (Describe):

Results: Acceptable IRYes .. E]NoL
EXAM INER/E VALUATOR

t&Sr' ,I. C " - •LEVEL DATE _10-40-0O
STATION/AD N REVIEW _...
(Print,& Sign) D a . ATE..

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable 0. Yes El No
Additional Actions:
(Action ReauesL. Work Order. tssue Report etcý initiated ior Correcive Actionl

LEVEL III or RE REVIEW (as aoi•cabioe) DATE:

ANII REVIEW (as appiicablel A.WdZ4P- 2- - DATE- 11-l-ld 1

U Page _.L of.
214

Topical Report 204 Revion 0
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1301-9.1
Revision 21

ENCLOSURE 6 Page 9 of 16
Data Sheet 4

Tendon Buttonhead InspectionA S F C,L9,jd-

RB Tendon Surveillance

COMMENT: jRB T eno Sre
(%I~

(~1,

i\!, CCrf;oW

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR
COGNIZANT MECH/STRUCT ENGINEE ateZ2QCr-"/
REVIEWED BY

Aý1
SINSPECTION PERIOD-ýý-•{'

cl)

(D~

CC 0

(0

Tendon# 14 k 4 _.;q
END: FIELD -,ý1 piece washer)

SHOPV" (2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

f-A jc~ ~

RB Tendon Surveillance

COMMENT: 5kwN, 5/406,k

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTORI,-
COGNIZANT MECH/STRUCT tNGINEEIZ - -REVIEWED BY J.. .

INSPECTION PERIOD 3< S*

~CD
co 0

(0

Cn CD

Tendon # y '16- / 1
END: FIELD_'(1 piece washer)

SHOP (2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

RB Tendon Surveillance

COMMENT: S • ,. 7.I I

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR e2/-2'•
COGNIZANT MECH/STRUCT EN GNE ate_______
REVIEWED BY

INSPECTION PERIOD-i)y .,
Tendon# -H 4 L ,- 3.ý
END: FIELD C_1 piece washer)

SHOP.._.--_(2 piece washer)
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

?oC:S4- t?_04CAcyS ' 4D-

RB Tendon Surveillance

COMMENT: . -l- l/t-

lo ff-Cbf;D\.

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZAT QV INSPECTN Q tI0-,-
COGNIZANT MECH/STRUCT ENGINEERE- ,,/• te.2Z/O
REVIEWED BY

INSPECTION PERIOD 3I- Yr.

>--
S0

CD

-~CD

00, 0-

;0

Tendon ##4 Y 6=3L
END: FIELD_Ž•I (1 piece washer)

SHOP_ (2 piece washer)

72



Project: TMI - 3 5 th YEAR TENDON SURVEILLANCE

"Tendon No:3L~

Anchorag ID.: Yw 46TWI
Tendon End/Bultresa No.:

Adaptor ID: ,002ý-

&j-l'sc 6 Va~~ue'
. - , •

/

D

EQUIPMENT MICROMETER,

"Thread MWID Recal.Date ID No. ReGal Date ID No. Recal Date
Ext.

Major

Ext.

Eit.

Minor ....

MEASUREMENTS THREW WW ftim Aveage

Thread Reoad 3rd .. Average Constant Diameter Size Diameter

ExPit.h (1 2 1. q4
Major 2 N/ANp,/

Pitc.,(:t) .-2- If , 5 00$O lt. 7
Ext.I :,f t~Minor (2) 2T ",'" 12 o .fi. 1-, N/ NA

major- 2 N/AN/

int. 11 N/A N/A N/A
Minor 2 N/A INA N/A

int. Go Gauge ID: N/A Recal .Da.e:. N/A Result: N/A

Pitch No.Go Gauge N/A Recal Dale: N/A Result: N/AID::,

Nmte: (1). External.Pitch Diameter q.[Averagej - (Wire'Constant - (Shim. Size)
(2) ExternalMinor Diameter =-[Average) -12,X Wire.Diameter) - (Shiim'Size)

DISPOSITION

Trdal 1 Trial 2. Trial 3 Trlal 4
Adaptor Mark, C6Ot'2-

Min. Minor Diameter fromn Adaptor Table &~
Accepable (Ye or No) ,

OG Signoff: W'. -, a 0/, ý- ý 9&; =: ---, Level: , Date: ./i,•- z'ic
Level: . Date:. 2 010

'198sQ I.ITM.09 !8i.doc
Topical Report 204 Revion 0
Attachment 8.7 Page 43 df 52,



Projet:, TMI -,35. YEAR TENDONSURVEILLANCE

'Tendon'No.:

j:4 )g ~
Tendon EndlButtress No,;-: A-dk

Anchorage ID.D:i Adaptor ID:. C A. , ,

M.EASURMENT THREAD I
-. . . .. I Wie iWire

Constant Diameter 'Size'

. ... * I . . . . .

Thread Read; .3
Major 2 i 9 A.

Pitch(1

Minor ý(2). 2 461

Int. I NIA

Minr2 i

,jl6 9

ilL ~ -

•0
~

mt..
Pitch,.

,Go Gauge i0;

'No-Go Ga'uge
ID::

Recal Date: NIA Result:. N/A

Reca Date:: N/A Result": N/AN/A'

Notes: (1),! Exteral Pitch Diameter- = [Average]. - [W.'eConstant] [Shim.Size]
'(2)i Eiternal Minor Diameter [Average] . (2 X ýWre Diahetter]J.- (ShimSize]

DISPOSITION " .

Trial 1 'aI 2 Tral3 Tdala4,
Adaptor MaOk • .,.. .

Min'. Minor Diameter from Adaptortable / ..
Acceptable?. (Yes or NO)

• Reviewe-d&- Level:- Date: -"-"7;-',

a.

Topical Report 204 Revion 0
Attachment 8.7 Page 44 Of 523,



DATA SHEI
Lift-Off Force Me•

Surveillance No. A$ TendonlD - Predicted Force (F,

Phase (Circle One):c-on / Re-Tension Ram ID L0Z

Date LP"Zb -It) Temp: RB Interior Oj[j.JF / Concrete Surface jL7 OF

ET 1 1301-9.1
asurement Revision 21

Page 1 of 1

I/kip Tendon End (Circle One): & Field

Ram Calibration Constants: A = L k = -. 75

No. Effective Wires, Nw, _L• Shim Stack Ht. 7f. in.

DO NOT EXCEEP A RAM PRESSURE OF [(1,592 x N./169)- k] x 1,000/A psig

Trial

1
2
3
4
5
6
7
8
9
10

Lift-Off
Pressure, psig

-71 "2C)7t ,L_

Consecutive
Three Trial

Pressure Spread
psi

N/A
N/A

Consecutive
Three Trial
Pressure

Average pl
psig .

N/A
N/A

Stressing Washer Rotation

At Feeler Gage Insertion
At Trial 1
At Trial 2
At Trial 3
At Trial 4
At Trial 5
At Trial 6
At Trial 7

Sum

Rotation,
Turns
CW or CCW

0

For Re-tension Only, List
Nominal Thickness of
Each Shim Starting at
Shim In Contact with

Anchorhead

IEnd Lift-Off Force = (A x P' i 1,000) = k = LJ4 1 kip I

IN/A if 3 trial pressure spread > 25,000 / A = iL psi

2 Re-tension P' range: P',• = (Fp - k) x 1,000 / A = psig<P < P'<, = [(1,394 x N. / 169) - k] x 1,000 / A = ,.--psig

For Re-Tension Only: Fp <End Lift-Off Force <1394 x N, 1169; - < .-- /L < A Yes I No '(Circle One)

O Notes:

(D
Zo'0 Recorded by: Signature , ate j (-' I Reviewed by: Signature Date /o---,
W0QV

CDo

0. 29

(b•



DATA SHEET 1
Lift-Off Force Measurement

Predicted Force (F,) ) 3 / 6 kip

1301-9.1
Revision 21
Page 1 of 1

Tendon End (Circle One): Shop

nstants: A= I I], dZe k = - ?,2.s 2-Z.
Surveillance No. 35- ý` A-5 Tendon

Phase (Circle One)<E n t/ Re-Tension

Date JO-2 O)JO Temp: RB Interior

ID #q6-31

Ram ID 60 01 Ram Calibration Cor

//I 'F/ConcreteSurface (o61, 0F No. Effective Wires, N, /_ i< Shim Stack Ht. S' in.

I CAUTION

DO NOT EXCEEP A RAM PRESSURE OF [(1,592 x N, / 169) - k] x 1,000 / A = .'37,1O? psig

Trial

1
2
3
4
5
6
7
8
9
10

Lift-Off
Pressure, psig

754t0o

Consecutive
Three Trial

Pressure Spread
psi

N/A
N/A
0

Consecutive
Three Trial
Pressure

Average pi
psig 2

N/A
N/A

73zD

Stressing Washer Rotation

At Feeler Gage Insertion
At Thal 1
At Trial 2
At Trial 3
At Trial 4
At Trial 5
At Trial 6
At Trial 7

Sum

Rotation,
Turns
CW or CCW

0
0

V

For Re-tension Only, List
Nominal Thickness of
Each Shim Starting at
Shim In Contact with

Anchorhead

SI End Lift-Off Force = (A x P' 1 1,000) - k -- 13iL,. kipI

N/A if 3 trial pressure spread > 25,000 / A = /.0. 7(, psi

2 Re-tension P* range: P',,n = (FP - k) x 1,000 / A = psig < P'< P'ra = [(1,394 x N, / 169) - k] x 1,000 / A = V//I- psig

For Re-Tension Only: F, < End Lift-Off Force < 1394 x N, / 169; _< < _Z: Yes / No (Circle One)

Notes: ,eo "

o3

CDI

S00Recorded b:Signature____________

C)

CD,
CD,

Date /0-2-1,, / Reviewed by: Signature 1I4. KV - Date /16-Z7-/1

29



Project; TMI 357" YEAR TENDON SURVEILLANCE . UNIT I

Tendon No.: 1-/44 -39 Tendon End: , ]Shop M, Field

Removal Date: /O..2/ o InsPecflOn Date: /A-21- 20 UO

WIRE REMOVAL INSPECTION

CORROSIONINSPEC TION 911 LENGTH !NTERVALS

(8.5.41 .1) Document he Corrosion Category for each 10' of wire In the incrementsbelow. Use Categories described In PSC SQ 8.0.

For Corrosion LevelE documentcondillon on an NCR_ NCR Req'd: [NO I-YES NCR# OAS

(8.5.4;31)Document the total length of the wire on the diagram below. Completed: 0) NO $6 YES.

(

.y-SBuitqnhead End

I1l 2w' I 30'

30' 40' 60' I 60'

T f-' ;80. o

90' i 100' 1 110' 120,

120' 1 130' 1 146' "

1,50' ,,.i o, 160 ,.. _•tl ., 1... 017 10

180' 10' 200' 210'

210' 220' 230' 240'

240' 260' 20'. 270'

270' 280' 290, 30o0

300' 310' 30' 330'

Cut End
I

(8.5,4.6.2) Wasthe wire cut for samples:, Ql NO 10 YES document thearea of removal abov ausing symbol X.
(8.7,) Document the location of wire removed on Data Sheet8.0, ANCHORAEINSPECTON: w1 Completed

(8.8) Moasuring Dovice:w p4wi l IDNumber: jeZ Recat Date:

(8.8) Wre Puli Rem ID Nuimber:,, ,.

Inspector: Lee:Dt: -

e vlowed ' L~eve~l: bate:

21 0 10.2 TM.60 ISId0c
opical Report 204 Revion 0

Attachment 8.7 Page 47 of 523



Number

TMI- Unit 1:-Q"Jila~l M ila ̂ Or~,,,l ... -41M.04 4

"ltue R lon No.

RB :Structural Integrity Tendon Surveillance 21

DATA SHEET"4 Page I of:4,

Elongation I Tendon Force Record
Re-Tensionlng Data for De-Tensloned Tendons

Surveillance No, :4 3Stondon.11) -3

Original Stressing Data

NOTE

PTF force is that equivalent to a ram pressure of 1,000 psi. PTF removes
tendo'nslatk and is thel tartlng oid0nt for elongation reasuremente. OSF
forceis 8,0% (maybe less) of tendon ultimate strenglh. The tendon Is
loaded-to QSF in.order to provide the required farcedistribution. It is also
the force at whlch final eilongatln Is measured. P TF force relongation,
OSF forcel elongation andU mber of effetiVe wires are documented in

construction records.

Tabile-, I
Row, R Parameter Value

1 Shop End PTF Force k kip

2 Field end PTF force ,qq,b kip

3 MeanPTF Force = (RI +R2)12 •.00. kip
4 Shop End PTF Reference Distance 3i Inn.

5- Field End PTF Reference Distance 0 , in.
6 Net PTF Reference Distance = R4 +AR5 in

7 Shop End OSF Force kjj kip

8 Field end OSF force 5 . ip

9 Mean OSF Force = (R7-+ R8)!-2 IS.4 Rip

10 Shop End OSF Reference Distance ., 3 ir;

1.1 Field End OSF Reference Distance: in.

!2 Net0SSF Reference Distance = R1IORi n i .n

'13 Differential Force R9-- R3 R,,, Rip
14 Differential Elongation = R12 - R6 I in,

15 Number of Effective Wires

16 Eloigation Rate = R14xRIS/R13-

:32

Topical Report 204 Revion 0
Attachment 8.7 Page 48 of 523



Numbef

TMi a Unit 1
SurveillanceProcedure 130149.1

Tite Revison NO,

RB 8ructural Integrity Tendon Surveillance 21

DATA SHEET4 Page 1 of,4

Tendon ID - •4( 3

Elongation I Tendon Force Record
Re-Tenaloning Data for De Tensloned Tendons

Surveillance No.32Zy(.

Original Stressing Data

NOTE

PTF force is that equivalent to a ram pressure of0f1000 psi. PTF removes
tendon slack and Is the startlng point for elongation measu'rements. OSF
force Is 80%,(may be less) of tendOn ultimate strength. The tendonis
loaded to OSF in order to provide the requlredlforce distribution. It Is also
the force at which ,fna! elongation Is me qeured. PTF forcei elongation,
OSF force /Ielongatlin aind number of effectilve wires are doc•umnted in
construction records.

Table I

Row, R Parameter Value

.... Shop;EndPTF Force 2kD,. Hip

2 Field end PTF force 1qS kip
3 Mean PTF Force = (RI + R2) 12 0,

4 Shop End PTF Reference Distance -5 Ini

5 Field, End PTO Reference Distance 2 ,. In.

6 Net PTF Reference Dlslance =R4 + R5 (, I in.:
'7 Shop End OSFP Force kip

8 Filid end OSPforce t ' ,5 kip.

g Mean OSF Force (R'14 R8)"2 2' 5, kip

10 Shop End OSF Reference Distance ,5 in.

11 Field End OSF Reference Distance ', in.

12 " Net OSF Reference Dlstance =Ri +Rll 1

13 Di....fferentlal Force, R9 e-R3 kip
14. Differential Elongatilohn R12 - R6 /2 - in.
15 Number of Effective Wires

16 Elongation'Rate = R14xR15/R13

pical Report 204 Revion 0
tachment 8.7 Page 49 of 523
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Numbet

TMI -Unit I
SSurveilance Procedure 130149.1

TWlOe RevisWan No.

RB.Structural Integrity Tendon Sureillance 21

DATA SHEET 4
Elongatln/TendonForce Record

Re-Tensioning Data for Do-Tensioned Tend.on8

•Page 2 of,4

Tendon IO103

Ram 113 (0002

Shop End Re-Tensioning Data

Rom Areai A In'3.L.

Surveillance No.

Rom k -~~6kip
NOTE.

The number of effective wires entered In RI must be-lhe same as the
nuber entered fir the fi'ld end inTable 3. Also, thecalculations
Identified In Rows 4, 16, W& 19 (shaded) may ble done after stressing
work at, both ends of the tendon is complete.

Table 2

Row, 'R. Parametert Value signrtiure Date

I N~~umber of Effective-Wilre's . %~.L
2. PTF Tareet Pressure 1;000 psi . /

3 PTF Actual PrOessure /0....ps. '04)

5 PTF Reference DIstance 4,4 In. R

6. OSF MaximumrForce: ARix 9.4 1 5•,•~k.!P•fl
7 OSF Max. Pressure = 1000 (R6 t k)/ A. s•i, I ___

8 W13 Pressure Interval R7 33- 330 211511 ,'4 psi WAjPe ... __

9 Target13 Pressure 1,000 + R8 3L, •1 psII .,g It 4

.10, Actual 1/3 Pressure, 3 1Lj psi jAi7.1
`!1./3 Referen~ceDistance I', In. _ _ /e"21,

12 Target:213Pressure R= O+ R8 P7l:,sl psi L •.9

33

Topical Report 204 Revion 0 1
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Numbet

TMI - Unit I
I Surveillance Procedure 1301-9.1

ITl'e Revision No,

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 4
Elongation I Tendon Force Record

Re-Tensioning, Data for Do-Tensioned Tendons

Page 3 of 4

Tendon ID

pak3
Field end Re-Tensioning Data

RamArea, A LqL1 IW n

Survellance No.3.oA"

Ram k.4,5 kipRem 10D &061~

•NOTE

The number of eIfeclive wires entered In RI must belho same as the
number entered for .the shop end In Table 2. Also, the calculations
Identified inRows 4, 16, 18 & 19 (shaded) may be done after stressing
work at both ends of the tendon Is complete;

Table 3
Row, R, Parameter Value Signature* Date

1 Number of Effective Wires: g,
2 . PTF-Target Pressure 1,000opsl • _____

3 PTFActual:Presaure psI -7, -

56 PYF Rqeference Distance in.

.6 'OSFMaximum Force= R1x0.4 c/jz1oOklp Cj . "N4

'1 OSF Max. Pressure = 1000 (4+ k) [A A •
8 113 Pressure Interval, R7i 03- 330 y psi -

9 Target1/3 Pressure = 1,000 + R8 I3 v PSI r

1"0 Actual 11/3Pressure 3 YVO psi '9 ,

11 1/3 Reference, Distaince+ In~,in 7

12 Target213Pressure :;R9.4eR8 • .. 9PSI
1.3 Actual';3 Pressure,•'7q psei 9,6
14 2/3,FReference6 Distance ";Z1 in. le-M1

SOSF.Ac.ual Piesue psi

&7 OS R4eference Distance 0 in- " i, ) I .A%ý I I- A%

34
Topical Report 204 Revion 0
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Number

TMI - Unit I
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Survelllance 21

DATA SHEET4
Elongation I Tendon Force Record

Re-Tensioning Data for Os-Tensioned Tenlons

Page 4 of 4

TendonID t ____ Surveillance No. 4 ,

Elongation Comparison

Table 4

,Row, R Parameter Value

SShop End Differential'Force from Table 2, R18 11 7€114 kip

2 FOeld End Differentlal Force from Table 3. Rt8 8L .Z J kip

3 Average Differential Force, (RI + R2) I2* IS7,1. (3. kip

4 Shop End Differential Elongation from Tables 2. R, In,

5 Field'End Dlfferential Elongatlonfrom Table 3, R19, L/ In.

6 Total Elongation = R4 +R5 . In.

7 Numbeir of Effective Wires from Table 2, R1 / .

.8 Re-Tensioning Elongation Rate= R6 x R7I R3l 1.2 2

. 9 Original Elongation RateO from; Table I, R16
10 Fractional Differeonceln Rates = (R8 - R9) !R9', .

-Yes____AbSolute Value of the above Fractional Difference In Rates : 0.1

.No_

For vertical tendon R4

:Signature:,,•

Dat e:

35

Topical Report 204 Revion 0
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Number

TMIW- Unit 1
SUrveillance Procedure "1301-91

trir t T S eaRevision No.2

-RB Structural'lntegritj Tend on, Surveill1ance 21I ....

DATA'SHEET 4
Elongation I Tendon Farce Record

Re;Tensionihg Data for De-Tensloned Tendons

Page 4 of 4

Tendon ID. 144/ ' Surveillance No. r.,

Elongation Comparison

Table 4

Row, R Parameter Value

110 Shop End Differential Force from'Table: 2,. RIO ~1t i
2 FIeld Ehd Differential Force from Table 3, R18 3 7•, 4 ( kip

3 Average Differential Force-= (Ri + R2) t 2 1$ 73 (1 kip

4' Shop End Differential Elongation from Tableo2- R19 4.,Z in.

5, Field End DlfferentlalElongation from Table 3. R19 in.

6, TotalElongatlon =,R4 +R56' 1 .. In.

T Number ofEffective Wires from Table 2. RI

8 Re-TensIbning Elongation Rate,= R6 x Ri/ R3

9 Original Elongation Rate from Table 1. RI6 .

101 Fraclional Difference in Rates, = ,(R8 ý- R9)./ R9 13

Absolute value of the above Fractional Difference in Rates 5 0.1

For vertilcal tendon = R1
For vertical tendon R4

Signature:- 1VI" . 4

Yes,__

,No

Date: /ALZI 6 10

35
Topical Report 204 Revion 0
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DATA SHEET 1 1301-9.1
Lift-Off Force Measurement Revision 21

Page 1 of 1
Surveillance No. 3.i/• 4$', Tendon ID _-______ Predicted Force (Fp) 1-3 kip Tendon End (Circle One): / Field

Phase (Circle One): As-found • Ram ID 400Z Ram Calibration Constants: A = /1/. 3 ( *k = - c 6.?"

Date ,O2I•-Zt"O Temp: RB Interior 109 °F/ Concrete Surface . ' 0F No. Effective Wires, NW,&9 Shim Stack Ht. 7. A in.

DAFCAUTION

DO NOT EXCEEP A RAM PRESSURE OF [(1,592 x N. / 169) - k] x 1,000 /A =31 psig

Trial

1
2
3
4
5
6
7
8
9
10

Lift-Off
Pressure, psig

Consecutive
Three Trial

Pressure Spread
psi

N/A
N/A
0

Consecutive
Three Trial
Pressure

Average p1

psig
1.2

N/A
N/Aii79.•ZZ

Stressing Washer Rotation

At Feeler Gage Insertion
At Trial 1
At Trial 2
At Trial 3
At Trial 4
At Trial 5
At Trial 6
At Trial 7

Sum

Rotation,
Turns
CW or CCW

0
0

For Re-tension Only, List
Nominal Thickness of
Each Shim Starting at
Shim in Contact with

Anchorhead

2 in.

--

I End Lift-Off Force = (A x P' / 1,000) = k =/3/37. T1 kip I

N/A if 3 trial pressure spread > 25,000 / A = I M, 6Z psi

2 Re-tension P' range: P',,. = (F, - k) x 1,000 / A = 494 psig < P'< P' ,,m = [(1,394 x N. / 169) - k] x 1,000 / A = f psig

For Re-Tension Only: F. < End Lift-Off Force < 1394 x N. 1169; J 6 < 1317.q < /3 e,5 75 Yes I No (Circle One)

CD
CD

' 0
OD 0

CD

(0

C~n C)
N)~ S
W11

Notes: Ame.

Recorded by: Signature JAI, & Date /10/1-Z10)/ Reviewed by: Signature i/C Date _________

QV
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DATA SHEET 1,
Lift4-OForce Measurement

1301!"9.1
Revision 21
Page 1 of I

Surveillance No. 3f - Tendon ID 1+ "3 g Predicted Force (F

Pase, (Circle One): As-found Ram °FJ Ram I

Date 16-Zk-iO T-ernp: RB Interior /0jL... F I Concrete Surface OF

P) ,Tendon End (Cirde One): -Shop

Ram Calibraon Constants.-: A = 1 k= -- z.

No.Effctive Wi-es, N•,J4 Shim .Stack Ht in.

CAUTION.I DO NOT EXCEEP A RAM; PRESSURE:.OF[((,592x .,16)k x 1,00A psig

Trial

1
2
3
4-
5.
6
7
8
9
'10

Lift-Off
Pressure, psig

VVyo

Consecutive
ýThree-Tria

Pressure Spread
psi

NIA
NIA

Consecutive
Three.Trial
Pressure

Average p'
-si 1.2psig

NIA
NIA

')o9L7

Stressing Washer Rotation

At Feeler Gage, Insertion,
AtTrial:l
AtTrial2
At Trial 3
At Trial 4
At Trial,5
.At Trial 6
At Trial 7

Sum

Rotation,
Turns
CW or CCW

0

0O

For Re4ension.Only, List
NominalThicknessWof
Eah Shim Stasting at
Shim In Contact with

Anchorhead

. in.

,y4• ,

I 7

End Lift-Off Force = (Ax P' 11,000) = k = I j>9,&. kip

N/A if 3 trial pressure spread:>25,000/ A = 1302( psi

Re-tension-P range: P=• = (F 9 - k) x1,'O.0 IA= 6%?. psig -t P'< P, [(=I 394x N.1169)- k].x.,,OIA=7,iV.06_psig

For.Re-Tension Only: F9. End LiftOff 'Force < 1394xN, 1169; IL <j39,Y < f ( /No (Circle One)

~C)
CDJ
-~0

00 0

CD ;

ecj, C)
N) ~
-WO

R ec~orded by- Signature-L L 4~ Date 10`2?~C 7 I- Revi-ewed by: signalure U1, a~a I, , -- ,DA te - b -2T- z)J

QV

29



Piroject: TMI 351' YEAR TENDON SURVEILLANCE

Tendon No.:' ~~Tendon End:- ~hp E il

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED: •:,yES E- NO

GREASE CAP:SURFACE"PROPERLY PREPAREDt ,MYES 01 NO

GASKET MATING SURFACE PROPERLY PREPARED: 14YES 5 NO

STUDIBOLT HOLES PROPERLY PREPARED: AYES C] NO

FOREIGN MATERIAL EXCLUSION CONTROLLED: ,eYES El NO

COMMENTS

.............. ............ . ....... ...... ........... ............ ..........

CREW 'FOREMAN 6IGNOFF Dl:/- 4
QC e Level: Date: __ __

25 Sb'12*0 TM 091I81.doc
Topical Report 204 Revion 0
Attachment 8.7 Page 56 of 523



Projecl: TMI 35T' YEAR TENDON.SURVEILLANCE

Tendon No..: /1 963 Tendon End: C E] Shop ýK•ie"d

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED: tES E] NO

GREASE CAP SURFACE PROPERLY PREPARED: C-YES El NO

GASKET MATING SURFACE PROPERLY PREPARED: ,i3IES E ONO

STUD/BOLT HOLES PROPERLY PREPARED: Lg-YES C1 NO

FOREIGN MATERIAL EXCLUSION CONTROLLED: ,iES El NO

COMMENTS

........ . . ... ... ... ... .- .... .. ... ... ... . .. .. ... ... I ... . ... ..-. ... .
CREW FOREMAN SIGNOFF , AxA.- -ale:

QC Reviewed: Level:- Date: "-

25 SO i20,TM.0g. IS do{,
Topical Report 204 Revion 0
Attachment 8.7 Page 57 of 523



Project: TMIF3 5 th YARTENDON SURVEILLANCE TendonNo-.:

GREASE REPLACEMENT adco SINOFS.

(8.4) Greasb Useid ' .NEW E1 OLDM, TEST DATE: El ACCEPTABLE [I APPROVAL LETTER . , .S
:80 PREREQUISITES DATEDO:1 ' -.
(8.5) Total •rease-Loss from.DatawSheet 6.0 for tendon end: ..- gal.,- /04)-lŽ

'(8.6)TotalGreaoe Lo0sfrom Data Sheet 6.0 for, / sA) o tendon end: gal. l

(8.7) Estimated;greaselosses from leaks for i tendon end: 05 gal. L4. /9,j-'

,.(8.8) Estimated grease lossesfrom leaks fort 1tendon end: 0' gal. • /t.4IO

(8.9)TýOTALTeincdon Grease Loss:..~.

(#136) Ambient Temp..: O. F T Ihermometer ID: QcL-Ab - Recal Date: -13-i:

(13.7).Grease Temp.: 'p O°F Thermometer ID: . :. Recal Date :

(131.9) j!hLt'Grease Heightl(a): :in.. (43,12) Fi Grease Heighl (b) . in.

'(13.14), Total. amount;of Grease added: V1 O1 gal. (a-b).x t.77 into the end

"A6), Quantity of Waste. Grease!: %. gal., (13, ) MSPoured El Hand Pumped.

13.1ii7)iT,.otal Grease, RePlaced this:,end: 'g al.,4O

13.0 HAND pUMPiNG -SECOND END
(13.6) Ambient Temp.,: • , op Thermometer ID: - )03 Recal Date:ý . 2.3 -J

•(13.7)Grease Temp.: ,20 .F' ThermometerI;: Recal Date: , -z .... )
S (13.9)Init~al Grease Heighlt: ('a), a 2 ".h. (1f3.2).lnj.alGrease Height(b) •O'.f•'in.

J(1,3.114) Total amount-of Grease added: g ,. (a -Yx1.77 intothe, end
(13.16)Quantity of WasteGrease: gal. 4 (1315) . ured ElHand Pumped

(13.17)Total Grease' Replaced this end: 0., 6.S gal'. A
14.0 CALCULATION'OF PRESSURE PUMPING
'(14.1) TotalTendon Grei-se Replaced: .• •L ai: (13-.1713.1l,7

.(14.2).Net Tendon Duct GreaseVolume:, .J;/-, %.. gal. Refe0to SQ .,.2- GRtEmSE XuAes. v o.w tE Tendon N ae•tut' .M
TotalTehdon Relaced (.14A) - Total Tendon Loss (8.9) 1D

(14')...... .Percei DifNrence: Ne.Tendon Duct GreaseVolume (142)

(1 4.44)_Grease Leaks: E Yes. -. No ~((
'(14.5) Refill Acceptable: n;rYes (fs than'10) E No'grea'tertihan 10'%)

If No - Customer Notified NCR No;.; " - .. .. i•Io
(14.6),Comments: A

• Reviewed: & ', - Level::" .22ZDate:iD.....

' ,. •~~26 S1:2A.'MI.0.evldonq

Toplclepo
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Project: TMI 3 5 TH YEAR TENDONSURVEILLANCE j UNIT 1
(7.2) Tendon No:: [I-J. Tendon End: .•u"yPt , o Shop - Field

Grease Cap Removal
(7.6)Date Removal Started: /0 C. Signoff

(7.6) Dry Ice Used on Grease Cap and/or Anchorage EJ Yes 0 No

(7.7 Temp. ofConcete: , 0F ThermometerNo.: Re-Cal Date: 4 "11
Ambient Temp.: Thermometer No.: PReCal Dale: _ -

(8.4)Anchorhead IDa.: /A 6 -S-5 Anchorhead Verification: •Malch El-No-Match . -• l

(8.5) Grease Coating
Girease-Cap - Complele V/ Partial Uncoated %_

Buttonheads - Complete V Partial Uncoated %
Anchorhead - Complete Partial Uncoated %
Shims - Complete Partial Uncoated %_
Bearing Plate, -, Complete Partial Uncoated ,_______

in L iriled within the inside diameterof the grease cap.
.................. .. .. .. ..... .. ................. . .. . . ..........................- . ..................... - ......... . ..- ... '....',.. ;.. .......

96) Unusual Condilions: ,

(8.7) Grease Color Match: &•Yes [, I No, Grease Color:
Comments:

(8.8) Quanlilyof'Samnpleas 2. Quart Samples.identified per Step 8.8.1? CaYes I] No
Location of Qj A.H. 0 B.P. P Shims 0 Cap C Duc
Removal .. a.

(8.9) Qty. of Grease lost duing removal of cap: g ," 0
(8.9.1) Grease from cap to be reused? jE Yes " No Qty. of Grease removed from cap:- O gal. .

.(9.6) Qty. of Grease.removed from anchorage: . a gal.,-
(9.7) Damage duri~ng cap, removal or'anchorag cleaning? H Yes tZNo Describe:.pgg.. ... ..... ......... ........ . ...... ... e --- -- ---- --- -- ...... I..............
(1 0.3) Method of Tendon Protection:. 3I4fi 0 p~~g JAF1)~'-1

(10.4) Amount of. Grease Loss fiom Tendon ducti C) gal.,

(10.5) Total 'quantity of lost grease (below):
(8.8).4.5.+(8.9) 0 +(8.9.1). +(9.6) -+(10.4)0 = _7:__ TOTAL .

(1.1.2) Document TOTAL grease lost on Data Sheet 12.1, GRIASE REPLACEMENT., Yes ] No

Reviewed: ( . Level: Date:

15 SQ 6.0 TM.09 ISldoc
Topical Report 204 Revion 0
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PSC PROCEDURE SQ 6.0
GREASE CAP REMOVAL

Data Sheet 8.0
Julyý31, 2009

Pagýel of 1
Revision 0.

Project: TMI 35 tH YEAR TENDON SURVEILLANCE TUNIT I

(7.2) Tendon No.: Tendon End- /,'J.. / ", 0 Shop, Field

Grease Cap Removal

(7.5)Date Removal Started: / 0 -JO Q.C.,Signoff

(7.6) Dry Ice Used.on Grease Cap and/or Anchorage Dl Yes Wi'o
(7T.7)Temp. of Concrete,: ThermometerNo0' O.djoll Re-Cal Date: :,

Amblenl TemIP.:: OF Thermometer No.:, Re-Cal Date: j:,,/o-t Oi
(8:4) Anchorhead ID. .: Anchorhead V nrifica:on,. "Match Er NoMatch :. ... 0

(8.5) GreaSe Coatinlg

Grease Cap - Complete Partial Uncoated %___

Buttonheads - Complete partial Un.coated 0%__

Anchorhead Complete Partial Uncoated ,

Shims - Complete V Parlial. Uncoated __ 0_

Beadng Plate - 0 Complete _ Partial _ Uncoated _ _ %. O,1 j
( - Limiled .WihJn the Inside di/aheter of hegrease cap.

z6) Unusual Conditions: ,4A . ";4./040.10

(8.J)Grease Color:Match: Ryes [I Noý Grease Color: __,_.. ,

Comments: A/944?.
. . ...8 Q u n iy'"....................o a ll s' Z " u r........ Sa pe .. ' :ie tiid....... ....... ....... ... St p8;.7..... " '" ' " ' -•"les- ........ . .o..."......... ....... ... ... ...

(8.8) Quantity of Hames, Quart SamB.Pples Identified pb I-Step 8.8.17 uYes 0 No
Loc~ation'of g-.H E B.P. &ýShims! El Cap., 0] Duct o'
Removal

(8.9) Qiy. of Grease lost.during removal of cap: ,0 'gal. ./P

4(8.91) Grease from cap o be reused?: CYes F1 No Oty. of.Grease removed from cap: p gal. ttt, IO 21OO

(9.6).Qty. of(Grease removed from anchorage: / ga1..

(9.7)Damage during cap removal or anchorage cleaning? El Yes SYNo Describe: ______________________

(10.3) Method of Tendon Protection:, V A1
j//a.....? 04 .'

(10A):Amount.of Grease Loss fromTendon duct: gal. ? . O9lO '

(10.5) Total, uanlity of lost grease:(below):,
8 +(8.) Q +(8.9,1)• +(9.6)..+(I0,4) 0 =J, L TOTAL

(1-11.2) Dbcument TOTAL grease lost on DataSheet 12.1, oREASEf EPLACEMENT. IZYeS [I No . DiO

0 Reviewed: W -Lvel: ý Date:;

15 SQ 6.0 M .09i~
Topical Report 204 Revion 0
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PSC PROCEDURE SO 8.1
5INSPECT FOR WATER'Data... oSheet 6s.1

July 31.2009•. Pagel of!1
Revlsion 0

Project: TMI 35W YEAR TENDON SURVEILLANCE [3 UNIT 1

(81) Tendon No.: r___,Tendon End: A ,_ NShop 0I Field

(9.5.1) DURING REMOVAL OF GREASE CAP

Water Detected: [] Yes jNo Quantity: C) Sample Taken: t] Yes El No, =JN/A

Moisture Description: EI Observable Moisture [] Significant Moisture I,4'otApplicable

Comments';: At'je.

.(9.6.1) INSIDE.GREASE CAP

Water Detected: [I Yes ,No0 Quantity: Z SampleTaken: El]Yqs• E"No kNIA

Moisture Description: E] Observable Moisture El Significant Moisture K,.Not.App-licable

Comments:

(9i:!) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected: E.Yes; aNo: Quantity: ) Sample Taken: [I Yes 0 No W N/A

Moisture Description: E] Observable Moisture El Significant Moisture •NotApplicable,

Commehts: tJ p.,4.-

(9.9.1) DURING DETENSIONING

Water Detected: El Yes El No Quantity: Sample Taken; LI Yes [] No [I]N/A
Moisture Descriptlon: [] Observable Moisture ElSighificant Moisture El Not Applicable

comments:::::: ::::: ::...........:: ........... ,. ------ ----- ----- ----- ----- -------------------------.... .. ... .. ... ..
(11.•1) NOTIFICATION

Exe0on Notifed: []-Yes 0I No Individual Name:. Date:

-------------- ýý ý ----- ---....---- -------- -- - ....------ - - - - - - - -

SAMPLE IDENTIFICATION'AND STORAGE

(12.2) Samples adequately identified:' E] Yes E] No

(1 2,3) Samples stored at:

QC Signoif: Level:,Dt: I

QC Reviewed: Level,: , Date> _,_________

Attachment 8.7 Page 61 of 523



.Project: TMI 351H YEAR TENDON SURVEILLANCE (K UNIT I

(8.1) Tendon No.; Tendon End: [I Shop 0'leld

(9.5.1) DURING REMOVAL OF GREASE.CAP

Water Detected: ErYes 4.N;o QUantity: _ Sample Taken: l] Yes F_ No fgNIA

Moisture Description: 1- Observable Moisture El Significant Moisture [•Not Applicable

Comments: A0 iw

(9.6.1) INSIDEGREASE CAP

'Water Detecied: El Yes -No Quantity: Q Sample Taken: - l Yes 0 No 4ffNIA

Moisture;Description: El Observable Moisture El Significant Moisture 1ot-Appllcable

Comments:
- ........... .. ',•..... .. ,. o ......... . ;.•....• • . .... •;•...... o... •..... . ..... ..... .... - ,---...,... ... ,.. .......... . ......

(9.7.1) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected: -lYes ON. Quantity: . Sample Taken: .0 Yes C1 No MNIA

Moisture-Description: El Observable Moisture nESignificant Moisture I(8Not Applicable:

Comments: _____

(9.9.1) DURING-DETENSIONING

Water Dotected-- [E Yes: E No Quantity: Sample Taken'. E] Yes -0 No El N/A
Moisture Description. D Observable Moisture S n cantMoisture El Not Applicable

Comments:

(11.1) NOTIFICATION

Exefon Notified: [-lYes El]No Individual Name.,., Date:
- - --- --- --- --- --- --- --- --- --- --- -- --- --- --- --- -- ... . .. ... ... ... .. . - --- --- --- ---.-- --- ---.-- --- --

SAMPLE IDENTIFICATION AND:STOOAGE

(12.2)Samples adequately identified: E]Yes El No

,(1.2.3) Samples stored at:. -

QC Signoff: __Level: Date: /" Z--/Q

.QC Reviewed:, _ _......._ _ Level, Date:ý ___________

>12 .IAqitt0chn t8aRev6onf 5
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of 1
Station: T-r . Unit: Date: to -•2C. - Z.C) (Z) Report No:

WO No(s).: ,/'.l.1 6.'7 }Tendon Anchorage No .. L-H LI-. Tendon End X Shop 0 Field

Location: Tunnel, Gallery, BEuttress- Elevation: "2Wt1j" 1 Bearing Plate I.D.Um,0
Bearing Plate I.D. " Anchor Head I.D. 9c1 Bushing I.D. A 5 W'_5
Exam Type: X DV ,VT-1 Type Of Exam: XDirect []Remote
jS As Found Exam E As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) T7A(T - 0015 Visual Aids: A1OAJe-
M&TE Used: &AL • Test Card UTC or Serial No. j T.- Cal. Due Date: Ar
Illumination Used F--1A54 Illumination Verified: bate: - Timeý 0730
Special / Specific Instructiodns:

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location O{ All

Missing, Protruding, Unseated Wires)

41~ JcLOC3A41O,

Results Legendi
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E, Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information : ElYes E-]No 13 Sketch ;KPhoto Ei]Video El Other (Describe):
Results: Acceptable MYes []No I

EXAMINER/EVALUATQRI A._Y
(Print & Sign) WJ. u bbhi 5 WV fdVi , ., bl LEVEL ,__, DATE /•)-::) -10
STATION/ADMIN REVIEW
(Print & Sign) 0,,'S3 DATE \ yi2 •U )

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable 13 Yes 13 No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) DATE:.

ANII REVIEW (as applicable) 42..(/ . .- ,./ ,- ,,. DATE: /-
,/

Page L of I
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
I

Station f-#214 Unit: .. Date: . Report No:

WO No(s).: Z 13IS-.' rý T Tendon Anchorage No.: Tendon End: [] Shop Field

Location: Tunnel, GalleryB q Elevation:•.'g I/ /1_ Bearing Plate T.DD: b ,4,,,tje

Bearing Plate !.D.UA.). To /2,jq-- Anchor Head I.D. 9) I Bushing I.D. 'i,+r
Exapm Type: L] DV &VT-1 Type Of Exam: ýtrect -]Remote
M As Found Exam El As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s)'ri ._.-ooI/.. Visual Aids: 4/Aon.C
M&TE Used: !-,. 5e. t I-mTest Card UTC or Serial No. - Cal. Due Date# '
Illumination Used /,, . Illumination Verified: Date: /O-z2, -)O Time:..;e,0 ,,I.
Special / Specific InstructiO'F: I _____,

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

1qI g_41 fC2o #1'3 -(Iltcr'#ý

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I, Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information: 'Yes Li-No a"Sketch thoto []Video [] Other (Describe):
Results: Acceptable ies []No _

EXAMINER/EVALUATOR ' L
(Print & Sign)T."mo+- C. LEVEL DATE 10-G'"/i
STATION/ADM!'N REVIEW y
(Print & Sign) &I • .... DATE ljfO/pý ftjt

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable F] Yes [I No
Additional Actions:
(Action Request. Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) ý/-" '/ DATE: Li. il-44 -10.

Page ýL of
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of 1

Station: '-F -- Unit: Date: , D -2 c--•.O Report No:

' o m4 I 444 - WO No(s).:... n3q. n -

Location: Building: (&4A'IQm4.EI0ev.:2qq I It" Col.: .j)- Row: , /, AzimuthiRadiusý/'-
Exam Type: EODV 0GV VT-1C V--3c Tye Of Exam:Direct . Remote Mati. Type: et/€•.
Design Drawing(s) T'A.- J .-c 6 Visual Aids: AMo.qje
Surface:. ID ( Surface / Components Coated: YES NO
M&TE Used: Ae.A_. - 0-Test Card UTC or Serial No. Nt4.- Cal. Due Date:Ni( I _
Illumination Used 9".akkq L"" Illumination Verified: Date: 1- -1.) Time: e) 7 3_•
Speclal I Specific Instructio s: ... ..

Component / Item Number and RESULTS Explanation I Notes
Description NI I RI TYPE 10 (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

ý2 'Are-+ eOA C&MeW4 A- #c4 O1Arowk34 tI-//- a.-q 4e•JDA.J Ate' ;. ; ;o 5

Results Legend:
NI - No Indicalions RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D, Evidence Of Grease Leakage J. Spalls P. Air Voids I Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information: E]Yes oNo C] Sketch E]Photo (]Video E] Other (Describe):

Results: Accepta le . es ,No
EXAMINERIEVALUATR , / i ,?A .- LD(lPrint & Sign) 4,1, •4g... -- 0-, •/6 ;O_ LEVEL _ ... DATE /0 o2&6-Z•(
STATION/ADMIN REVIEW \-- , , • AE L \ \
(Print & Sign) Ioaar QJV\ DATE .i

This section to be completed only if Examlner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable jJ Yes [i No
Additional Actions:
(Action Request, Work Order, Issue Report. etc. initialed for Corrective Action)

LEVEL III or RE REVIEW (as applicable) DATE: .,,_

ANII REVIEW(as applicable) . . DATE: ''/,,

eýl, Page I of I
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page e of I

Station: -A I Unit: Date: 1/ 0..O) Report No: _V14
System:~4,n"'t Component:1/q.yq( " tr-r- 1 ,( . , ret,, WO No(s).: .•o,
Location: Building:(on%.'•,,,Y Elev.:Z9l4'-/I" Col.! 4- Row: , Azimuth/Radius:..1/,

Exam Type: [I DV -GV -VT-1C -iIVT-3C Type Of Exam: ROirect E[Remote MatL. Type: 6oe-e,..
Design Drawing(s)7,,n .-oO/i, Visual Aids: Noo._
Surface: ID (LO.) Surface / Components Coated: E] YES ErNO
M&TE Usedstt\ ,g~l._ k'.6-z--it est Card UTC or Serial No. IV/+ Cal. Due Date: ý ý-
Illumination Used F/,j;,l. Illumination Verified: Date: -,-2 Time: ýV;,t 4^t

Special / Specific Instruct~ns: 1__4-
Component / Item Number and RESULTS Explanation / Notes

Description NI RI TYPE 10 (As a minimum, Record Location and Size of
(e.g. EIN, EID, etc.) Recordable Indications as applicable)

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling I Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attac L. Corrosion Stainini. R. Other (Explain)

Supplemental Information: RiYes -- No El Sketch 9hoto []Video E] Other (Describe):
Results: Acceptable aIYes -- No

EXA'MINER/EVALUATOR
(Print & Sign)/'j' e, 61lif LEVEL : DATE 10- 1 -0
STATION/ADMN REVIEW C
(Print & Sign) ., f-. %.3 DATE 010c\ \

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes El No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) DATE: ).-Y o
I ",

Pagý' -of L
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

A5 r-ot( ffl•( f7DL:\

RB Tendon Surveillance
y"", 0,• -- 2 .2 ý "i

COMMENT:

A/t. C6I(q6!51'C1

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTORate
COGNIZANT MECH/STRUCT ENGINEEr Datew--
REVIEWED BY

i NSPECTION PERIODSS C.

'0S
CD ;t

Coo~CD

-C)

0~

:3_

N•

Tendon # 44L(4L
END: FIELD (1 piece washer)

SHOP -'- (2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
•,fw We.YL2 Tendon Buttonhead Inspection

RB Tendon Surveillance

COMMENT:-5k, 1 S+,,k )gj'e¶kY r? ,3 V

)
A/0 4ývrrv5lDN /tj"eý-

/fl i~S n 3 uQl\ets PruAioJd( gee.or4e

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR /, , /tei3V-10
COGNIZANT MECH/STRUCT ENGItEEý,,2___ ateR•kO-)
REVIEWED BY

0iINSPECTION PERIODI2

C3J

CD
Cl)

C) S

(.10

cil C

Tendon # /Z Y6 -/
END: FIELD (1 piece washer)

SHOP (2 piece washer)

72



Project" TMI - 35e YEAR TENDON.SURVEILLANCE

Te

Ar

end•nNo.: 14 04441 Tendon'End/uttress* No.: -

nchorage ID.: 9 Z W Adaptor ID: -

EQUIPMENT MICROMETER WIRE SHIMS'

Thread Mb ID Recal Date ID No. Recal Date ID No, Recal Date

=~~r MR. .

Ext. -y ' -

ME M NT A NIA W

,LNA NIA rww n
Minor. "

EA'SUREMENTS THREAD

a
Average Wire

Constant
W.k.), 1. .0film

Diameter I Sin,
AvIrage
DiameterThread Read. 3 td 6• :9•

Extt.n Diaete Sze iamte

Mepr 2 q -xt-.x q, 3,7,o <4 k-x "1. 5 1!

Pitch 2 .6:7'x .?I'- . 07 ,4

Mi nor (2 -21-0I

M0jo 2 N/A Tw

Imt. 1 IN/A NIA N/A " * j
Miiior 2 N/A N/A NIA 7:'ý, '21

1,mt Go Gauge ID: NIA Recal Date: N/A Result: N/A

Pitch No-Go Gauge N/A Recal Date: N/A Result: NIA

,D _ _,,_ _ __ _ _ _ __ _ _ _

-Notes: (1)i Extermal Pitch Diameter V
(2) Exlernal MinorDiameter

k.vetage] - W,!re Consanptj -' (8himSfzej'
Averagel - (2 X Wire Diameter] - (Shim Sizej

T Trial 1 2.

Min. Minor Dian.
A

Reviewed

Trial,3 Trial 4
Adaptor Mark C 66o6Z.

eter from Adaptor Table , ' I',
cceplable? (Yes or No) Y,5

Level: Date:

Level: Date: jO- i7s~O

19SQ 7.1tTM:09 lSl doc
Topical Report 204 Revion 0
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=l i ~~PSC P RQOCEDURE•SQT 7i..1

INSPECTiON DOCUMENiATON
DAA tHýET'71

July,31.,,20O9
Poge lt
ReVIOionw

Project:. TMI - 35 YEAR:TENDON SURVEILLANCE

'Tendon No.: A1 ~ Tendon End/Buttress NO::

'19) Ada4porD O~~70 0- 1 /
-1071F V,

p

EQUiPME ,T MICROMETER: WIRE'

SThread M .IaIDD RcalDcal Date ID No. Recalt bDt

.. .Major, •iA -~"4 N!A-I
Maim. &6.ýz tL VV

Pitch & 5 -/$i L .
Ext.

Minor6 NIA9 IA- Z-Z- O $Sr37 z-io

Major _______

M~inor _______

MEASUREMENTs THREAD ..W.re Wir 'Serage
Thread Read 3• " Average Cinstant Diameer Size : Dlameter

Int, -NIAF,• 4 . .

Major 2 .3--' , ze, .7 ,

M or(2) 2, *ý V, f,3 -

Int., 1 N/A N/A
Major 2Z / N/A

!nt. 1I -N/A: N/A, N/A
MinoA 2 NA NA NA . .~

Int. Go. Gauge ID: N/A Recal Date: N/A Result: N/A
Pitch NoJGo.Gauge N/A Reca Date: N/A Result:, N/A

ID:

I Notes: (1)Eýxtenal Pitch. Diameter:,- [(Average] - pWire,Constant] - (Shim Size]
(2) ExternalMinorD. iameter= [Avera ge] - (2 2X•"re Diameteei], (Shim Size]

DISPOSITIOdyN
Trial 1 Tdal 2 Tri"l,3 Trial.4

Adaptor Mark - 'OA_ tC-6l6 1 4'.-
M, m .Mn Diameta•.ver f Aaptor Tabole 0. •, .. s 1, 4

Acce'ptable?). (Yes~or No)ý

40QC, Sg noff:! X,-." 4ýw ý, /...
Reviewed

Level:

Level

Date:- /ZAP - ••a)
Date:! . ••'~

Topca SQ]!TM.09 ISI doc:
Topical Report 204 Revion 0
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DATA SHE
Lift-Off Force'Me;

Surveillance No. 4kŽ2 rf TendonID (6-I Predicted Force (F,

Phase (Circle One):A nIt Re-Tension Ram ID1 1,02.

Date-./ -.6 -1t' Temp:I RB Interior ILL9 .I Concrete Surface '6,F

Y)!

ET 1 1301-9.1
asurement Revision 21

Page 1 of I

3JA -kip Tendon End (Circe One)):{ : Field

Ram Calibration Constants: A= tq1.TS1 k= - 1 2"S.

No. Effective Wires, Nw 10 Shim Stack Ht.' . in.

.CAUTION

MI 00OT EXCEEPA RAM PRESSURE OF [(1,592xN.,/169)-k~lx 1,000./A j Psig

Trial

1
2

3
4,
5
6
7
8
9
10

Lift-Off
Pressure. psig

76-(o

Consecutive
Three Trial

PressureSpread
psi

N/A
N/A

Consecutive
Three Trial
Pressure,

Averagep•
psig

N/A
N/A

Sh-essing Washer Rotation

.At Feeler Gage Insertion
At Triall'
At Trial 2
AtTrial 3
At Trial'4
At trial 5
At Trial-6
At Trial 7

Sum

Rotation,
Turns
CW..or CCW

0

For Re-tension Only, List
Nominal Thickness of
Each Shim Starting at
Shim in Contact with

Anchorhead

in.

. ,S.

End Lift-OffForpe = (AIx P!1,000)=k= I

.N/A itf 3 tral prefssure spreadr> 25.000 `/A = 1J3b psi2 ReensionP range: x.. 169- k] x 1000A

ForRe-Tension Only: Fp,<.End Lift-Off.Force <13S4 x N, /169;,..Z4/L g < Yesl No (Circle One)

,Notes: iý P

, 0 4. F*1 F-'.ecredb:.Sgntr -, DateiC)-26-I) /= Revee by:- .Signature 6 • A - Date :b••,:

(0

CD M

00



- DATA SHEET I
Lift-Off Force Measurement

1301-9.1
Revision 21
Page I of 1

Surveillance No. 31 Tendon ID Q ]

•Phase (Circle onie) -f( Re-Tension

Predided Force (Fi)p Tendon-End (Circle One): Shop /(

Ram ID 6OrI Ram Calibration Cbnstants: A= =,//,/ / k.= ___o____

Date IO~?-O-JO Temp:. RB.Interior J/j PF/ Concrete.SUrfacei OF .No. EffectiveWires, NWL..9 Shim Stack Ht. 2...3 n.

CAUTIONI DO NOT EXCEEP ARAM PRESSUREO0.F [(1.542-x N-., 169.)-k] x 1,00r0 /A - e1~a'99-psig

,Consecutive StessingsWasher Rotation

Trial

2
3
.4
5
6
7
8
.9
10

Lift-Off
Pressure, psig,

I'zzo
17z-60

Consecutive
Three Trial

Pressure Spread
psi:

N/A
N/A,

Three Trial
Pressure

Average p1

- • 1,2
psig,

N/A
N/A

At Feeler Gagealnserton
At Trial I
At Trial 2
AtTrial 3
At Trial 4
At TalS5
At Thai 6
At Trial 7

Sum

Rotation1Turns

ICW orCCW

0

For Retnsion Only, List
Nominal Thickness of
Eac Shim Stuing at
Shim in Contact with

Anchorhead
40'J in.

FEnd Lift-Off Force = (Ax P'/"1,000)= k=. I ý16kip

'N/A if3trial pressurespread>25,000/A= 1.30 psi

oRe-tension :Prange: =.(F, -k)xiOfO Aoe 13 sio < P/ < 19; [(t,394 x.,N,.1 169)- k]x 100•1 0 /A•- epsig

ýFor Re-Tension Only: Fp ,5 End Lift.-Off Force < 1 394-x N. 1169; 1;. c 5 Yes I No, (Circle One)

lvvtf_--> • /v (J i1t

=rr
-~0

OD 0

-4j CD

0~1 C0
K~3

Date Io~O-IO I Reviewed by: Signature V~l~ ~&tit Date_______
-zh

Qv

29



PSC PROCEDURE SQ 12.0
REPLACE GREASE.CAP

Data Sheet 12,0•., "July,31, 2009

Page 1 of 1
Revision 0

Project: TMI 3 5 T" YEAR TENDON SURVEILLANCE

Tendon No.: H -', - '1 1 Tendon, End: e %. Shop Field

ANCHORAGE INSPECTION CRITERIA,

BEARING PLATE SURFACE P.ROPERLY PREPARED:

GREASE CAP SURFACE PROPERLY'PREPARED:

GASKET MATING SURFACE PROPERLY PREPARED:-

STUDiBOLT HOLES PROPERLY. PREPARED:

FOREIGN MATERIAL EXCLUSION CONTROLLED:

MYES

RYES

EPYES
'RYES

0- NO

0 NO

[] NO

D NO

COMME •T S / ,

......... ... ..............

CREW FOREMAN SIGNOFF ... . DaOW: ________

QC Reviewed: .... Level: Date:/. . ..1

25 SQ0 12.0 TM,09 IS doc
Topical Report 204 Revion 0
Attachment 8.7 Page 73 of 523



Project` TMI'.3 5 7H YEAR TENDON SURVEILLANCE

Tendon No.: / Y--// Tendon End: :]'Shop &-rTeld

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY' PREPARE:D 9'YES 'D NO

GREASE CAP SURFACE PROPERLY PREPAREDf "YES, El NO

-GASKET MATING.SURFACE PROPERLY PREPARED: OYES [I NO

'STUD/BOLTHOLES PROPERLY PREPARED-- [yES 0E NO

FORE IGN MATERIAL EXCLUSION CONTROLLED:. PqES 6NO

COMMENTS

-------- -- ,,,; ,. . :•, .... .. .......... ..... .. ..
CREW FOREMANSGOF '1 ' - - '"( Dale. ____

0 C:Reviewed: " " 2 - Level: b Date:, _•_0_1D_

25 kS 12.0 TM.0'9 15.0M,
Topical Report 204 Revion 0
Attachment 8.7 Page 74 of 523



Project: TMI 35 -YEAR TENDON SURVEILLANCE Tendon No.:

GREASE REPLACEMENT Oc SIGNOFFS

R(.4) Grease Used 0-NEW [] OLD TEST DATE: [] ACCEPTABLE [I APPROVAL LETTER ,

8.0 PREREQUISITES DATED:
(8.5) Total Grease Loss from Dala Sheet 6.0 for. I!/ , 'e .. tendon end: " o :.? ,, l

(8.6) Total Grease Losasfrom Data Sheet 6.0 for tendon end.: gal.. .10,1-

(8.7) Estimated grease losses from leaksfor q P) tendon end: . ,

(8.8) Estimated grease losses froim leaks for ,tendon- end: . ga .-

(8.8) TOTAL Tendon ,Grease Loss: ,gal. .. HO-------------R------------I ........ m ..........s•,• i i)" .......... ""...................... '. ...... ..-- ,- .... ................... -• - + i. . ..
13.0 POURING, AND HAND PUMPING - FIRST END
(13.6) Ambient Temp.: . 0F ThermometerID; •fj. -/O3 RecalDate: "

(7117)'qrease Temp.: .,•Oý ýF Th'ermowmeteriO); 6'';,I3 Recl0ae7$&J'//

(i3re9) t Grease Height (a) In, (13.12) fiJnGrease Height (b) ,

(13.14Y Tbta'aount of Grease add& gal. (.-b).1.77 toho , end

.16), Quantity. of Waste Grease: -gal. (13.15)6 3U0ued El Hand Pumped

13.17) Total Grease Renlaced this-end: Z •.. gal. )0

13.0 HAND PUMPING:- SECONDYEND

(1 3.6):Ambient Tamp,: "F ThermometerloI: 9 -- O3 Recal.Date: 6 _ v
(13J7) Grease Temp.: 2. O -F Thermometer !D; ph,10o3 RecalOate:

(13.9) Ita Grease-Height (a)ý fl in. (13112) Final Grease Height (b) In;.

(13.14) Tolalamount of Grease added: 2' ., gal. (9-b)k i.7, Intothe end

(13.16) Quantity of Waste GreaSel 0 gal (13.15) ' ured J E Hand Pumped

"(:13..i7) Total. Grea Ise Repllaced ilhis end: .2,7,1Z gal: •••, O:!o;
(1317 Tta.Gtas E..... ths.nd...................... ............... ................ ~ 14~aJ

14.0 CALCUQLATION OF PRESSURE PUMPING
(14.1) Total TendonGrease Replaced: .... gal. (13.17+ 13.1•t

.(14.2)Net Tendon Duct Grease Volume: ;p, gal. feoSO I22-rwe,,sE vos Foarero~oIo.'w,

( PToDal'Tendon Replaced (141)". Total Tendon Loss (8.9) = IT__ D(14;3)_Percenit Differ~ence: .. .. . .. . . ... .10 . % Differencei',:
Net Tendon Duct Grease!Volume (14.2) ' . ,.t)

(14.4) Grease, Leaks: El Yes, ff-No, i, io ,

:(14.5) RefillAcceplable; a-Yesj• ~ qin 10%) C] No (gmare %) then *,Ja IO)
If No - Customer, otified NCR No.: ,, ,i

(14:8) Comments •,

'Reviewed: IA/i , Level: Date: /0 ' "2 • .- I

,26 SQ 12.1 TM09 ISI, doc
Topical Report 204 Revion 0
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PSC PROCEDURE'SQ 0
GREASE CAPREMOVAL

Datd Sheet 6.0
(July 31, 2009.

Revision 0

Project: TMI 357 YEAR TENDON SURVEILLANCE' VNIT 1

(7.2) Tendon No.: Tendon End: %Z-,X 7"5-) • Shop n Fleld

Grease Cap Removal

(7.5)OateRemobval Started: /1.. S Z ,/7 o:C. Signoff
(7.8) DryIce Usedn Grease Ca-pand/or Anc0rage - INo
(7.1) Temp.of Concito: -F ThermometerNo.: , ' '.Cai Date:. s:- 231/

Dry enTamp.: eClatoAbenTIF Thermometer No.: .!Z Re ACal Date: - IS

(8.4) AnchorheadI.D.: Anchorhead Verificallon: KMalch, 0 No-Match

(8.8) Grease Coaling

Grease Cap - Complete Partia On.oaed_

Buttonheeds- Complete V Partial _Uncoated %

Anchorhead - Complete I Partial. Uncoated %_ _

Shims - Complete Partial_ Uncoaled %
Bearing Plate - 1 Complete V"- Partial __ Uncoated 0%
•(I) - Limited within Ihe laside dlemoor~tet grwase cap."

(•:~6) Unusual Conditions: ,

(8.7) Grease Color-Match: KYes 0 No Grease Color:

(8.8) Quantity of Samples 01 Quart Samples Ideritified per Step 8.8.1? Q Yesd , 0 No
Location of 0 A.H 0 8 P 0C Shims .Cap 0 DucRemoval .wp ,j Lb.• •. :. LJL a JU -.,5,,• It/,...... . W0'n kV.w...... -90-AM. ew....... ..

(0.9) Oty. of Grease lost'during removal of cap. 0 'gal. 40
(8.9.1)Grease from cap tobe reused? t.Yes El No Qty.of Grease removed from cap: 49.1ga. :kwt

(9.0) Qty.. O(Grease removed from anchorage: 2. . gal. .. & A,,./D
(9.7).Damage durihg cap removal or anchorage cleaning? 0 Yes: aNo Oescribe: O.N.. *, ;

(10.3) Method of Tendon Protection: -4w U A1. "W _____r,+

(10.4) Amount of'Grease 6Loss from Tendonduct c.÷ gal.

(10.5) Total quantity.of lost grease (below):

(88 9.6. (0' (O.) ~ TOTAL ,-o

(11 .1.2) •Dcument TOTAL grease los0t on Data Sheet 42. GREASE REPtACENlY w.. Yes ] No

j•l:c. Rj (ieLevel: Date:
_1t _ - l _-__ 7 -__ ...........

AttaPchmet 8.!Paevion 0Attachment 8.7 Page 76 of 523



PSC PROCEDURE SQ 8.0,
GREASE CAP REMOVAL

3ataeSheet8.0,
4 July31, 2009
0 ~~Paglof

Revision 0

Project: TMI 3 51H YEAR TENDON SURVEILLANCE 'YNIT 1
(7.2) Tendon No.:. V '+r7 Tendon End; _______" ______. -l Shop ,Airield

Grease Cap Removal

(7.5)Date Removal Steartd: /p-.,•,*-"/i•! Q.C. Signoffe
(7.6) DryIce Used on Grease Cap ahdlor Anchorage C] Yea ENo

(7.7)lTemp. of Concrete: O 8F Thermometer No.: Re Cal Date: , iii
Ambient Temp.: F Thermometer No.: Re.Cal Date: (oZJ-fl :1 o-26vo

(8.4) Anchorhead I.D. AnchorheadVedflcallop: G•letrch 0 No-Match ,
................................... ............. -........... ........................... t................ ......... .......

(8.5)lGrease coating
Grease Cap - Complete 1 Partial Uncoated %
Butlonheads, Complete Partial Uncoated %___
Anchorhead Complete Partial Uncoated %_'_
Shims Complete Partial __ . Uncoaled %F

'Bearing Plate _o t Complete • Partial Uncoated
. Limnited within the ns/de diameter of thegrease cap.

.0) Unusual Conditions:

(8.7) Grease ColorMatch:" Yes 30 No Grease Color: f 1 ,i
Comments:

(8.8)'Quantity ofSamples 2 Quar Samples Identified per Step 8.8;1?, f Yes Y4- 0 No.
Location of [ A.H. 3 a P. D Shims 0 Cap El Duct
Rmo,,• .. .. , 1].Shims 1I ............ .' Du .. .. . .......

(8.9).Cty. of Grease lost during removal of cap: < gal. _,__________

(89,.A) Grease (por cap to be reused? ( Yes 0 No Qiy. ofGrea4seremovedfrom cap: 5 gal. i.•,/.b$
(9.6) Qty, of Grease removed fror anchorage: -5 gal. "otI, 4• ./z-

(9.7) Damage duiinhg cap removal or anchorage cleaning? . 0 Yes Piqo Describe:- j9 * ,......... .. ........!.. . ...... ........................ ... .....
(10.3) MethodoflTendon Protection:. X . ,44f.

,(tO:4). Amounl f Gqrease. Loss from Tenddonducl: gal.
...... .... -:-. .. . . . . . ........ ;. .. •. ....... ..-.... ... .. . .. . .. . ........ . . .; .. + .. ,...•.:.• . . .. ,•- . .

(10:5) Total quantity of lost grease (below):
(0. - o; ) +(8.9.1) ,#*" io(9.6) ( (110.4) " . . TOTAL

( 11.-2 Document TOTAL grease lost on Dala•Shot 12. 1, GEASEREPLACEMENT. No

'AtahmReviewed:4 On Peve:-Dte:

iS o3c~iroiIsldzevion 0
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PSC PROCEDURE SQ01.1
INSPECT FOR WATER

Data Sheet6.1
July 31, 2009

Pa0e 1 of1
Revision 0

I

Project:. TMI.35H YEA R TENDON SURVEILLANCE 0 UNIT 1

(8.1)'Tendon No.:- Tendon End:! 'VT-0) Shop El Field

(9.5.1) DURING REMOVAL OF GREASE CAP

Water Detected: [: Yes ,g,0No Quantity!: Sample Taken: . l Yes ']No (9'NIA

Moisture.Description: E- Observable Moisture El Significant Moisture ,LNot Applicable

.Comments: A o Me=

(9.6.1) INSIDE GREASE CAP

Water Detiected:• E Yes 0,No Quantity: 0 Sample Taken: EI Yes E] No • N/A
Moisture DesCription: rl Observable'Moistur6e E-Significant Moisture (] NotApplicable

(9.7.1) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected:ý ElYes, gNo Quantity•: 0 Sample Taken, El Yes C- No 0 N/A
Moisture Description: E] Observable Moislure, r SignificantMoisture J: Not Appiicable

Comments:
------------------------------------------ ----------------

(9.9.1), DURING DETENSIONING i/A.-

WAter Detect#ed l-Yes C] No Quantity: Sample Taken: EjYes (j No E-'NI'A

Moisture Description: El Observable Moisture El Significant Moisture El NotApp!icablo

Commenls:
... .,. . .. ... ;...... ,...... ... , .... ,.......... ,. ..... ,. , ,.. . . ...... ... ...... ....... . . .... .

(0111) NOTIFICATiON

Exelon Notifiedf El Yes E] No Individual Name: Date:
---------------- ---------------------------- ------ ---- ------------.... . ------... ..

SAMPLE IDENTIFICATION AND STORAGE

(12.2)Samples adequately identifiedý: E-]Yes El No,

(12 .3)Samples stored at:

QC Slgnoff 6 l 4JL.. Level: /6- ae />5 ?

QC Reviewed: _ Level:. Dale: .. :

16-MI8• •..Sddevion 0
Attachment 8.7 Page 78 of 523



Project: TMI 35r YEAR TENDON SURVEILLANCE IT I

(8.1) Tendon No.,, Tendon End: [I Shop M;ieid,

(9.6.1) DURING REMOVAL OF GREASE CAP

Water Detected: 0 Yes .KNo Quantity: _ . _ Sample Taken: "] Yes O No tFNIA

Moisture Descrlption:ý ClObservableMoisture 0 Significant Moisture b-NW"Applicable

Comments: ,. o , .

(9.6. 1) INSIDE GREASE CA

Water Detected:

Mosture. Description:

Comments,

0 Yes ON'O Quantity:

C] Observable Moisture

V, Sample Taken:

0 Significant Moisture

0Yes EJONoý
Oj 9"Ot Applicable

ftNIA

(9.7,1) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected•: ClYes Nio -Quantity: _____Sample Taken:- r-Yes 03 No 8 N/A

Moisture Descriptlon: 'l[ Observable Moisture I OSignificantMolsture [Not Applicable
Comments:, 4/oZ, u.

----------------------------------------

(9.9.1),DURING DETENSIONING

Water Detected: 0l Yes 0l No Quantity:

Moisture Description" C] Observable Moisture

Comments:

Sample Taken: ,ýYes ClNo 0 N/A

El Not Applicable

(11. 1) NOTIFICATION

Exelon Notified: r],Yes C] No Individual Name:, Date:

SAMPLE"IDENTIFICATION AND STORAGE

,(12.2')Samples adequately identified: 0 Yes

(12.3) Samples storedat:

CNo

QC Signotf:- Level:______ Date: 10-'26 t.
OC Reviewed: Levetel:_____

. _ t
'0 t evion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Paqe I of I
I

Station: -UM unit: Date: - -as -Z-cl( Report No:

WO No(s).: 5 . D Tendon Anchorage No.:T V-I 7 Tendon End: X Shop LI Field

Location: Tunne Gallery, Buttress: Elevation . Bearing Plate I D,:., "tk.

Bearing PlateID Anchor HeadLID. . Bushin9 l.D, $
Exam Type: [-I DV ZVT-1 Type Of Exam: g3Direct DRemote
'. As Found Exam As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) -I1 I "•zH., Visual Aids:fAj'ot.
M&TE Used: •L[• .1 ,. _Test Card UTC or Serial No. .A/- Cal. Due Date:.- .
Illumination Used (L'Aý; ,-4- Illumination Verified: Date:/E -7-010 Time: 67 3e
Special / Specific Instructions:

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

V 17 *v46-dWA luktk f4fre- -

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water {QuantiS) N. Surface Discontinuities, Deflections

Supplemental Information : XYes -No E] Sketch .hoto JVideo Other (Describe):
Results: Acceptable ;KYes f-jNo

EXAMINER/EVALUTR ] 6 • • LEVEL DATE 6i2• [2D_(Print & Sign))/, 4 .- , e., . . .. LE E

STATION/ADMIN REVIEW
(Print & Sign) 4 ~Q DATE rjlack/j

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes R No
Additional Actions:
(Action Request. Work Order, issue Reoort, etc. intiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) DATE.

ANII REVIEW 1:15 anoniiabie'i .DATE:/ 4 f
ANII EVIE (as ppliable

I/ I V

Page J/of fl

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
I

Station: 7;J Unit: Date; lo, 6j Report Noý

WO No(s), fT~Tendon Anchorage No.:, (J 7 Tendon End: D Shop a7Melcl

Location: Tunnel, alle Buttress: Elevation:& Bearing Plate IR -
Bearin Plate 1.0. Anchor Head ID. E a3• # Bushing IPlate D.. .

Exam Type: [I DV N-VT-1 Type Of Exam: 2ý0irect DRemote
ffAs Found Exam El As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned

Design Drawing(s)"j'g - 2_0-o.o/, Visual Aids: A/oa10
M&TE Used: -j A. L , , •• T4k- est Card UTC or Serial No. ./ Cal. Due Date: 7/7 .'
Illumination Used PiI/j) ,,- Illumination Verified: Date:,.,-7_2 -/o Time: j2g?;j POi,
Special / Specific Instructigns: I _ _____,_

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE I0 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

Results Legend: NI - No Indications RI - Recordable Indication 10 - Information Only
Recordable Indication Type Codes:

A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water IQuantify) N. Surface Discontinuities, Deflections

Supplemental Information :,NYes EINo " Sketch ,t]Photo ElVideo [] Other (Describe):

Results: Acceptable Yte s FINo

EXAMI NERIEVALUATOR .C LEE DATE
(Print & Sign)'•,ni4 C.. 6A. ....... LEVEL DATE -__
STATION/ADMIN REVIEW DATE .
tPrint & Sign) ....

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes El No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) DATE
DATEý

ANII REVIEW (as applicable) KI / - 6' DATE: t/..-cco
Y/ I -

Page J_ of-L

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: "T/4.. Unit: I Date: b -Z 5- .OV> Report No:

System: atomponent: 7J4,4 ( J Z yi(¶7 ' o No(s).A 4• zt gs 7
Location: Building: Elev.: , Col: 4 Row Azimuth/Radius:
Exam Type: E] DV [-GVjKVT-1C []VT-3C Type Of Exam: R.Direct -Remote Matl. Type:y,.,
Design Drawing(s)- I - Visual Aids: ,fb.ec
Surface: ID 0 Surface / Components Coated: 0 YES Z NO
M&TE Used:gait [gTest Card UTC or Serial No , A114-Cal. Due Date: :/,•
Illumination Used F/ 6-LI:• Illumination Verified: Date: i -- -2de26 Time: o-3c2
Special / Specific Instructions: I

Component / Item Number and RESULTS Explanation I Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

V- I -7, 51,DpZ --eo.AJ1

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C Exposed Metallic Items (Other) I, Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines 0. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : L-]Yes gNo El Sketch E-Photo []Video C] Other (Describe):

Results: Acceptable &Yes L]No
EXAMINER/EVALUATOR
(Print & Sign,.4, •e*.. 4ktWs I I I -' LEVEL - DATE /1'?5riZ
STATION/ADMIN REVIEW i (,c•..- DATE
(Print & Sign) DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable fl Yes LI No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as appIlable) DATE:__

ANII REVIEW (as applicable) DATE: I- 'i

V/
Pagejof o
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ER-AA-335-01 8
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: Unit: Date- 1- 6/ Report No ýWd

System:"OAT4,1P,,. Component:,,.•" .,,_ caore' WO No(s).: • W315-ey.)

Location: Building: Lo,4/04-A M4---Elev.:f=C/It Col.: ow " Azimuth/Radius:

Exam Type: [] DV []GV •VT-I.C VT-3C 4ype Of Exam: NDirect E-Remote Mati. Type:("we .4e.
Design Drawing(s) -oJi4 Visual Aids: t/dep_
Surface: ID 0,4. Surface I Components Coated: LI YES 0,NO
M&TE Used: , 4<dA.-LL -.711 [-est Card UTC or Serial No. 4- Cal. Due Date:/"
Illumination Used •, -i-- Illumination Verified: Date:o-O'/ -ID Time:/z,2.',r e,/1.
Special/ Specific Instructions: I 'ý.____

Component / Item Number and RESULTS Explanation / Notes
Description NII RI TYPE 10 (As a minimum, Record Location and Size of I

(e.g. EIN, EID, etc) Recordable Indications as applicable)

t~'ce- A24rQý O~o(4 //

1~~e&tai+Zj V(4e ) ? go-hbm)fI V

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines 0. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : aY-es -No LI Sketch ,Photo []Video E] Other (Describe):

Results: Acceptable tY-n E]No
EXAM IN ER /EVALUATO R • .•-F .. ., .-
(Print & Sign)7 . e. 1w -- . -,,LEVEL DATE ,IJ io
STATION/ADMIN REVIEW
(Print & Sign) DATE \ I

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable FI Yes LI No
Additional Actions:
(Action Request, Wori Order, Issue Report, etc initiated for Corrective Action)

LEVEL III or RE REVIEW (as applicable) flATF'
DATEý

ANII ~~ RVE (as applicable ~4 i / g. fr flATF ff4-IA
DATEý IJ- 4-1,4

Page of

Topical Report 204 Revion 0
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

A 5fC ky, rAS Fo + ltJ

RB Tendon Surveillance

COMMENT: S•I;," S •k 4, -

(4 1f)!1) )

din9 onor 0 5 1, 6A#jL

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR -V, ate b -24
COGNIZANT MECH/STRUCT ENGINE ateZi-"
REVIEWED BY

0)

~CD
-o 0

a:) r,

CD X

~ 0
CnC
".1
Ws

ýik
INSPECTION PERIOD-3S.\1j(

Tendon# 1,- LI 7

END: FIELD _(1 piece washer)
SHOP %.- (2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

,45 Po,,J J9r01ee-4WO

RB Tendon Surveillance

COMMENT: ,Lkx . . 7

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR,3W -t
COGNIZANT MECH/STRUCT tN -ate • c'(a
REVIEWED BY

4 0

C 4,

SCD
a'00

(C)

INSPECTION PERIOD -3 ý' '

A5s
Tendon# -L)* i-7
END: FIELD->C (1 piece washer)

SHOP (2 piece washer)

72



Project: TMI 3 5 T YEAR TENDON SURVEILLANCE

Tendon No;.: Tendon End: 64 [] Shop El Field

ANCHORAGE1INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED: R" YES E] NO

GREASE CAP SURFACE PROPERLY PREPARED: YES [] NO

GASKET MATiNGSURFACE PROPERLY PREPARED. tYES El NO

STUD/BOLT HOLES PROPERLY PREPARED: ' RYES []'NO

FOREIGN MATERIAL EXCLUSION.CONTROLLED. gl YES El NO

COMMENTS

oc Reviewed::• ~tAZJ 6- 5JtLŽ~z.Level: . Date: /cr2/"1

25860 12.0 TM.09 ISLdoc
Topical Report 204 Revion 0
Attachment 8.7 Page 86 of 523,



Prioject: TMI 3 5TH YEAR TENDON SURVEILLANCE

Tendon No.: Tendon End: 6074,24 0 Shop ,niefd

ANCHORAGE INSPECTION CRITERIA

BEARING PLATESURFACE PROPERLY PREPARED: giaYES 0 NO

GREASE CAP SURFACE, PROPERLY PREPARED: -YES 03 NO,

GASKET MATING SURFACE PROPERLY PREPARED: Y•ES E] NO

STUD/BOLT HOLES PROPERLY PREPARED: ,,;tYES E] NO

FOREIGN MATERIAL EXCLUSION CONTROLLED:ý ]J-YES El NO

°.... ..... .°..°.. ..... . ......=......... .- •.......... . o . . .. ... o ° ...... ;.... ............... ......... o........ ...... •........... =.... ; ..o .. ..

COMMENTS -

CREW FOREMAN SI N F .A ~ / -Date:. _ _ _ _

256ý 0O1.0 tM.09 1s1.dc
Topical Report 204 Revion 0
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Project: TMI 35e YEAR TENDON SURVEILLANCE Tendon No.:.. -V-I'T

,GREASE REPLACEMENT QC SIGNOFFS

.GREASE 
REPLACEMENTm 

i

'(8.4) Grease Used [.NEW LI OLD - TEST DATE: LI ACCEPTABLE [I: APPROVAL LETTER
8.0 PREREQUISITES ir DATED:

(8.5) Total Grease Loss from Data Sheet 6.0 for o tendon end: I =g

(8.6) Total Grease Loss from Data Sheet 6.0 for A tendon end: I gal.
(8.7) Estimated grease, losses from leaks for. tendon end: 0 gal.

(8.8) Eslimated grease losses from leaks for tendon end: 0 gal.

(89) TOTAL Tendon Grease Loss: tf gal"•30"i•,• i• 'iiO•iA •'~i~ 'ii•-•,•S•'Eii" ........... ".............. " .............. ""..... ".... •..... "•........ " "
13.Q POU6RING AND HAND PUM4PING - FIRST END
(13.6) Ambient..Temp': 4t OF Thermometer ID•: i'-t5 Z Recall Date: 2- -. 1

(13.7).Grease Tefmp.: r20L .F Thermometer ID: .r•-k'•' Recal'atWe:

(13.8)!InltiaGrease Height (a) 1s in. (13.12) Er. G.rease Height ,(b) In.

(1314) Totalamount of Grease added: 1),).x gal. (a-b).t.7T into the _ end

•j16)•Quantily of Waste Grease: ( galI (!3.15) PPoured [I Hand Pumped'

9117) Total Grease R8nlaesd Ihis end: , gal.

13.0HAN PUPING -US 01OND END2
(13.6) Ambient Temp.: 6F Thermometer ID: Recal Date:

(13;7) Grease Temp.: 0 F Thermo t IID: Dale:

(13.9) InMa Grease Height (a) I .)Flnal Grease Height (b) in.

(13.14) Total amount ofGrese adde. ... ..e
(13.1s gal. (13.15) Poured I Hand Pumped 1.

4Total G ease add~tisend: 1______end_

r,4 .0" CAL CULATION OF, PRESSURE. PUMP ING•
( 3 4 , 1)Totel. Grease Replaced: se /• 5 gaTelp. (f3.1T+ 1 1)(.142 Nett Tedo Duc Grase Vlm: fg gal. Re3.e5 0oS PourG&ied [I~fr~ Ha~nd umeId,.t~

(14.3) Perce1 t Total Tendon Replaced. (4.). -TotalTendon Loss (8.9). 1t00 +' % DifferenCe

Diffeence:Net Tendon Duct GreaseVolumne (14.2)

(14.4).Grease Leeks: , I Yes. No "Al
(14.5) Refill Acceptable: lYess lhan to%) E] No (jreeeithan o•%)

If No - Customer Notified NCR No.:
(14.6) Comments:

• .• ,

Reviewed: .. i . Level: b . Dat: / 4 .A f4 .........__,,,

'ion 0
8 of 523

28 SQ12.1 TM.09 ISI.doc
Topical Report 204 Rev
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Project:, TMI 3 5 TH YEAR TENDON SURVEILLANCE .tJNIT I

(7.2) Tedn No.: Tendon End: SShop 0 Field

Grease Cap Removal

(7.5)Date Removal Storied: /O -/g -)62 Q.C. Signoff
(7.8) DryIceUsedon Grease Cap'andl0r Anchorage C3 Yes IrNo

(7.7) Temp.0.fConcbete: -F Thermometer No.: 5 Re:Cali Date: .:?" -//
AmblentTenmp.: ___"F Thermometer No.: Of" 03 Re-CalDale: -&-,/ 1k,,D-"/,

(8.4) AnchorheadL..: / '7 Q AnchorheaRdVerfication: C ]Match I No-Match
....................... ................ . .......................... ................................. ................

(8.5) Grease Coating

Grease Cap.. Complete / Parial Uncoated %

8uttonheads - Complete Partial38181 Uncoated _

Anchorhead - Complete -T Partial Uncoated 1%.

Shims.- Complete Pa tial at Uncoated .... __

Beardng Plate -i" Complete _ Partial Uncoated % •,•,/0,.-/o

h.. Limited wilhin I.he /hs/d0tdiameter of ihe greose:cap:
" ; o.. °. . .= .o .,o° .. . .... .o•oo. . . .. °°... .. • .... ,,•°......,:.............................. °. ....................... .° = . ........

q)-Unusual Conditions:

;.; ... ..... .. ... .. .............. I ........ .......... .......... ........ I- . . .. o.......... .......... ............ .. = ° .... ....... ........

(81) Grease Color Match;: nYes 0 No Grease Color: ,
Comments" ,/0 _____._. _

(818) Quanlity of Samples ' Quart Samples Identified per Step 8.8.1? aVRes C) No
Location of pA.H. " I B • ims .0 Cap 0 Ouct
Removal I-

(8S)'Qy. of Grease lost during removal of cap: '. gal. ... .•40 0

(8.9.1) Grease from cap.to be redsed? 0 Yes 6 No 0ly. Of Grease removed From.cap: , gal. ,

(9.6) Qly. of Grease removed from anchorage: . gal.

(9.7) Damage during cap removal'or anchorage cleaning? ] Yes KNo Doscrbe: ... .,O.,,.•• .. .... .. .... ... .... ... .............
(10.3) Method of Tendon' Proleclion" " W": 4  ,

(10.4) Amount of Grease Loss from Tendoh'duct: VqW.gaL /D-/i.'

(10.5) Total quantity of lost qrease (below):
(8.8) _ P.(8_9) t ' (8.9;1. ( (10.4) ) S.... TO L

.(11.1.2) Docunent TOTAL gease lost on oata Sheet12.1. GREASEREPLACEMEr.. W e Nor ,t ...

I

Reviwed Level
Date:' . •~-OI

Revion 0
Attachment 8.7 Page 89 of 523



(I

Project: TMI 3 5 T" YEAR TENDON SURVEILLANCE tIE NIT I

(7.2) Tendon.No:," Tendon End: __ 0 Shop Eif6ield

Grease Cap Removal
(7.5)Date Removal Stauted: - 19-jO
(7.6) Dry Ice Used on Grease Cape 'A •[ch ra Y68 P37Nb
7.7) Temp.,of Concrete:' Thermometer No.: ,ýf 7ff ReaCal Date:

Ambient Temp.: / OF Thermometer No.: Re-Calo Date: ,b3't / -(0

(8.4) Anctorhead DA: 'Ancthorhead Verificatlon: MMatch [I No-Match. ' -(")
..... .. .. .. .. .. . .. .. .. .. .. --- -- -_ -- -- -- --.. ..-... .. .. ... . . .. . .

(8.5) Grease coating
Grease Cap.- Complete V Partial Uncoated _ :__"__
Bultonheads & Complete j Partial Uncoated. %,_
Anchorhead Complete 'Partial _Uncoated %____jShims... _emp__e partial Uncoated _ %____
Bearing Plate - complete Partial Uncoated % io
Ok). Limited within the Inside diameter of ihe, grepse cap.... .. . . . .. ... . .. .. .. .. . ........ ...... .... .. . ... ... . .. . .... .... .. . ... .. ....

6) Unusual donditions: "!

.....-------------------------- ... ............ . - -- ................... ...... ....... .........................
(_.n7).rease Color Match: h7es: 01 No GreaseColor: A p, eaujitComments: ,/r/>,nP. 'F•. .. ,/Oi-o

(8.8) Quanhityof Samples c9  Quart Samples Identified per Step 8.8.1? 0Y s 0 Nol
Location of M14H. 8P.P. W-Shims po Cap 0 Duct : -,
Removal

(8.9) Qty. of Grease lost during removal of cap: , gal. 0 ?-/a
(8.;91).Grease from cap to-bereused? Nýes El NO Oty. of Grease removed fromcap: . gal. , -i0
(0.6)QOty. of Grease~removed from anchorage: ,5 gal. /,0 itO
(9.7)Damage during cap removaloranchlrage cleanIng? 0 Yes r Describe: ' 4.

----_-----................. 4.......wr*4 - .6-----------........ ---... ---.
(10.3) Me!hod ofTendon Protection, ./ , , , ;j.. ,v * ' ,
(10.4) AMount of -Grease Loss fromTendon-duc: gal.

(10.5) Total quantity of lost grease (below):
(8.9.1) _•• ( I +(9.6),5 +(10..4) 4 =L . TOTAL

(1 1.1.2) Document TOTAL grease lost on Data: Sheet 12.1, OGRASE REPLACEMENT. •-es El No

Reied Level: Date:

16 SQ.6.0 TM:09 ISI.doc
Topical Report 204 Revion 0
Attachment 8.7 Page 90 of 523
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1;ý79

PSC PROCEDURE SQ .1
IN PaEcT FO R WAT1ROata,8hoot 8,1

July• 31',-2009,
Page 1 of I
RevisIon 0

Project:, 'TMI 35! YEAR TENDON SURVEILLANCE 1ý IT 11

(8.1) Tendon No.: Tendon End: JCýhop -']Field

(9.5.1) DURING REMOVAL OF-GREASE CAP

Water Detected: C1 Yes ýNo Quantity: _ _ SamPle Taken: 10 Yes ] No ,elI/A

Moisture Descriptiont: E Observable Moisture El Significant Moisture )SNat Applicabie

Comments:
------------------ .. .. . .. .... .. -- -- - --- - - - - -- - .. .. .. .. . .. .. . .. .. . . .. . .. .. - - - -- - - - -- - -- -- -

(9.6A1) INSIDE GREASE CA

Water Detected:

Moisture Description:

Comments:

o Yes ,•N9o Quantity:
El Observable Moisture

o1 Sample Taken:
i z- Significant Moisture

OYes CANo 6 NA
€E;NotApplicabte,

(9.7T1) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected: o Yes 8No0 Quantity: ... Sample.Taken: 0 Yes JNo ftWA

Moisture Descriptilon: 111 Obseivable Moisture El Significant Moisture 1glApplicable

Comment.: /,-' ..

(9.9.1) DURING DETENSIONING

Water Detected:, E Yes 'tlqo Quantity:

Moisture Description:,. E Observable Moisture

Comments:

C_ _ Sample Taken:
El Significant Moisture

OEYes O-No lVNIA

"1rTt Applicable

(.1) NOTIFICATION

Exelon Notified:, [].Yes. ElNo: Individual Name: Date:,

SAMPLE IDENTIFICATION AND STORAGE

(12.2)Samplos adequately identified: [E Yes Cl No

(02.3) Samplesstored at:".

QC Signoff: Level: Date:

OCReviewed:7 W, 14 iA evel:...31 Date:.

Attachment 8.7 Page 91 of 523



Project: TMI; 3 5 rH YEAR TENDON SURVEILLANCE UNIT 1,

(8.1)Tendon No.:ý Tendon End:t El Shop -EHel'd

(9.5.1) DURING REMOVAL OF GREASE CAP

Water Detected: [- Yes BNio Quantity: _ Sample Taken: E] Yes , ] No 1d•1A

Moisture Description:' El ObserVable Moisture E-] Significant Moisture , Not Applicable

Comments:

(9.6.1) INSIDE GREASE CAP
Water Detected: E] Yes *P• o Quantity:,. . SampleTaken: -JYes r-/No fNIA

'Moisture Description: [3 Observable Moisture. E-Significant Moisture tApplicable
Comments: QJD,'_

(9.17) AROUND TENDON ANCHORAGE COMPONENTS:

Water Detected: El Yes PoM Quantity: _ SampleTaken: .lYes E] No .!ýi/A

Moisture'Descriplion: [l Observable Moisture El Significant Moisture fJýitApplicable
"Comments:

,(9.9.1) DURING DETENSIQNING

Water Detected: E]Yes No, Quantity: e Sample Taken: E] Yes E]No M'•IA

Moisture Description: El Observable. Moisture Sl significant Moisture 154011Applicable

Comments: _-

(11!.1) NOTIFICATION 4•/_
Exelon Notified: lYes C] No Individual Name: 0Date:

SAMPLE IDENTIFICATION ANDSTORAGE

(12,2) Samples adequately Identified, El Yes El No

,(12.3) Samples stored at:,

SCSlignofft Leavel: Date: 16'-1f-/

'QC Reviewed: , _ __ _ _ Level: Date: i5 'Sr fLd- Level

ion 0
2of 523Attachment 8.7 Page 92



ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
I

Station: "-/'T~ Unit: Date: /0-ig--- .20o Report No: "% .

WO No(s).: J r? Tendon Anchorage No.: Tendon End: 0 Shop 0 Field

Location: )TunneGallery, Buttress: Elevation: , Bearing Plate I.D.: Ic-&t
Bearing Plate I.D.! e ±? ,•e_ Anchor Head I.D. 7-1 Bushingl.D. 511r
Exam Type: EL DV M7-1 Type Of Exam: X irect [CRemote
SAs Found Exam [] As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s)-fMj _1-004k Visual Aids: ,,/1#t,M&TE Used:H| (,I Test Card UTC or Serial No. vCal Due Date:
Illumination Used 4+0,± Illumination Verified: Date: /p -11-lo Time:/,2-jO PA
Special / Specific lnstruction. I

Component I Item Number and RESULTS Explanation I Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)
-re am An wlp .10 r rAl1

o -racse. irab I go +o see

Results Legend:
NI - No Indications RI - Recordable Indication 1O - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding I Unseated Wires J. Nicks. Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information: :"Yes UNo X-Sketch 11Photo []Video L- Other _Describe):
Results: Acceptable ,Yes ENo

EXAMINERIEVALYATOR -
(Print.& .9 ). r ,*A,. i. LEVEL • DATE
STATION/ADMIN REVIEW ,,- -. DAT L)
(Print & Sign) DATE 0 II

This section to be completed only if Examtner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable 9 Yes El No
Additional Actions: : 0 o ' ./
(Action Request, Work Order, Issue Report, etc. initiated for Corredlvect on)

LEVEL Ill or RI REVIEW (as ,- /-) DATE: 7-9 6cr)
ANtI REVIEW (as applicable) /J- DATE: ,/ -" -'/O

1~ Page -/- of -

Topical Report 204 Revion 0
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ER-AA-335-01 8
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
Station.- Unit: Date: 10 - •-1!• Report No: A

WO No(s).: 2131-0 ... Tendon AnchorageNo.: N -o a Tendon End: E- Shop ,Cield

Location: Tunnel allery Buttress: Elevation: re O(, Bearing Plate I D mrvwt

Bearing Plate I. D.Jam•, ,- Anchor Head I.D. 5"'1 1 Bushing I.D. 44
Exam Type: [] DV 3VT-1 Type Of Exam: NDirect -]Remote
.,2 s Found Exam El As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s)/T 1.-ooA'_ Visual Aids: .]nq-
M&TE Used:.k5L. 44, 14 -. • ,• NTest Card UTC or Serial No. A/'A Cal. Due Date: .
Illumination Used l,. j 1 (,) Illumination Verified: Date: IL, -_1j -I Time:,';o, ,••
Special / Specific Instructior : I'

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)
/e e% -% ,A

Results Legend:
NI - No Indications RI - Recordable Indication 1O - Information Only

Recordable Indication Type Codes:
A Missing Wires H Cracks 0. Other (Explain)
B. Missing Button Heads I Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information : ýýes [-No E] Sketch ýýhoto r-]Video [] Other (Describe):
Results: Acceptable NYes S DNo ....

EXAM INER/EVALUATOR :2 t" ,'J•---- DTE I- ,
(.Print & Sign)j'•j,7) , 6I,6, LEVEL DATESTATION/ADMON REVIEW I I" i I

(Print & Sign) DATE 11vkAt
' This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable Ml Yes Ml No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) . _ DATE 0- 4.-'..0o

Page/_Lof _

Topical Report 204 Revlon 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
Station: TM.I. Unit: Dateý Io-a/=- Zt)e Report No: I

WO No(s). I g71 7 3Tendon Anchorage No- I V-1/' Tendon End:ý Shop D Field

Locationm ( Gallery, Buttress: Elevation: Bearing Plate I.0. _44ak

Bearing Plate I.D. Anchor Head ID, -0,?_9 Bushing I.D. :57 1'
Exam Type: E] DV ESVT-1 Type Of Exam: [&Direct -Remote
fl As Found Exam [ As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned

Design Drawing(s) jTw I -4t, Visual Aids A'tP-
M&TE Used:, ,-Z ,Test Card UTC or Serial No- 4 Cal. Due Date: , -
Illumination Used F,4,kjjý1,,, Illumination Verified: Date: /O.Z-4-•461 Time: /'5Co
Special ! Specific Instructions: I

Component / Item Number and RESULTS Explanation I Notes
Description NI RI TYPE ib (Sketch Shall Be Attached Depicting Location 01 All

Missing, Protruding, Unseated Wires)

V-i 4-e~LOA AAJXkdA0t2 3~ otii L4)ke--5-I i?*1L&I 41o-l 464

C004POAX,04-52 v616j1 A 5 )PrC4#kUd #wA5  ',v 4 5 -4'oUv

W 4e ej A ,5 (eqvf 3 0JC
rkey AAV W- czeeAj fervtO IC53 0Z1

Results L"egend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information : LiYes Z[No [] Sketch DPhoto -]Video El Other (Describe):
Results: Acceptable •r'es IS [No _

EXAMINER/EVALUWOTgR 4v/ •,
(Print& Sign)W, <"(N. KAJ A15 LEVEL -f- DATE . ?'-3(
STATION/ADMIN REVIEW
(Print & Sign) DATE pAWI Q~i

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable LI Yes F1 No N\JO (C-L
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated forCor-u to .____to

LEVEL III or RI REVIEW (as D.pli )ATE: -,7 IC7/)

I ANII REVIEW (as applicable) 64t4~I I ~.$%a-~-- DATE: /- I4- 1 .
(7
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
I

Station: Unit: _ Date: /0--,o-/O Report No: 41-...

WONo(s).; Iv~1y.,09" Tendon Anchorage No.: 1.. 11(9 Tendon End [ Shop NField
Location; Tunnel Galle Buttress; Elevation' c1j.k,3 Bearing Plate I.D .:

Bearing Plate I.D. 4 Anchor Head I. . 69 6 Bushing I.D. ='.
Exam Type: FD DV &VT-1 Type Of Exam:. irect Remote
[] As Found Exam NrAs Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing (s) rAT. - oo/. Visual Aids: bt/a .-
M&TE Used:S4 jl,• -,~~'T~ e est Card UTC or Serial No. ,/.. cal Due Date ,"it
Illumination Used r/k•b),l 4]- Illumination Verified: Date: 10-.z-_1 Time: /,.;5.- •Po.
Special / Specific Instructio1 s: _ _/___I_ _._.... ..........

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing. Protruding, Unseated Wires)

Ac~~ D}/V 4o~ r' A -bro"~ c&.uro rfIoe&41 ruetJI'ire 1

1- Qrhcu.p~ v~r~ 060.

Results Legend: NI - No Indications RI - Recordable Indication 10 - Information Only
Recordable Indication Type Codes:

A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F, Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N, Surface Discontinuities, Deflections

Supplemental Information :Ies L-•o 'S•-ketch 9Phtoto [iVideo Li Other (Describe):
Results: Acceptable Yes ..- No

EXAM INER/EVALUATOR ~ ~
(Print & Si.n)/-f 4 LEVEL 4 DATE /0-2

STATION/AD) IN REVIEW IT-rv,,-", o-.,s,,• V DATE;
(,,P rint & Sign) -.. . .. .v . ...... ,' " . . .. ..

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable EL Yes EL No
Additional Actions
(Action Reauest, Work Order. Issue Report. etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as appficabA DATE:

ANII REVIEW (as apoticablej /Awý "/ Aak)$4 DATE. -

7P.e .. 7Page_]_1OfL
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ER-AA-335-018
Revision 5

Page 31 of 32
11

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
Station: Unit: ( Date: /0ý5) 7-ZoT , | Report No:

WO No(s); i -3 5 66 -7 Tendon AnchorageNo. VN Tendon End: , Shop E] Field

Location: un-ne'l Gallery, Buttress: Elevation: Bearing Plate I. D.:••j•• 41
Bearing Plate I.D. Anchor Head I.D. "7q3 Bushing I.D. 57%
Exam Type: L] DV XVT-1 Type Of Exam: XDirect -Remote
-0 As Found Exam As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s)T-,4M. I/-(")6 Visual Aids: 4Aj.&--
M&TE Used:.- • . zo-l_ .Test Card UTC or Serial No. Cal. Due Date: N!tZ- I

Illumination Used "/A:,4 Illumination Verified: Date: /0 -?7-?IZo• Time674'/15
Special / Specific Instructio 4s: _

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE E 10 (Sketch Shall Be Attached Depicting LocatioCbq All

Missing, Protruding, Unseated Wires)

V-N1 -1N1o4 Inictin RI A Recodabl Inresi - / reivanfrmato nk 4Ol

W, ht.A 4eAJcL0AJ WAIAS JIA 4

____6r 5 ocA-ka.J si extd& vg/Lrel c64 51ittL
Results Legend:

NI - No Indications RI - Recordable Indication 10 - Information Only
Recordable Indication Type Codes:

A Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (QuantifY) N. Surface Discontinuities. Deflections

Supplemental Information: - Yes INo E] Sketch E-lPhoto -]EVideo E-l Other (Describe):
Results: AAceptable ZYes E-No

EXAM IN El/EVALUI ORJ 2, ,LDAE,? , • '•.

(Print & Sightl_, A_,,_- LEVEL DATE
STATION!ADMIN REVIEW_(Print &Sign) • i' . •. •...... DATE Walo41 a.••

This section to be completed only if ExaminerlEvaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes El No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as apcabie) DATE: ,A-_

ANII REVIEW (as applicable) • • 2=! y -• DATE://- q--.i
6z/

Page _L of
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I
I

Station . Unit: -. Date: .- - ) . Report Noý -"//A

WO No(s): 5" 7 Tendon Anchorage No, I U-1,,g Tendon End: Li Shop aField
Location: Tunnel,a , Buttress: Elevation ,rl Bearing Plate I.D0:

Bearin Plate I.D. a_ Anchor Head I D., / Bushing ID. ,4/, o -
Exam Type: U DV ,•'T-1 Type Of Exam: . irect ']Remote
[] As Found Exam NAs Left Exam Following Retensioning Of Tendons Which Have Been Detentioned

Design Drawing(s)j"lr A-00/( Visual Aids: ,/dnq_ A
M&TE Used; 94, 4-4z - -A E.Test Card UTC or Serial No. Cal. Due Date: -
Illumination Used FPjhll'fA ,Illumination Verified: Date:/ -Z,-/ Time: gf3 tf'l
Special / Specific Instructk6 ns: " , // ' ".

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYýPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

)r49-, e- o

jL~ro - /O-2k-

....Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C, Protruding I Unseated Wires J, Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water Quantit) N. Surface Discontinuities, Deflections

Sup lemental Information ýYes ,•Sketch E]Photo E]Video 0 Other (Describe)
ji'- 74Results: Acceqtable . Yes LiNo

EXAMINER/EVALU)ATOR 7 '.
cPrint & Sign)fr •d!j 6,6 11A LEVEL • DATE /,9-q§•K
STATION/ADIIN REVIEW
Print & SignE % -,, -_. DATE 1lo, tR'6

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable L] Yes [] No
Additional Actions:
(Action Reauest, Work Order, issue Reoort. etc. initiated for Corrective ActioM

LEVEL III or RI REVIEW (as applicable). DATE:

ANII REVIEW (as appiicabie) af'ov-4 Z U41 DATE 0//-4.f.it
Z7 g J UPage I of
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page I of I

Station: Unit: j Date: Report No:
System:• -•2o"anent it , , .- WO No(s).: 1)39 sc) )

Location: Building:,/,,-,.4 Elev.: Z .•k Col.: Row' Azimuth/Radius:

Exam Type: .E DV ]GV VT'-1C L-VT-3C Type Of Exam: -lRirect E-Remote Matl. Type:e,0rj-m1Q.
Design Drawing(s) TinX .l.o)/A Visual Aids: 16"._
Surface: I1•x (C02, Surface / Components Coated: i YES .' NO
I M&TE used:-e1r),& ;' ' Test Card UTC or Serial No. A1/A Cal. Due Date:

Illumination Used 5+ .-/k-t- Illumination Verified: Date: / -11-,V Time: I:...o AP,
Special / Specific Instructiong: I_.......

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

$Ioq,/hr• eIM., /

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb O. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information -: E-Yes CJo El Sketch []Photo E]Video El Other (Describe):

Results: Acceptable 4;Y-es [:]No

EXAMINER/EVALUATOR DATE /- , -(Pin&Sign)/r;,.• 16. rt •66. LEVEL DT~-11

STATION/ADNIN REVIEW " DATE
(Print & Sign) .. • ,,% y• . ( ,, DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable F1 Yes rI No J9O -
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated. orrt yive Acti,______

LEVEL III or RE REVIEW (as applicable) .- -0-- , ATE: C7 6'

ANII REVIEW (as applicable) 0 DATE: I/- ,, -

Page_ of _
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of I

[Station: -""•, Unit: . Date: ]0 I'"0 Report No: ý"1A

System'&j,.,,, Component: 6 0'on ,t, j•- , ,,I q_& r/ WO No(s).: 1

Location: BuildingZý0d,. EBev.:..',/.,.- Col.: Row: '%4. Azimuth/Radius'ýv.g'
Exam Type: LI DV E]IGV 2T-1"C- -3C rype Of Exam: Pýirect ERemote MatI. Type:Co,,-ejf_Design Drawing(s)T/-_T .f_-oo 1(c,"I"W'*3Visual Aids: i^16A.,, ..

Surface: ID K0 ,, Surface /Components Coated: ,] YES ,!7"-NO
M&TE Used :4k lk, ,-. '-6 -- El Test Card UTC or Serial No. Cal. Due Date: ,
Illumination Used p-11,5h,-,& Illumination Verified: Date: jO'j•-,o Time ,'.,ao qw.,.
Special/Specific lnstructi6ns: I ""//'_"

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

#re441r"_ /// 10T A;O g~A1'fibA 5

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb O. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information :KIYesi riNo LI Sketch IPthoto r]Video El Other (Describe).

Results: Acceptable R"es -- No .

EXAMINER/EVALUATOR LEVEL
(Print&Sign •.6 • ' •"•LEVEL 9 DATE 0/ >
STATION/ADAIN REVIEW •c,,-x' Vr,•, (r-. r-, DATE
(Print & Sign) ....

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable LI Yes L1 No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as applic!.te) _________,_____.___.-____ DATE: _____'___---

ANII REVIEW (as applicable) . DATE: /Z.-

1" "Page / (0f I
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

RB Tendon Surveillance

COMMENT: 5k., $#ca. e.- /', 3"

A/l oo+eký- CO CFO -&'M.

r~4 io4( 
i ,

INSPECTED BY
CONTRACTOR FOREMAN Date_
VERIIFIED BY
COGNIZANT QV INSPCTO 4!f A&
COGNIZANT MECH/STRUCT ENGI gE a-ateE OL2-0/2
REVIEWED BY

0iINSPECTION PERIOD~•

- Vm 0

CDJ

0'

Tendon # ____ __

END: FIELD (1 piece washer)
SHOP _Z_((2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

,4ý Tqcj-y

COMMENT: A0.,

RB Tendon Surveillance

4k ' -r, 3

( yV)Y, ) I);) 2
,A/D ~~oo-e- C,6 CFO S&IA

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR te -.1-io
COGNIZANT MEC'I-/STRUCT ENGI.E ate 7--/
REVIEWED BY

.• INSPECTION PERIOD 3Sr'
03

CD~
_ n

00 0D

C.D

Tendon# V-_ ___

END: FIELD (1 piece washer)
SHOP >r-(2 piece washer)

72



1301 -9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendo Buttonbead Inspecion,

OAS e-t4 c)6-o-4

RB Tendon Surveillance

COMMENT: _54;ot 54ACk 4' /7, S

(ý /M1 -2)1) A¼j 1/ 7 z

/

I,
INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR . ,,g e-2446
COGNIZANT MECHISTRUCT ENGINEE a//-Z_ .• " at.•q
REVIEWED BY

(0 
1

CD~
-~CD

"0
00
:-4

Tendon # V_- _ _ _ _

A5 END: FIELD (1 piece washer)
SHOP V (2 piece washer)

+U rwJd 0 vpi +0
_-3

72



-geA, wir< .01,

1301-9.1
Revision 21

ENCLOSURE 6 Page 9 of 16
Data Sheet 4

Tendon Buttonhead Inspection

90+- *4~l$Jov\

RB Tendon Surveillance

COMMENT:S 6; • 'ka-k 1.e "
1% 3

9',)

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR te k
COGNIZANT MECH/STRUCT ENGINE ate
REVIEWED BY

INSPECTION PERIOD 3• •'

A-5
=r 9L
=1-

CD

0 0

-(0CD

Oo
r,~ 0

'0 :

Tendon # V4
END: FIELD ">' (1 piece washer)

SHOP (2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

- /,f - 4

> IO -i Tendon # V- tI'
f o INSPECTION PERIOD. END: FIELD (1 piece washer)
g. g SHOPy_(2 piece washer)

2-3

o •."70 0

00 0
c-ri

72
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection
Poj,)ý i6.ejfA5Jv'. Jýfe(hOvl

RB Tendon Surveillance

COMMENT: 5I1-;,A 5+,., 4e~ . v.

Cq" ;ý%k

Al,/) lr c IP

LA/ / ý (AIe5 ,7,$S

ý6e4b;oim, oyj- iQ-+e'2S1'Dyx Lf- -+6 Sý)Nrn 5jLk

INSPECTED BY
CONTRACTOR FOREMAN Date__
VERIIFIED BY _ -___ _ ___- _ _ __ _ _

COGNIZANT QV INSPECTOR Date IQ A2
COGNIZANT MECH/STRUCT INGINiEit -
REVIEWED BY

Tendon # -l
END: FIELD >C (1 piece washer)

SHOP (2 piece washer)
INSPECTION PERIOD3•tV

~- D3A-S

CD,

- V

(a
CD,

CF) 0

~0
Ca,

72



TMIa1 2010 Augmented Tendon Surveillance
Wire Continuity Test, Data SheetI 1 of2

"(Use forVerifying Continuity of Vertical Wires by Pulling at the Bottom End)

Tendon Number LL/.i Date /o-,JV010 /'SlgnatpJre:'W 4LJ-

Dynamometer ID No.O0ooVAt'V$__I Cal due Date 1-o iAccuracy,/S2,,

Data Sheet 1 Instructions:

1. Connect pulling device with In-line dynamometer to each wire in k
,sequence.

2. Increase pulling force. until dynamometer indicates between 5,500 and
61000 lb. DO NOT EXCEED A PULLING FORCE OF 6,000 LB.

3. If pulling force will not reach 5,500 Ib, wire is broken. Remove in one
piece and store against Inside wall of the tendon gallery. Record on, Data
Sheet-2 the maximum pulling: force.applied to'the removed.wire.

4. If continuity is verified, blacken the appropriate circle in the anchor headsketch below. "

5. If Wire Is broken and removed, mark the appropriate circle With an 'X'.
6. If wire Is removed for a surveillance test sample, mark the approprlate,.

circle with a single slash.,

7. Identify the short test wire with an arrow pointing to the appropriate circle.

Iv'v
0 /i

%

\ ,

K/k ' ,t ,

/ I"

I *

! / Topical Report 204 Revion 0
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TMI-1 2010 Augmented Tendon Surveillance
Wire ContinuityTest Data Sheet 2 of 2

(Use for Verifying Continuity of Vertical Wiresby Pulling aqt e Bottom. End)

Tendon Number I/u I Date 8,/Signature-W 6...

Dynamometer ID No. oocz../q-/___ / Cal due Date I//I-- zU1 / Accuracy sPA2._.
Data -Sheet 2,, Instructions:

1. On the diagram below, identify each removed wire by marking the appropriate
circle with an 'X'.

2.. For each wire removed, record the maximum, applied pulling force adjacent to
the anchor head diagram. Draw an. arrow from the recorded force to the
appropriate marked circle.

8,oku WAh;d' ItoI,-sI
9 ~ C 14L wý0~ M, 4P

* *~ ~*'* 'b *~ ~

4 .
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PSC PROCEDURESQ 7.1
INSPECTION DOCUMENTATION

,DATA SHEET 71.1
July31,2009

Page1 oll!
Revislon 0I

Project: TMI - 3"' YEAR TENDON SURVEILLANCE

Tendon No."

Anchorage ID.:

Tendon End/Buttfess No.: The
JŽL• 4S2Lg Adaptor,):

f

EQUIPMENT MICROMETER WIRE

Thread MIc ID, Recal Date IDNo. 0ecalDate 10 No. Recal Date
Ext.

Ext'.
Pitch 0 C5,
M ino 'N.. .

Malor O'
• mt.. N tI ! ~t M

Minor WA M_

MEASUREMENTS THREAD, Me Shim Ayerago

Thread Read . AConstat Diamer SMiz lameter

.Major 2 0.AI.

Ent. N, 11' q.A'A 3

Major 2 N/A 2 N/A
int. I N/A N/A .N/A

Minor 2 N/A N N/A

Int. Go Gauge ID: N/A Recal Date: N/A Result: N/A

Pitch No.Go Gauge. N/A Recal Oats: N/A Result: N/AID:; _ _ _ _ __ _ __ _ _ _ _ _ _

Notes:! (1) ExternalPitch Diameter zs (Average] - (Wire Constant) -[(Shim Size]
(2) External Minor Olameter = (Average],- (2[XWireDiameter) - (Shim Size]

DISPOSITION

Trial- I Trial2 Trial 3 Trial 4
MAdaptor Mark An.

M~in.,Minbr Diameter from Adaptor Table •, ,
Accepliable? (Yes'or No) ,

QC Signoff:

- Reviewed:
~At'f 6 ~ -

Level:,.
Level: ,

Date: 414- A2"

119 SQ,7.I TM09 IS1doc
Topical Report 204 Revion 0
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DATA SHEi
Lift-Off Force Me•

Surveiilance No. ,-7.r. Tendon ID 01__111? Predicted Force (F

Phase (Circle One)( M ion)1 Re-Tension Ram 'lb,3D0

Date Jo-/9-)" Temp: .RB Interior /j3. FI Concrete Surface g .0F

~LL~

ET I 1301-9.1
asurement Revision 21

Page 1 of 1

go L ijp. Tendon End (Circle One)h#/ IField

Ram Calibration Constants:- A= a31•7'117 k =-. I
No.EffectiveWires,. N,, ±t Shim Stack Ht 14_34 in.

Mm7u..tmf

I CAUTION

I DO NOT EXCEEP A RAM PRESSURE OF [(1 ,592-xN,/1169)-k] x'1,006IA = 6'h-'i•9 psig n

Trial
T~i
1

2
,3
4
5
6
7
8

9
10

Lift-Off
Pressurej,psig

s-i'-

Consecutive
Three Trial

PressureSpread
psi

N/A
N/A0

Consecutive
Three Trial
Pressure

Averageop1

N/A
N/A

Stressing Washer Rotation

At, Feeler Gage Insertion
At Trial 1
At Trial 2
At Trial 3

At Trial 4
AtTrial 5
At'Tnal 6
At Trial 7

Sum

Rotation,
Turns
CW or CCw

ForRe-tension Only, List
Nominal Thickness of
Each Shim Starting at
Shim in Contact with

Anchorhead

in

1 End Lift-Off Force=.(AxP'I1,000)=ki3=63•• kip

¶ N/A if-3 trial pressurespread > 25,000 fA =/ Apsi

2 Re-tension P range: P'" =(Fý-k)x 1,000J/A psig< cP'< P',=(1,394:x / 169)-k]x 1,000/A= 2... ,.psig

For Re-Tension Only: Fp k End Lift-Off Force < 1394 x N. 1169; " < - < Yes- [No (Circle One)
0

-r 2L Notes:

00 0 Recrded by: Signature CA_0_=- _ Date.ait) - Reviewedby:- Signature: ate 0JDZ7z"

0 QV
00O"

2,.3 2



DATA SHEI
Lift-Off Force Mea

Suryvpince No.0 35

Phase (Circle One):

Date Lo 27-=Dr

4L
,z4-,. Tendon ID ,-11tlK Predicted Force (F1

As-foUnd /rRentIonIn Ram teDraM.

Temp: RB Interior il5 F / Concrete Surface 49.. OF

)_ L,

ET I 1301-9.1
asurement Revision 21

Page T of 1

40• kip Tendon End (Circle One):S /' Field

Ram Calibration Constants: A= 2,3-7 k = --

No. EffectiVe Wires, N. _L4( Shim $tpck Ht•in.

CAUTION4

DO NOT EXCEEP ARAM PRESSURE OF R1.592xNN. I169)-k] x 1.000.A = • •L '2,sig

Trial

2
3
:4
:5

6
7
8

:9
10'

Lift-Off
Pressure, .ig

I -PSI

572co

consecutive
ThreeTrial

Pressure Spread
psi

N/A
N/A

Consecutive
Three Trial
Pressure
psi,912

;Stressing Washer Rotation

Rotation,
TurnCs
CW or CCW

At-Feeler Gage Insertion
'WA At Trail 0
N/A At Trial 2,

5:g7 . At Trial 3 n
AtTrial 4
AtTrial s5

_At Trial 6
At Tral 7

Sum

Endf Lift-Off_ Force =4(Ax P '.I1,O0O0),; k. =134.74 Kip

For Re-tension Only. •ist
Nominal' Thidcness of
Each :Shim•Starfing at
Shim in Contact with

Anchorhead

I/ -
vz. -1
IA2 :

ir

1-N/A if 3-trial pressure spread -. 25.000/A = 1 56. r6Z psi

2Re-tension P'• range: P,,: (FR -:k) x 1.000 IA =SI psig C P" P' = [((1394 x_ N 1169)-k] x A=000 IA ::•3.• psig

For Re-Tensionmnly: Fc <End:Lift-Off Forcecr-1394X N 1/169; -j'j) •< L/LZ L - <. •!NO (Circle-One)

Notes
0 1

S0

'0

00 0

D U,

N.)

Recordedby: Signature- Date 27/) / Reviewedby:,Signature_____________ Date /0-1 7-I"-

29



DATA SHE
Lift-Off Force'Me

Surveillance No.,35

Phase (C4rdle One):

Date.D.____r_

)L"CL.+ Tendon, ID V/-- 1¶ Predictel Force (F1

As-found RBI(E nt Ra.nt re

Temp: RB Interior. /4 - I Concrete Surface .... jF

.)1 I

ET 1 130149.1
asurement Revision 21

Page 1 of I

A kip Tendon End'(Cirde One). 'l Fieldý

RaN.eCaibration , Constants: A Sa nS K ,;=

No. Effecive W~ires. N,&I& Shim Stack Ht_17.5 in.

CAUTIO NI D NOT EXCEEP ARAM PRESSURE OF [1(1.5 92' xN4 [160)-2-k) xLA /.01A = 64 P31g

Lift-off
Trial Pressure, psig

1
2
•3

4
5
6
7,
8

.

10

97V5,
ý719'p

Conrecutive!
Preree Tral

Pressurea Spreadý
psi

N/A
N/A

Consecutivew
Three Trial
Pressure

Average p'1
psig'

3

At Feeler Gage Insertion
NlA At Trial I

At Trial 2

At Trial 3S
_At Trial 64
_At Trial 7

:Sum CD

End Lift-Off Force =(A x P". I ,OPO).= It =Lij~fLkip

Rotation,
Turns
:CW or CCW

Stressing Washer Rotation .For R&-tension: Only,. Li#t
,Nominal Thickness' of-
Each Shit Starting at
Shim in Contactiwith

Anchorhead

I in.

2 .

-4-/- i

' N/A if3 trial:pressure spread >25.000 /A= Ia .apsi

2 Re-tension P range" P' = (F•- k) x!,000/A - psig < P' <pF mu [(!,394x N. !169'-k] xl,000 / A psig

ForRe-TensionOnly: F, <End Lift-OffForce < 1394 x N. 1169;0 J13-31 <4 ,5 , <L• , 2 No (Circle One)For~eens8o

OD 0

(D 0

Notes- A/ýAtE-

Rcor be. signature+ da --ý -- Date/tZ5 -- 1 /0 /Reviewed by: Signate,____Da -te_____

29

~0
C)i



Project:, TMI 3 5TH YEAR TENDON SURVEILLANCE NUNIT I

TendIn No.: Tendon End: ... Shop : Field
,Reimoval Date:06,LQ Inspection Date:

WIRE REMOVAL INSPECTION

CORROSION INSPECTION .LENGTH INTERVALS!

(8,5A. 1.1) Document the Corrosion Category for each iO of wre in theoinciement8 below. Use Categories described in PSC SQ 8.0.

For Corrosion LeveI E documentlcondition on an NCR., NCR Req'.": %NO O YES. NCRN

(8.5.4.311) Document the total lengthof the wire on the diagram below. Completed: 1" NO IYES

Butto. hoaldEnd@ J h r n 16 :20' /= ,30'"

30' ( 40' 50' 1 80'

0 SO! 70' 80' 1 9

o110o' 1 2o

0 120'
! I

'130' I 140'
V

I 15W0

180'• . . ,. 100' it 200' ,210

210' 220' 230" 240'

240' 260' 260' '27'

270' 280' 290' 300'

300' 310" 320' 330'

Cut End

(8*5.4.6.2), Was the wire cut for samples:, i' NO RYES document thevarea of removal above using9 symbol 3.

'(8.7) Docu6ment the location of wire removed on Data Sheet 8.0. ANCHORAGE NsPECTIO-t: • Completed

(88) Measuning DRvicu: 2 , D Recal Data-,

(8.8) W~re Pull Ram I'D Number:.
I

Inspector: z Level:-; .Date:
./ao -26_ -2 6

Date:
/9-24 ~o,'D

2| S%•,$'rA0•evion 0
Attachment 8.7 Page 113 of 523



N10be.

1301-9.1TMI - Unit I
Surveillance'Procedure

Title Relslon No.

RB StructuralIntegryiTendon Surveillance.- 21

DATA SHEET-4 Page 1 of4

Tendon ID V_-_( t

Elongation I Tendon Force Record
Re-Tensloning Data for De-Tensioned Tendons

Surveillance No..6.'jr

Original Stressing Data

NOTEý

PTFforce Is that equivalent to a ram pressure of 1,000 pal. PTF removes
tendon slack and is the starting point (or elongation measurements. OSF
force Is-8O% (may be lets) 6f tendon ullimate strength. The tendon Is
10aded0to .SF In order to provide the required force'destribution. It Is also
the force at which final elongation Is-measured, PTF force elongation,
OSF force I elongation and number o effective wires are documented in
construction records.

Table I

Row, R Parameter ValUe

1 Shop End PTF Force /,rt X kip
2 Field end PTF force. I/A. kiip

3- Mean PTF Force = (RI +.R2)12 j g,/ Z kip
4 ,Shop End PTF Reference Distance' 32' In.

5 Field End PTF Reference Oistance j/,4 In.

6 Net PTF ReferenceDistance = R4 + R5 3 '• j in.

7 Shop End OSF Force 'a.', kip-

8 Field end OSF force kip

9 Mean OSF Force - (R7+ R8)/2 kip
10 Shop End OSF Reference Distarice 1"L in.

11 Field End OSF Reference Distance 1/4 In.

12 Net OSF Reference distance = RiO + R1 In,

13. Differential Force R9 R-P3 /3j, kip

1i4 DifferentialI Elongation R 2- R6in

15 Number of Effective Wires, d

161 Etonga'tlon Rate = R14 x r15 / Ri3

32
Topical Report 204 Revion 0 1
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Number,

TMI - Unit I
SurvellianceProcedure 13014.91

Ru c Revision No.

RB Structural hitegrity Tendon Surveill~ance 21

DATA SHEET 4
Elongation 1 Tendon Force Record

Re-Tensiloning Data for De-Tensioned Tendihn f

Page 2 oT4

Tendon ID V1IZL

Rom ID o

Ewa
Shop End Re-Tensioning Data

Ram Area, A -;:3S.7'9-IWn

Surveillance No. J5...

Rom k '~9(kip

NOTE

Thewnumber ofeffectle Wires entered In RI must be the same as the
number entered for theifeld end ih Table 3. Also, the calculallons
identified'In Rows 4, 16, 18 & 19 (shaded) may be dones-afer stressing
work atboth ends of the tendon is ;complete.

Table 2
Row, R! Parameter Value Signature Date

I Number of Effective Wires /6& 1j• ,'6

',2 PTFTarget Pressure 19000 psi '. ..

3 PTIF Actual Pressure 99ps IA

5oj pTF ReterenceDislance-5• in.1

6 .' .... . "rOSF Maximum Force R Ri x 9.4 ,s"04 kip ... __________

7 ] OSF Max. Pressure = 1000 (R6 + k)/A 6/•3~sl ,

8- 113 Pressure interval :i 117113-330 rps I Is
91 Targot 1/3'Pressure 1,000o R8+ C•PS i

10 Actual 1W3 Pressure z7'LO psi • , io-Z/-
S11 •113 Reference Distance in.

33
Topical Report 204 Revion 0
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Number

TMI - Unit-I
Surveillance Procedure 1301-9.1

Tile Revfslon No.

B structural Integrity Tendon Surveillance21

DATA SHEET 4
Elongation I Tendon Force Record

Re-Tenisloning Data for De.TensionedTendons

Page4of 4

TendonlD ID____ Surveillance No. . '

Elongation Comparison

Table 4

Row, R Parameter Value

1 Shop End Differential Forcefrom Taable 2, RRiB •3-,_kip

2 Field End Differential Force from Table 3, R18 ktp
.3 Average Differential Force (R1 + R2). 2, k

4 Shop End Differential Elongation from Table 2, R19 In.

5 Field End Differential Elongation from Table 3. R19 y j/, In.

6 Total Elongalton =R4 + RS• ! • In,

7 Number of EffectIve WIres from Tabie 2, RI " , .
.8 Re-Tenslonlng Elongation Rate R= x Ri7 R3 b-1

9 Original ElohgatIon Rate from Table ,IRiS ,,7 14
10 Fractional Difference In Rates = (RB - R9) I R9

Absolute value of the above Fractional Difference In Rates W 0.1

For vertical tendon.= R1
For vertical tendon = R4

Signature: W

Yes_

No

Date:

35

Topical Report 204 Revion 0
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Ntumber

TMI - Unit 1
Surveillance Procedure 1301-9.1

TI rcua Revision NoT

RB Structural lntegr dItvTendon Surveilz lance 212

DATA SHEET 4 Page 1 of 4

Tendon!O VI1 %

Elongation I Tendon Force Record
Re-Tensioning Data for De-Tensioned Tendons

Surveillance No.3f+,

EMlU
Original Stressing Data,

NOTE

PTF force Is that equivalent to a ram pressure of 1.000 psi. PTP removes
tendon slack and il the staering point for elongation measurements., OSF
force I ,80% (maybe less) of tendon ultimate strength. The tendon Is
loaded to OSF In order to provide the required forceidistdbution. it Is-also
the force at which final elongation Is measured. PTF force i elongation,
OSF force i elongation and number of effective wires are documented In
construction records.

Table I1

Row, .R Parameter Value
1 Shop End PTFForce /9g 'Zý kip

2 Fleld end PTF force .. /A kip

3 Mean PTF Force = (RI,+ R2)12 -kip,

4 Shop End PTF Reference Distance 31 in..
5 Field End PTFReference Distance 4•/4 in.

6 Net PTF Reference Distance R4 + R6

Shop End OSF Force

8 Field end OSF force kip
9 Mean.OSF Force = (RI+R8)/2 ... g1 9  kip

10 Shop End OSF Reference Distance In.

11 Field End'OSF Reference Distance In.

12 Net OSF Reference Distance =R, + Rin.

13 ... Olfferentlal Force = R9 -'R3 (Z,7 kip

14 Differential Elongation - R12 - R6

15 Number of"Effective Wires 4 C•
16 Elongation Rate = ,R14 xRl5I1R13 1 1

32,

Topical Report 204 Revion 0
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NumbW,

TMI - Unit 1
Survelilance Procedure 1301-9.1

Revison No.

RB Structural Integrity, Te-ndon'Surveill~rance 21 •

Tendon o Vifij

Rim IeD

DATA SHEET 4
Elongation I Tendon Force. Record

Re.Tenstlnlng Data for Do-Tensioned Tendons

SuI

EMUZ
Shop End Ke-Tensloning Data!

Ram Area, A 23. ," in2 R

rve~ilandce No. fA.

:Page 2 of 4

N.OTE

The number of effective wires entered In RI must be the some as the
n umber entered for the field end In T .able 3. Also, the callculation-s
identified In Rows 4, 18, 16 & 19 (shaded) may be done'after stressing
work at both ends of the t endon is corn fete.

Table 2

Row, R Parameter Value Signature Date

1 Number of Efective Wires t

-2. PTF Target Pressure 1.000psi h

3 PTF Actual.Pressure 9 ,,psi

5 PTF Reference Distance, ,, Inj..-

8 OSF Maximum Force = Rl x9.4 f;,lj kip f7
7 OSF Max. Pressure = 1000,(R6 +k)'j A psi,

8 1/3 Pressure Interval = R713-330 01i
9 Target 1/3 Pressure= 1,000 + R8 •......,s psi

10 Actual 113 Pressure psi

'11 113Reference Distance '4,• in. _o

12 Target,2)3,Pressure R9'+ R8 psi
133 Actual 2/3 Poessure D6 psi
14 2/3 Refernce Distance IS , '5 In. 1" -)7
15 OSF Actual Pressure ' ...psi,

17SF Reference Distane , zw(ml'
33,
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Number

TMI.- Unit I
I Surveillance Procedure 1301-9.1

Titte Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 4
Elongat on 0 Tendon Force Record

Re-Tensioning Datafor DeoTensioned Tendons

Page 4 0f4

Tendon ID, 11II Survelliance No.36t.k

E&AU
Eilongatlin Comparison

Table 4

Ro. R Parametem r Value

1 Shop End Differential Force from Table-2, RIB ,Z, 4 kip

2 Field End Differential Force from Table 3, RIO NO

3 Average Differential Force = (R1 +, R2) /.2 , qz kp

4 Shop End Differential Elongation from Table 2, Rig in.

5 Field End Differential Elongation from Table 3, RigO -.'.." in.

6 Total Elongatlon = R4. R5" In.

7 Number of Effective Wires from Table 2, RI
8 Re-Tensioning Elongation Rate = R6 x R7 / R3 L-76
9 Original Elongation Rate from Table i1 R16 ib 7

10 Fracilonal Difference in Rates (R8 - R9) 1 RO

Absolutevalue of the above Fractional Difference In Rates •; 0.1

SFor vertical tendon R i
For vertical tendon = R4

Signature: WA, .

Yes

No

Date:.

35
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.Project: TMI 3 5 T" YEAR TENDON 'SURVEILLANCE

Tendon'No.:; V-fl Tendon End:. - ,'Shop [r Field

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED: M-• LI NO

GREASE CAP SURFACE PROPERLY PREPARED: iYES ] NO

GASKET MATING-SURFACE PROPERLY PREPARED: 2 .E ENO

STUD/BOLT HOLES PROPERLY PREPARED:. L [-]NO

FOREIGN'MATERIAL EXCLUSION CONTROLLEDI YE .S NO

. . .... . . ... . ....

COMMENTS:,

......................... ... ........................... .............. .. ........... ... I° -.... ......... ....... ..... . ..... ........ oo.•. .. '°° ° °- ;. .o %

CREW FOREMAN SIGNOFF Date:____

OC Reviewed: K Level: Date:_____

2ý 2.o S M0 710'09' SAoc
Topical Report 204 Revion 0
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,Piroject: TMI 3 5 H YEAR TENDON SURVEILLANCE

Tehdbn No.-: V 116' Tendon End: 60016M E'lShop pF~eld

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED:. NFYES El NO

GREASE CAP SURFACE PROPERLY PREPARED: 'tYES O NO

GASKET MATINGSURFACE PROPERLY PREPARED: /YES C. NO

STUD/BOLT HOLES PROPERLY PREPARED: e5(ES 0 NO

FOREIGN MATERIAL EXCLUSION CONTROLLED: 19-YES El NO

-....-......... ......... .............."............ ................ . ........ . ............................... ......... o•

COMMENTS. J

• ........ .. .. ... ... ............................... ..... , ,. ... .. ..... ..

OCq Revie'wed: 6,.. Level:. _____ Date:

25 SQ 12.0 TM.09JSi.doc
Topical Report 204 Revion 0
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Project: TMI 35"' YEAR TENDON SURVEILLANCE Tendon No.: A-LL.
GREASE REPLACEMENT QC SIONOFFS

(8.4) Grease Used . NEW C-0 OLD - TEST DATE: Q ACCEPTABLE D APPROVAL LETTER
8.0 PREREQUISITES DATED:
(8.5) Total Grease'Loss from Data Sheet 600 for .. ', D tendon end: gal.

(8.6)% ttaltGrease Loss fombDeta Sheet6 0for tendon end.: gal.

(8.7) Estlimatebd grease losses from leaks for A tendon end: C>ý gal.

(8.8) Estimated grease loses romi leaks for t.endon ed: en gl..

(8.9) TOTAL Tendon Grease Loss: gal.

13.0 POURING AND HAND PUMPING -FIRST END.
(13.6) Ambient Temp.: 7( OF Thermometer ID: p/G!_.//) Z Recal Date:

(13.7) Grease TemP.: • )LF ThermomeeID: RecalDale:

(13.9) I ;L Grease Height (a) / n. .((13.12) fjjll.Grease Height (b) t ,, In.

(13:14) Total amount of Grease'added: Q, , gal.• •(a-b):x'17 Into-th end

.16)y Quantity. of Waste Grease: E) gal. (113.15) KPoured: E] Hand Pumiped

13.17) Total Grease Riacjgd Ihis end:! /;., 3t gal. A 0

13.0 HAND PUMPING SECOND END
(138 Ambie nt Temp.: OF ThermometerID Recal Date:-

(13.7) GreaseTemp.: OF Thermometer.ID: Dte-

(13.9) 10111alGrease Height (a) In. )Finja Grease Height (b) In.__ _

(13:A4) Total amount of Grease added:..gel: (a-bx 1.77 intothe

(13:16) uatityof redse: gal. (13.15) 0 Poured [l Hand Pumped

ota GreaO n? n! this end:gal
Qt.,a " Gr as ......dIbl en • . . - .. . •........ ... . ,. ,. i o, . ,..,.

14:0 CALCULT!ATI OF pRSRE PUMPING
(1.4.1) Total endo GreaseReplacdd: ./, g gal. (13.17 1317)

(14.2) Net Tendon Duct Grease Volume:. } ( gl. .v
Total Tendon'Replaced (141) - Total Tendon Loss (8.9). ... . , ,

(14.3) Percent DifferenCe: . , ,, , , x.!00 = ..... .Differene

(14.4) GreasetLeaks::; El Yes

(14.5) Refill Acceptable: In Yes to,, 1

(04.6) Comments:

'I'•L| I IUVII~i.l UUUA VII~id]U V¥UIUIIgU[ I~l•Not 14:1100 No: (gele I 10)

If.No -,,Customer Notified NCR No.:,- Ar .2.0

Reviewed; ( Level: • Dale: ________

,, , , , ,

26 SQ 12: ITM.09 ISI do0:
Topical Report 204 Revion 0
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Project: TMI 3 51H YEAR TENDON SURVEILLANCE UNIT 1

(7,2) Tendon No.: 'Tendon End: 7 ZO Qq Shop 0 Field

Grease Cap Removal

(7.5)Date Removal Started: /-2 6- Zt IZ•)o c. Signoff
(7.6) Dry ice Used on Grease Cap and/or Anchorage QYes y o

(7.7) Temp. of Concrete: 59 OF ThermometerNo.: Re-Cal Date: 4,Z'-/.
Ambient Temp.:: ( S OF Thermometer'No;: Re-Cal Date: .° •. J- 1

. I . I-. - . I

(8.4) Anchoehead I.O.: AnchorheadVerification: WMalch 0 No.Match

(8.5) Grease Coating'
Grease.Cap- comrplete Partial -Uncoated %

Buttonheads - Complete Parl. Uncoated ,.

Anchorhead. Comple te Partial Uncoated %_

Shims - Complete Partial Uncoated ___

Bearing Plate - (" Coniplele Partial __ Uncbaled . %_ 40___

SLim'ited wilh/n the inside diameter of M4 grease cap.

ou .8.Unusual Conditions:.41 .....

(7) GiaaeCoior Match: a.Yes I;No GieaseColor: /4'J, l~/./'

Comnmenlis: g eL,

(8.8) Quantity of Samples ) Quad Samples Identified per Step 8.8.12 C) Yea N/4 [] NO

Location of E A.H. [I BaP. El Shims .- Cap [ Duct

~MW~~ ~ -/~L- .~tJ2 ~ .....................
(8.9);Qty. of Grease lost durng removal of cap: t gal '

.(8.9.t) GreasetorM cap to be reused? • Yes SIN0o tly. ofGrease removed from cap: o i gal. ,

(9.i) Oty. of Grease removed from anchorage:" 1, gal .

(9.7)rDamage during cap removal or anchorage cleaning? [] Yes 9 No Oescribe`

(00.3) Method'of Tenidon Protection: 4/c 4k. 5 A 5 ~p

(10.,4) Amount of0Grease Loss-from Tendon duct: gal..
.. .. . .. . ... , .. • .. . ......-. - ..... ;.. . . ; .. . . • -,• . ....... .. .. ....... ...... • ,. o , . . . .. . . ........... ., ..... ..........

(10.95) Total qUantity of lslt grea.se (below):
(e.8) 0 .(6.) + (40.4),O

(I1 .. 2).o ocument TOTAL-gredse lost onData Sheet'12. tGREASES EPLACENENT. "Yes EV No

Reviewed evl Date:

I 15; SO 6:0 I'M.O9 ISldoc

Topical Report 204 Revion 0
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Project: TM1 3 5T YEAR TENDON SURVEILLANCE WUNIT 1

(7.2).Tendon No.: 1jITendon End: ~ 1O Y lShop 't:leld

Grease Cap Removal

(7.5)Oate Removal Started'. /OC. Signoff,
(7.6) Dry Ice Used on Grease Cap and/or Anchorage [I Yes .{s"o
(77) Temp. of Concrete: -F Thermometer No.: "j*'J7j Re-CalDate: 1-.- --7I

.Ambient Temp.: -IF~ Thermometer. No.: Pk-%jVZ Re-Cal Date: 02=I
(8;4) An6hoihead I.D.: * g Anchorheid Verification: HMatch [I No-Match 514/D-Z.-42
............... ......... ........ ...... ...... ----- .................... .......... .......
(8.5) Grease Coaling'

Grease Cap. Complete i Partial Uncoated %_ _

Buttonheads- Complete Partial Uncoated _ __

Pautl _____ Uncoated_____
Anchorhead- Complete ___a__Uncoated _ ..

Shims- Complete Partial. Uncoated %_ _

Bearing Plate - Complete Partial Uncoated %

(* Limited withinthnhe Iide diameter aothe grease cap.
. . . .. ...... ..... .. .. . .o .... . ... o -o.o

Unusual Condilions: , :

............. ...... .... .... .....:. ...... ....... ......,.......... ;............ ... ... ... ....... ... ... ... . ..-....-........ .............. ... ... ...

(8.7) Grbise Color Match: PYee -I No Grease Color: ,
Comments:.. :/6n..-.e_

.. .. . .... ... ........... ................. ....:"; ..... .......... ............ ................ '. ..... "=":: ='- '" • ......... " .....

(8.8) Quantity of Samples Q Quart Samples Identifled per Slep 8.8.1? [I Yes f1 - U]No
Locai on of C0 A.H. 0l B P 0 Shims C] Cap 0 Duct
Removal /-, .&._fýeL

(8.9) O ly. of Grease lost during, removal. of cap: gal. * /J ....
(80.9. 1)Greaseftomcap to be wused? EOeS 03 No Oty. of Grease remoyed from cap: ;$__,gal.
(9.6) Qty. of Grease removed from anchorage: , gal. .49
(9.• Damage during cap renioval oer anchorage cleaning? E- Yes Describe: £'4 '

(10.3), method of Tendon Protection: 5yT a/~ ~ 4 i wkA _____

(10.4) Amount o0f Grease Loss from Tendon duct: ga.

(10.5) Totalquanlity of lost g-rease (below):,,_ ;
(6.0) +2.. @; (.)0 8.9A1 .'~(.0 2' 1) _2.. TTAL _____

(11.1.2) Documeni TOTAL grease lost or Data Sheet 12., GIREASEREPLACEMENT. 7 ies [l wo I ;/ 2, ,o

- C Reviewed: .... ov. :iDate: ,

l5SQopptct•M f12 vion 0
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PSC PROCEDURE SQ 0.1

Data Sheet6.1
July 31, 2009

Pagel Of1
Revtsion 0

Project: TMI 356m YEAR TENDON SURVEILLANCE • UNIT 1

(8.1) Tendon, No.: Tendon End: "_-__) 0 Shop E' Field

(9.5.1) DURiNG REMOVAL OF GREASE CAP

'WaterDetected:, rl Yes INo Quantity: • Sample Taken: I- Yes C] No I' N/A

Moisture Description: Dl Observable Moisture E-]Significant Moiature {•NotApplicable

Comments:

---------- ..------.-----......-----.- ........................ ........

(9.6.1) INSIDE GREASE CAP

Water. Detected: El Yes j9 No Quantity: Z SampleTaken: [I Yes Q No ýMNtA
Moisture Description: [] Observable Moisture El Significant Molsture .Not Applicable

Comments:

(9,71i)AROUND TENDON ANCHORAGE COMPONENTS

.Water Detected: El Yes &J410 Quantity: g Sample:Taken: [j Yes -l No . NIA
Moisture Desciiption: El ObservableMoisuture Sn toure J..NotApplicable

Comments:

------- ----------- - --- -------- ------------------------------------------------- ...
(9.9.1) DURING DETENSIONING J4

Water Detected: ElYes El No Quantity:, Sample Taken: E] Yes E] No El N/A

Moisture Description: Observable Moisture El Significant Moisture El Not Applicable

Comments:
- , .? .. ....- -- . -. ........... / " .. ' •i•t' • ".". ... .. . .... ...... .....--... . .. ...---.... ...... ;.;.... ... ...... .... .. ;....•.;..;....;......

01(,f.1) NOTIFI'CATION
Exelon NotifieU: El Yes. El'No Individual Name: Date:

SAMPLE IDENTIFICATION AND STORAhGE 0'/

(122) Samples adequately.identifled:' El Yes E] No

(12.3) Samples stored at:

SQC-Signofif: Level: Date:- /Z-75Z_`-Z0k

QC Reviewed;: ,1 A Level:, Date:, _____ _- _
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PS.C PROCEDURE SQ 6.1
INSPECT FOR WATER

DataSheet s6.
Jly 31, 2009

Page I of11
Revision 0

I

Project: TMi 35rHYEAR TENDON SURVEILLANCE 8tJNIT 1

'(8.1) Tendon No.: 1L/19 Tendon End: I Q Shop tSL'Field
------...------......... .................. ...................................-

(9,5.1) DURING REMOVAL.OFGREASE CAP,

Water Detected: C1 Yes 'Fro. Quantity: , Sample Taken: E] Yes C] No ,iIA

Moisture'Description:. ClbObservable Moisture El Signilicant.Moisturem ,'Mort Applicable

Comments: 4144Q
.................. .......... I....... ....................

(9.6.1) INSIDE GREASE CAP

Water Detected: El Yes -,,Zf1o Quantity: , SamplelTaken: LI]Yes, 0.No ffN/A

Moisture: Desciption: -].ObserViable Moisture .E Significant Moisture O1Rlot Applicable

.Cormments: /A

.................. . ....... . .......... ......

(9. 7 1) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected: El Yes ;@Vfo Quantity: , Sample Taken: El Yes El No SiA
MoistureDescription: 0 Observable Moisu're 0 Significant Moisture (1•J6FApplicable

Comments: AJ4A .

-----------.--..-.-.-.--- . .......... .........................

(9.9. 1) DURING DETENSl0NING

Water Detected: C] Yes []-No Quantity: Sarnampe-Taken:q C]Yes Cl No (j NfA

Moi'siure Description: ElObservable Moisture E l-Significant Moisture Not Applicable

Comments:

........... e................................ ........----................ .............

(11.1) NOTIFICATION All

Exelon Notified: E] Yes (. No Individual Name Date:
............................................ W

SAMPLE IDENTIFICATION AND STORAGE A

(122) Samples adequately identified: E] Yes ElNo

(12.3) Samples stored at:

PC Signoff: W Lvl Date:_

QC Reviewed: Level: Date.IrI~t.

Attchment8. Page1vion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I

Station: -71 3 Unit: Date: .. 2-25 - Z C 0(D Report No:

WO No(s) I ,' 2/3 ,4"O-7  Tendon Anchorage No° .i'.1'c Tendon End: 0 Shop -- Field

Locationý Q nnGallery, Buttress: Elevation: Al,14L Bearing Plate 1,0.

Bearing Plate I.0. Anchor Head I.D. Bj Bushin9 ID. 0O:27
Exam Type: [] DV 'IVT-1 Type Of Exam: f Direct [Remote
[ As Found Exam " As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) Visual Aids: .loe,,v
M&tE "U'sed: 5•_}f/•.a•L't •Test Card UTC or Serial No. iV Cal. Due Date , "-

Illumination UsedFI / ,44- Illumination Verified: Date:/6.ZZS6z jc Timeý C Zyo
Special / Specific Instruc'ions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

Resulits Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding I Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F, Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N, Surface Discontinuities, Deflections

Supplemental Information : ZYes L-]No E] Sketch [RPhoto [-Video C] Other (Describe).
Results: Acceptable OYes [-]No

EXAMINER/EVALUATOR ,/ --
(Print & Sign)W. A -,, (. .- _ LEVEL 3 DATE /0- V
STATIONIADMIN REVIEW ,-,A\
(Print & Sign) .. ... . . D A TE.... ..

This section to be completed only if ExaminerlEvaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable Fl Yes L] No
Additional Actions:
(Action Recuest. Work Order, Issue Reoort. etc. initiated for Corrective Action)

i -

LEVEL III or RI REVIEW (as applicable) DATE:
----------

ANII REVIEW (as apphicab!e) DATE //-1-/P
fJ v

- -P ag( - of I

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Paqe I of I
I

Station: .• 1 Unit: Date; ] -..2 - l/1 I Report No: .,'/ [

WO No(s).: Tendon Anchorage No.: - Tendon End: [] Shop .n. ield

Location: Tunnel, Galle Buttress: Elevation: Bearing Plate ID.:
Bearing Plate IOD. !./- Anchor Head LID. 97's- /-KBushin I.D. 9 .D.
Exam Type: I DV ET-1 Type Of Exam: );•Direct E-Remote
ffA• s Found Exam 13 As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s)/,,T Visual Aids: 4/y tae _
M&TE Used:pt,-l (?4k W - - R est Card UTC or Serial No. <A- Cal. Due Date: .,7•
Illumination Used , •, k )JA4. Illumination Verified: Date:/,-z4-/O Time: Zw 4-1.
Special ! Specific Instructioits'. .:.

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

FI LA V cýF 0-n W~v~t beALk~

Results Legend.
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
0. Broken Wires Ký Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quanti!y) N. Surface Discontinuities, Deflections

Supplemental Information: es []No ErSketch 'R:oto []Video [] Other (Describe):
FResults: Acceptable 'JUYes E]No

EXAMINER/EVAILUATOR LVLDT
.Print & Sign) LEVEL Z7j DATE,
STATION/ADMIN REVIEW £7 o . DT
(Print & Sign) GY. v DATE0

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable [] Yes 13 No
Additional Actions:
(Action Reauest. Work Order Issue Reoort. etc. initiated for Corrective Actioni

LEVEL III or RI REVIEW (as apph _ __abe) DATE:

ANII REVIEW (as applicable) " ____P_________ATE. _i-_ _ _-ld

'/
Page f ofLj
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: T Unit: , Date:../ -.2S- 2o• Report No:
System.1 - v Componentz 0. V,1[9 WO NoV-i (,W

Location: Building: ,,. Elev.: ,l .. Col.: v/-" Row: alp Azimuth/Radius:
Exam Type: El DV E-GV MVT-1C LI-VT-3C Type Of Exam: CKDirect E]Remote Matl. Type: ',AxM4ý-.
Design Drawing(s) 7-M12 I - 0•A'.t Visual Aids: Alea,,..

Surface: ID •.Dý) Surface / Components Coated: E] YES 2 NO
M&TE Used: ge;?Test Card UTC or Serial No. - Cal. Due Date: A11u4
Illumination Used ,-"Ak./',q k4- Illumination Verified: Date: 1i1 -z Zd/0Time: 6 36
Special/ Specific Instructions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

Z Lve4t6 eyAUAI 7

V-iAq MVjd' A1 7 O Vi,4(,I- 1AklCA 4aOAf 5

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Ousting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines 0, Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information: E]Yes ONo E] Sketch -- Photo -]Video [] Other (Describe):

Results: Acceptable ZVes E]No _

EXAMINER/EVALUATOR I" L ED j
(Print & Sign) Wit. 4.ec Ak.7"' 9602-- LEVEL / DATE !O9-.- f
STATION/ADMIN REVIEW r- .... DATE ' iai.
(Print & Sign) .- ,. DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes El No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) .lat.A 'Z' DATE: L•LY-","'

Page __L of

Topical Report 204 Revion 0
Attachment 8.7 Page 129 of 523



ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of 1

Station., Unit: .- Date: 16 Report No: . 14

System, C0t$ir" omponent: ,4f,- Qo 4.- o6d WO No(s)-ý.: 231 so7?
Location: Building: me -t- Elev.:7,,n, .. Col.: Row: ' Azimuth/Radius."

Exam Type: [] DV• IGV Vl-10C E]VT-3C Type Of Exam: Nlirect EIRemote Mati. Tye:
Design Drawing(s) T7,.i-0o0/6 Visual Aids: ,/oA-.._
Surface: ID • Surface / Components Coated: E] YES M-NOM&TE Ursed: IDW COD -Test Card UTC or Serial No. Cal. Due Date:" ..Illumination Used •,skPj7!-" Illumination Verified: Date: lo-24-,'D Time: W:oo 4.
Special / Specific Instructifons: A /ýý

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE - .. (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

+e- &&Ae~ a4t r 01 COUAt~ V/ -weý Le4

A. Fr~ 4&.ei ccn&~
,4" .ojo( lt,

Results Legend:
Ni - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R, Other (Explain)
Supplemental Information : E•es [L]No E] Sketch ;Photo -]Video E] Other (Describe):

Results: Acceptable S)Ies E-No

EXAMINER EVALUATOR LEEAE1-1-
(print &Sign) IL*C. ',J- LEVEL D E i .
STATION/ADOIN REVIEW
(PnintS& Sign) 8,~ 'V~ .. ~' DATE ýOýk~I9k6X

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable E] Yes El No
Additional Actions:
(Action Request, WorN Order, Issue Report. etc initiated for Corrective Action)

LEVEL II or RE REVIEW (as applicable) DATE:

ANII REVIEW tas aonlicable' DATE: /-"-/o
ANII REVIEW (as applicable)

/7"
Page j ofL
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

RB Tendon Surveillance

COMMENT: - , _L 64. 1•, 2- S

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR P-E-te/0-25-26M
COGNIZANT MECH/STRUCT ENGINEE ate •- 7 hpc
REVIEWED BY

INSPECTION PERIODI3(.

0o

-'CD

CD)
OD 0

-C)

01
Cn

Tendon # \/-• I It
END: FIELD (1 piece washer)

SHOP I7 (2 piece washer)

V r4eý -

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

7A5 F,, U w :7 2nr ,1-ýO V

RB Tendon Surveillance

COMMENT: 5k ;• V s+ , -
(Lill ,)

cvVIc,\ ;~
Arý&Lc WIP-4-L

JA-C.-kve- wl'rv-ý -

INSPECTED BY
CONTRACTOR FOREMAN Date_
VERIIFIED BY
COGNIZANT QV INSPECTOR 19/6-A1 -J&

COGNIZANT MECH/STRUCT ENGINEE e 2•-tO
REVIEWED BY

0i INSPECTION PERIOD__ _'
w-0o

CD
-~0
0

o (D
N) 0

-~0

Tendon#
END: FIELD_ _)C_(1 piece washer)

SHOP (2 piece washer)

72



PSC PROCEDURESQ 12.0.
REPLACE GREASE CAP! , , Data Sheet.412.0'

•" Juljy31, 2009
Page- oft

Project: TMI 3 5 r YEAR TENDON SURVEILLANCE

Tendon No.: J j.. Tendon End: 5d IJ Shiop 5 Field

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED:

GREASE CAPSURFACE PROPERLY PREPARED:

GASKET MATING'SURFACEPROPERLY PREPARED:

STUD/BOLT HOLES PROPERLY PREPARED:

FOREIGN MATERIAL EXCLUSION CONTROLLED:

aYES-

(&YES

19 YES

KYES

C9YES

ENO

El- NO
ENO

L0NO

E NOQ

COMMENTSAVIo

A

--- --- -- .. ..... ... ........ .......... ................... i................. .... ....

OC Reviewed: Level: Date: R

25 SQ 12.0 TM.09 IS!doc
Topical Report 204 Revion 0
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4'

PSC PROCEDURE SQ 12.0
REPOLACPE dR5ASE CAP

Data Shoot 12f0
July•31. 2000

Pagei f 1i
Revislon 0

Project: TMI 3 5TH YEAR TENDON SURVEILLANCE

Tendon No.: __ _1 ___Tendon End: 0,Shop Wied

ANCHORAGE INSPECTION CRITERIA

BEARING-PLATESURFACE PROPERLY PREPARED:

GREASE CAP SURFACE PROPERLY PREPARED:

GASKET MATING SURFACE PROPERLY PREPARED:

STUD/BOLT HOLES PROPERLY PREPARED:

FOREIGN MATERIAL EXCLUSION CONTROLLED:.

WYES

n-ES,

taYES

E~YES

ENO

JNO

0ONO

0 JNo

0 NO,

COMMENTS A1

.......~.... ..... . •.o..".".' ................ .... ...... ....... .. '............. .................................. .o ,° " " '.O - .....

CREW FOREMANSIGNOFF ______________________ Date: ____

0C Reviewed: ___ Level: Date-

25 SQ12.0 TM.09,ISIdoc
Topical Report 204 Revion 0
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Project: TMI 3 5 YEAR TENDON SURVEILLANCE Tendon No:: V- I (tl-

GREASE REPLACEMENT C0SINOFFS

(8;4) Grease Used 0 NEWý L]OLD- TESTDATE: [I ACCEPTABLE 0I APPROVAL LETTER
8.0 PREREQUISITES DATED-,
(8.6) Total Grease Loss from Data Sheet 8.0 for tendon~end:

(8.6) Total Grease Loss from Data Sheet 6.0 for /e•' tendon end: i gal._____'_

(8.7) Estimatled grease loosses from leaks for , / , . tendon end: 0 gal. , it

(8.8) Estimated grease losses'from leaks for w tendon end: Q gal.

(8.9) TOTAL Tendon Grease Loss: 3 gal.

'13.0 PORN -AND 14AND PUMPING - FIRST END
(13.6) Ambient Temp.: 61, OF , ThermometerID:, • •.Z RecalDate:

(1317)GreaseTemp.: ) 0F Thermometer ID: temp: O Recal Date:

(13.9)ý 1ý GreaseHeight(a) In,• . (13.1 2) fjA rease Height (b0) _ /,_ n..:

(13.14) Total amount of Gieaseadded: 4" 45' gal. (a -b) x 1.77 Into the end; I

.16) Quantity of Waste Grease•: gal. (1316) %Poured 0 Hand Pumped

13.17) Total Grease Rollacod lhis end: gal.,

13.0HAND PUMPING - SECOND END
(13.6) Ambient Temp.: 'F Thermometer ID: Recal Date:_

(i3.7) Grease Temp.: OF Ther Ometer ID: . cal Date::

(13.9) lInt Grease Height (a) in;, 21) EIna Grease Height (b) In.___

(13.14) T0la amountofGrease added: .gal. (a.- b)x 1.77 into the ehd

(.13.16) Quantitygof. (1, !) LI Poured fj Hand Pumped

otig[Grease ke1aedthis end: gl•[S................ .... . .I......g..... .. ... ... . ..... Z "/ '....

14.0 CALCULATION OF IPRESSURE PUMPING
(14.1),Totaol Tndio,,Grsb Replaced:' (1 ,5 ga. (13-17 + 11174?
(14.2) Net Tendon. DuctGrease Volume: ,• •) gal. Referto SO I??- GP4SE0sa vo0y$ W Me Tend Mel 0. K, Vomoi

Total Tendon Repa4d (14.1) TotalTendon Loss (891).
(14.3) Peicent eifference-_:ý 7 x1O0- .... % Nifference

Net Tendont Dudt GrieaeVolume (14.2) MM U
(14.4) Grease. Leaks: 1 -Yes ANo
(14.5) ReflillAccept Iable: P.Yes,(losstpan to') C No (greatet than, 10)

I

Alnde-
If No - Customer Notified NCR No.:

(14A6) Comments'.

.ý. I . a"

( Reviewed: Level.: . Date: /

I
26 SQ 12..1 TM.09iSI~doc
Topical Report 204 Revion 0
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PS R PROCEDURE SQO6.0
,IR GREASE CAP REMOVAL

July31. 2009
Page1 of I
Revision 0

Project: TMI 36•" YEAR TENDON SURVEILLANCE gfUNIT I

(7.2) TendonfNo.: Tendon End: _.hop r- Fleld

Grease.Cap Removal
I

(7.5)Date RemovalStarted: ,/o -/9 -'/0 .C. S.gn.ff

(7.6e) Dry pceUsed on Grease Cap and/or Anchorage Q Yes [m;o

(7.7) Temp. of Concee:- $4 0F Thermometer No.: .i7:-f) Re-Cal Date: "

Ambient Temp.: T", 0F Thermometer No.: Re-,Cal Date: 2 i./O'/ .

(8.4) Anchbrhead tD. EX rI (AJ S., AnchorheadVedficallon: R;lbatch I No.-Match ___,/O______

... . .......................... ......... ... . . ..................................................... ........................ .......

(8.5) GreasewCoaling /

Grease, Cap - Complete Partial Uncoated

Buttonheads- Complete Partial Uncoated _ %

Anchorhead - Complete • Partial Uncoated OW

Shlms.; Complete / Partial _Uncoated _

Bearing Plate - Complete Partlal Uncoated _ %___,___
' Libited witthinthle lnsldedl aneter of the grease cap :

.6) Unusual Conditions:

..... ... •.. . . .. • • .•-.-.... .......- = ,. ... . . ,o -; ° - -. • , ,o .o . ...~ ,- o.. .o - .oo-.. o... .. ... ..... . . .. - .,

(8;7) Grease Color'Match: Jes [I No Grease Color:

Commentsý: AID, a.

(8.8).Quantily of Samples __ Quart Sampleosldenlifled per Step 8.8.1? Efs [],Nop
Location of o B. ..... [] Cap LI D.ct

..... .... ........ .... ... .... .... ... .... .... ... . .... .... ... .... .... .... .... .... .... ....

(8.9). Oty., of Grease lost during removal-or cap: 0 gal. y
(8.9.1) Gr'ease fromcap tohbe reUsed? [L Yes:.:a -No Q1y. ofGrease removed from'cap: . -.• gal. ,

(9.6) Qty. tof Grease removed from anchorage:. / gal,.
.(917) Damage during ca .p re.moval or anchorage clean~ng?. 0_Yes ý89o' Describe: ',tjoio

(10.3) Method ofTendon Protection: A'141/ .- k WjA AJwl. k! •xkl- all /0 i_-to

(10.4) AmoUnl of Grease Loss from Tendon duct: gal., l,
.. .. . . .- - - - - .. .. . . . . . . ..-. . o , .•....... ... .o.o .. o•.. o.... .. ... o . ........ . . .......... ,..o.o: .. . .. • . o .. o-

(10.5) Total quanliy of lost grease (below):
(88 ( + + () + (10.4) TOTAL

(11.1.2) Document TOTAL grease lost on Dale Sheet 12.1, IREASE REPLACEMENT., ;Eyes 0 No t}iofqi

'? Reviewd: Level: Date:' iv -. e., ,(

15 SQ:6.0 TM.09 1S3.doc
Topical Report 204 Revion 0
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Project: TMI 35T"YEAR TENDON SURVEILLANCE s N!T1

(7.2) Tendon No.:. Tendon End.: _3_ _________ _Shop, R+-ield

Grease Cap Removal_

(1.8)06te.Removal Started: /.C. sl. no..
(7l6)Dry- Ice Used on OGease Cap and/or Anchorage 0 Yes t,1o

(7.7) Temp. of Con lete:- a, ThermometerNo.: .Re-Cal Dat•:c -./I
Ambient Temp.: :ý£ -F Thermometer No.: Pk- bA ReCal ,Date: krz-L

(8.4)Artchorheadl.D.: R - aY Anchorhead Verification MIatch E]No-Match P-I-ID

(845) Grease Coating
Grease Cap- Complete Partial Uncoated %
Buttonheads.- Complete • Palrtal • _ Uncoated ._ _

.Anchorhead - Complete V/ Partial Unicoated __%_ _

Shims-. Complete ,/ Partial Uncoated %_ _

gearing Plate- _ Complete 1 Partial Undoated P/0 > ,jo)f-i
ov. Limited within'the Inside diameo tegrase cap. .

Unusual onditions:

(8.7) Grease Color Mwatch: $•Yes No Grease Color:
Commrents:- A pe,'V1

(8.8). Quantity of Samples 52 Quart Samples identifed per Step 8&8.1M g es 0 No
Location of C] A.H. 01 B.P. 11hims ..- Cqp -]0 Duct ipj•O

(8.9)9 Qt.of Grease lost'during removal of cap: gl
(8.9.1) Grease from cap tobe ieused? Kies O No Q!y. of Grease removed from capt 5.o.'al . (0

(96 ty. ofGre~ase removed from anchorage: ( gat.
(9.7) Damage during cap removal or anchorage cleaning? C0 Yes ;ENo Describe:

(10.3) Method of Tendon Protection:. _T1l,71 In 61,2 (Vik- AA-'&eit k~s -7
(1'O.4) Amount of Grease.Loss from Tendon duct:. gal. :,

(10.5): Toal quantity of0os! grease (below):.
y(8.8) ý + (8;9) Q '(8.91)A ÷...i{9.)__.Q-+(10.4), .. . .. TOTAL ,

( i.1 .;2) DocumentTOTAL, giease lost on Data Sheet 12.1. GREASE REPLACEME , NT. IVes 0 No /O..,

.Revewed. Level: Date: , go

;"}AS 0-• 1. . .:

Topical Repo~r 2U4evion 0
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PSC PROCEDURE SQ6i.1
I.NsPEC1FidOR WATER

OatasSheet 6.1
July31, 2009

Page1 o10
Revision 0

I

Project: TMI 3 5 !H'YEAR TENDON SURVEILLANCE CIJNIT i

(8.1) Tendon No.: . Z_3J _ Tendon End: -____ Shop E- Field

(9.5.1) DURING REMOVAL OF GREASE CAP

Water Detected: El Yes s-No Quantity: 0 SampleTaken: El Yes C) No El N/A

Moisture Description: EI- Observable Moisture El Significant Moisture G-.ot Applicable

.Comments: A/OLR

(9.6.1) INSIDE GREASE CAP

Water Detected: El Yes 5"tNo Quantity: O Sample Taken:] E] Yes .- No •N/A

Moisture:Desdription: El Observable Moisture El Significant.Moisture j;]r 0 t Applicable

'Comments: #Aip,.

(9.7.1) AROUND TENDON ANCHORAGE COMPONENTS

Water.Detected: E]Yes •"•o Quantity: 0 SampleiTaken: L] Yes Ql No, QN/A

Moisture Description: [I Observable Moisture ElSignificant Moisture 0motApplicable a

Cbmments:' - p,2

(9.9.1).DURING DETENSIONING 1/

Water Detected: E Yes, E] No Quantity./Z/ SampleTaken: 0] Yes El No ElVN/A
Moisture Description: El Observable Moistdre / Vignificant Moisture. El NotApplicable

Comments:

(11.1) NOTIFICATION

Exelon. Notified: [E]Yes El'No Indivld ual Name: /4 Date:

SAMPLE IDENTIFICATiON ANDZSTORAGE*

(12.2) Samples'adequately identified- El Yes E] No

(12.3) Samples stored at:

QC Signioff; Level:. Date: 1019,10

aC Reviewed: . _ __ _ Level:, Date: __________

pca po2 "evion0
Attachment 8.7 Page 138 of 523
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Project. TMI. 3 5 1H YEAR TENDON SURVEILLANCE UNIT, 1

(8.1) Tendon No.: q•fjj/_ __ Tendon End: _ rShop e1d

.(9.51) DURING REMOVAL, OF GREASE CAP

Water Detected: "]'Yes iio Quantity: .9 Sample Taken: [- Yes E1 No -,VIA

Moisture Description: E" Observable Moisture El Significant Moisture t-Nqt Applicable

Comments: /N/ ..

(9;6.1) INSIDE GREASE CAP

Water Detected: r Yes E1mob Quantity: 0 Sample.Taken:. ElYes. E-No IjNIA

Moisture.Description' r' Observable Moisture E Significant Moisture MWt Applicable

Comments :

(9. 7. 1) AROUND TENDON ANCHORAGE COMPONENTS

,Water Detected: El Yes, ENo Quantity: , Sample Taken: E] Yes EI No 12NIA

Moisture Description: [E Observable Moisture E] Significant Moisture iýt Applicable
Comments: ,AJan,-(

(099.1) DURING DETENSIONING Ai

Water Detected: E-lYes El No .. . SampleTaken:ý r Yes E No El N/A

Moisture Description: E] Observable Moi'ture Significant Moisture El Not App!icable;

Commen ts: u
(11.1) NOTIFICATION................. .. .. ......................... . ...... ..... .......... ..........

Exelon Notified: 0 Yes El No Individual Na e- Date:

SAMPLE-iDENTIFICATION AND STORAGE

.(12.2) Samples adequatety~identified: El Yes El No

(12.3) Samples storedat:

QC.Sinoff Level.: Date:...

0C Reviewed:' . "Xc, - Level:. 11 Date: _________,,

T00.
MIR 2e e evion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NOE Report

Page 1 of I

Statiom,--7. Unit: Date: -1-z Report No: /~,'/'A

WO No(s), TP, :Z,•3q S36) 9 Tendon Anchorage No, I V-1 31 Tendon End: ?Sr~hop E- Field

Location: L Gallery, Buttress: Elevation: '$-b'-•" Bearing Plate I D

Bearing Plate I.D.LA,&,bjA, 4 , Anchor Head I.D.Ex I vi) Bushing I.D. loj"f
Exam Type: El DV &VT-1 Type Of Exam: 'Direct E]Remote
,.-'As Found Exam • As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) -'rt ,:--ooj& Visual Aids: ,,o,1eQF
M&TE Used:,5 -e/ Up .jz. 4ni -• Test Card UTC or Serial No. ,.L Cal. Due Date: -
Illumination Used F=jji I:t .,14 Illumination Verified: Date: /o-ity-i 0  Time:./2:jo p41.
Special / Specific Instructio s: .. 4<..A-.....__

Component'/ Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location Of All

Missing, Protruding, Unseated Wires)

I coag40,t/Vo

Results Legend.
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G, Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information : Cres L-No EI Sketch .,l hoto E[Video El Other (Describe):
Results: Acceptable P"¶•es [-]No

EXAMINER/EVALUATOR 2,td -4L-D-
(Print & Sign)/641k LEVEL DATE DA
STATION/ADMtN REVIEW V,,_,, _______,, _____DATE,,
(Print & Sign) DAT.. . .go 't

This section to be completed only if ExaminerlEvaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes El No
Additional Actions:
(Action Reauest. W04ork Order. Issue Reoort. etc initiated for Corrective Action)

i

I ;=X/1=1 III n-r Q1 rQ \IPI~AI i k rlATIZ.
t.~.. as .... y. II. 41 1~ 1 *L t 1bdHI.II- .r

JAAAI•&/r%..ANII REVIEW (as applicabce)
DATEý /A #-40

Page 4 of I

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of I

Station: .7•,. Unit: Date: I0 -/1 )O Report No: -4,/A

WONo(s).. f ,•/'j £O) Tendon Anchorage No.: I 3,Y Tendon End: C] Shop R-ield

Location: Tunnel, • Buttress. Elevation, .eA00. Bearing Plate D. D./oCAA
Bearing Plate I.DU.(kAp)oea oc.]+, Anchor Head ID.'Eý F Z" 7 R 7 VBushing I.D0 A114__

Exam Type: LI DV .V -1l Type Of Exam: .Trect F-]Remote
TAs Found Exam E] As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) .,1.. 10.-oO1i Visual Aids: Ajo,..
M&TE Used: 1.,, •-( •' r'F N-Test Card UTC or Serial No. '/ Cal. Due Date:,

Illumination Used - - J '- Illumination Verified: Date: Jo1?, Time:.foo ,4A,
Special / Specific Instructi.ns:'

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location O All

Missing, Protruding, Unseated Wires)

Results Legend. NI - No Indications RI - Recordable Indication 10 - Information Only
Recordable Indication Type Codes:

A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding I Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free VWater (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information :4.S-e-s EINo ... ketch -hoto OVideo 0 Other (Describe):
Results: Acceptable D•~ s [:]No

EXAMINER/EVALUATOR _____, ____,__-__LEVEL__.- DATE
1print & Sigr) C. LEVEL DATE ,
'STATIO/ADMIN REVIEW ........AE --

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable FD Yes [i No
Additional Actions:
(Action Request. Work Order. Issue Report, etc intiated for Corrective Action)

SLEVEL III or RI REVIEW (as a,,iicabtei flATFI
DATEý

ANII REVIEW (as applicab~e) 6a4t$k.4 ' /i 4% DATE. ;1 ./-1c
I

Page"J_ _L

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: Unit: Date:/.-1q-/Q Report No: A/ 6L.

System: ... .Component:(,,,,,tt ; l-,1 WO No(s).: [• S-0 r

Location: Building: Cio,#A;4.- Elev.: 1y-'-Z" Col.: A//'.- Row: ',//.._ Azimuth/Radius:Y,,

Exam Type: E] DV '-GV24VT-1O ,-. Type Of Exam:.etrect E-iRemote Mati. Type:(DA Gte;

Design Drawing(s) -roj/ L-oo "'ýfv' 11l1 Visual Aids: lVot

Surface: ID Surface / Components Coated: L YES ,EaNO
M&TE Used,,4j 9•4. 1t,A'zL'jjs i [ est Card UTC or Serial No. 4- Cal. Due Date.4 '
Illumination Used E&4, ttýk.- Illumination Verified: Date:/o-.- Time:/..jo e,
Special / Specific Instructi ns: I '___

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

(orl, 4 (k CfN6t aq9 0v-~r( 4/ 0  jA'A 6

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling I Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information :-,, es -No [] Sketch &Photo DVideo El Other (Describe):

Results: Acceptable .Yes LI-No
EXAMINER/EVALUATOR ,.J.
(Print & SignJj, !, C. &b, J44= LEVEL DATE /o0-
STATION/ADI\MN REVIEW .-- "_ _
(Print & Sign) .1 'o 't0",, ¼.. DATE lLAAb'

This section to be completed only if ExaminerlEvaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable F] Yes E] No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action) .. .....

LEVEL Ill or RE REVIEW (as appjiable) DATE:

ANII REVIEW (as applicable( .. I I24t,- DATE: /-4ý (C

16/
Page _ of _

Topical Report 204 Revion 0
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Paqe I of I

Station: -r/oT. Unit: j Date: IPP7_t/1 Report No: A•t..

System: n1", Component-. , ol. e R-0 WO No(s),:

Location: Building: Ele Col.: IV1114- Row: Azimuth/Raadius.:"7

Exam Type: 0 DV rIGV XVT-i ype Of Exam: ýirect []Remote Matl. Type: 4•4cfc-

Design Drawing(s)-rmn. .-- Dh, l Visual Aids: AV'ot-L
Surface: ID Surface / Components Coated: LI YES R7-NO
M&TE Used:54te• _ -- jj.Te Card UTC or Serial No. 41A,. Cal. Due Date: ,Wi
Illumination Used P&s .);Ak .. Illumination Verified: Date: ,v-/ I-1v Time: gl;ao
Special / Specific Instructfons: -4/4-

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1o (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) .....- Recordable Indications as applicable)

.... _ Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Ousting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids I Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : .Y1es E]No F1 Sketch DRhoto L-]Video [] Other (Describe):

Results: Acceptable ,OYes []No
EXAM INE R/EVALUATOR zu16LVL t DT
(Print & Sign)-1,• fi C(, 6J•6".. LEVEL "'L DATE Jb-, ,
STATION/AD) IN REVIEW D
(Print &Sign) • ,,t"••r ,.. ,,DATE WXl~iLt" J ...

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable LI Yes LI No
Additional Actions:
(Action Reauest, Work Order, Issue Reoort. etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as applicable) DATE: .... ...

ANII REVIEW (as applicable) DATE: 12.-)/_

Page J of )
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1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon Buttonhead Inspection

145 Fo4.J. rqe4ýy

RB Tendon Surveillance

COMMENT:

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR te1
COGNIZANT MECH/STRUCT ENG REEbate-
REVIEWED BY

INSPECTION PERIOD3,"-ye'l

(0

.,•.

co 0

"m Cý0,

Tendon# L- 13 j
END: FIELD (1 piece washer)

SHOP= (2 piece washer)

72



1301-9.1
Revision 21
Page 9 of 16ENCLOSURE 6

Data Sheet 4
Tendon ButtorThead Inspection

A -om, elv
Xcý _ý

RB Tendon Surveillance

COMMENT:

INSPECTED BY
CONTRACTOR FOREMAN Date
VERIIFIED BY
COGNIZANT QV INSPECTOR 194Dte/ -'--
COGNIZANT MECH/STRUCT N-GIEte • E10
REVIEWED BY

INSPECTION PERIOD-1•
0"

-o

~CD

"o

co 0
4,

CD'

Tendon # I/)- ."
END: FIELD (1 piece washer)

SHOP (2 piece washer)

72



Project. T

Tendon No.:

AnchoragelD.;

MI'- X YEAR TENDON SURVEILLANCE

Tendon End/Buttress No.:- .SIO /oY
"/AdaptorD:ý

EQUIPMENT MICROMETER WIRE SHIMS

Thread MIc ID Recal Date ID No., Recal Date IlD No. Recal Date

Major YL26-/ Z-
Ext.
Piltch J4 I- S4
Ext.

Minor _____L_______

Int.;
Major

Int.
Minor

-MEASUREMENTS THREAD

Thread Read. 3r Average .Constant Diameter SiWe I Dlamoeter

Int. 1 N/A N9A 7 . T
Major 2 N2 "7 N/

EtA 1 N/ A N/A
Minor 2 N/ A N/A J

Int. Go Gauge ID: N/A RecatDate: N/A Result: N/A

Pitch" No-Go Gauge NiA Recal Date: N/A Result: N/A
UID: , _ r_

II- mrxn.ial r-tiucn uiamrneer - Lveragej . Lylre UonstaqJ - jonim SizeJ
(2) External Minor Diameter = [Average] - (2X Wire Diameter] [Shim size]

DisPOSITION

I Trial I Trial2 Z Trial3 1 Triaii4 1
Adaptor Mark D Z-

Min. Minor Diameter from Adaptor Table • •V.7
Acceptable? (Yes orNo) e)

QCSignoffA

Reviewed:.
Level: Date:. ,, q-1. ,r,
Level: '7FDate: Z I7 I

19SQ 7. 1.TM.09,ISI.dioc
Topical Report'204 Revion 0
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DATA SHE
Lift-Off Force Me

Surveillance No. r-Tendon IDINL34~ Predicted Force ,(F~
Phase (Circle One). /fnd Re-Tension Ram

Date ,o-i-/q Temp: RBInieror. /J60 .. FIConcrete Surfaceý ST 0jF.

LL

ET 1 1301-9.1
asurement Revision 21

Page 1 of I

. p Tendon End (Circle One):(!R I Field

Ram Calibration Constants: A,=, ZV .V-9 k =, -6 a "

No. Effective.Wires, N-L j Shiim Stack HL./ n.

iCAUTION

Do NOT EXCEEPARAMPRESSURE:OF [(1.592x N./j1169)-k] x 1.000/A =. (0qJ.- psig

Trial

1
2
3
4
5
6
7
8.

9
10

Lift-Off
Pressure', p.ig

S7 zQ

Consecutive
Three Trial

Pressure Spread
psi

N/A
N/AC,

Consecutive
Three Trial
Pressure

Averagep
PS12

NIA
N/A

_i;7 zLO

Stressing Washer.Rotation

At Feeler Gage Insertion
At Trial 1
'At Trial 2
At Trial 3
At Trial 4
At Trial 5
At Tria 66
At Trai 7

sum

Rotation,
Turns
CW or CCW

n-
12

For Re-tension Only,,List
Nominal Thickness of
Each Shim Starting at:
Shim in Contact with

Anchorhead

A-1 n

if

)i

NIA if3tral pressurespread'> 25'.0004 kA= Jf,, Z- psi

2 Re-tension P range: P, =(Fp - k)xx 1,000/A=_ psigT<PA.c A-==[(1,394xN,/169)-;k]x,1.000/!Aj=. psig

For Re-Tension Only: Fp -. End Lift-Off Force'- 1394 x.N. /169; , < 'V Yes/No (Cirle One)

U Notes:

- 'a Recorded by Signature,

(0 CDU

4~ 0
"'0

C,

Date J:2 I- Reviewed by: Signature, Date

QV-

29



PSC PROCEDURE SQ 12.0
REPLACE GREASE CAP

Data Shooet 2.60
July31.2009:

Page lof1Revision 0:

Project: TMI 351H YEAR TENDON SURVEILLANCE

Tendon No.: V- _1. _ Tendon End: ______ ___ op E] Field

ANCHORAGE INSPECTION CRITE-RA

BEARING, PLATE SURFACE PROPERLY PREPARED:

GREASE CAP, SURFACE PROPERLY PREPARED:

GASKET MATING SURFACE PROPERLY PREPARED:

STUD/BOLT HOLES PROPERLY PREPARED;

FOREIGN MATERIAL EXCLUSION CONTROLLED:

;EPES

N-YES

OYEtS

RYIHS

P-•E S

ONO

0-NO
0. NO
[ NO

El NO

(

COMMENTS

.. ... .. .... ............. .... ........... .... .... ...... ....

Topical Report 204 Revion 0
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Project: TMI 3 5 TH YEAR TENDON SURVEILLANCE

Tendon No.: It 13 Tendon End: Oda M Shop E1Field

ANCHORAGE INSPECTION CRITERIA,

BEARING PLATE SURFACE PROPERLY PREPARED; LE4 NO

GREASE CAPSURFACE PROPERLY PREPARED:, '"YES C] NO

GASKET MATING SURFACE PROPERLY PREPARED: '3-ES ONO

,STUD/BOLT HOLES PROPERLY PREPARED: &'YES LI NO

FOREIGN MATERIAL EXCLUSION CONTROLLED: W<ES [j NO

. ... . • .............. .•.• - ....... •...... .o -.-....... -.. .. = .... ..... , ....... . .............. .•.................. ..... .. .... ....... , .. ,t..... ..........

COMMENTS

.. ... ....- .. .... ... ....... .. ....... ....... ... ..... ......... ... ........... ........ ".... • 0

'CREW FOREMANWSIGNOFF Date: &

QC Reviewedo:Level: Date;

25 S,912.0 TM.09". ,doc
Topical Report 204 Revion 0
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Project: TMI 3 5e YEAR TENDON SURVEILLANCE Tendon No.' V

GREASE: REPLACEMENT 0C S3GNOFFS

(8.4) Grease Used O NEW [] OLD- -TEST DATE: [I ACCEPTABLE [I APPROVAL LETTER
8.0 PREREQUISITES DATED:,
(8,5) Total Grease Loss from Data Sheet 0.0 for a tendon end: gal.

(8.6) Total Grease Loss from Data Sheet 6.0 for lendon end: gel e
(8.0) Estimatedgrease losses from leaks for tendonend: 0 gal. _________

(8.8) Estimated grease losses from leaks for tendon end: 0 gal.,

(8.9) TOTAL Tendon Grease Loss: D
.. . . .. . . .. . ...._ ' 'i7" -'' "" "- .L """ .. .. .. . .. .. ...." .• L 'i% _' "....... .... " "" . .................... ........ ..... " -..... '.. . . .......... ........

130 POURING ANDHAND PUMPING - FIRST END
(13.6) Ambient Temp.:, O5.JF Thermometer ID: P/i Recal Date:.

(13.7) Grease Temp.: 2??) .F Thermometer ID: Pj RecalDate:;

(13.9) lttal Grease Height (a) in. (13.12) Ekina Grease Height (b) 27 in:

(13.14) Total am6untllfGrease•added: '(5gal Ca-b) xl.77 Into the end

16),QuantityofWaste Grease: ) gaL. (13.15) 5 Poured E Hand Pumped

f 17) Total Grease Rlacod this end," % d•5 gal... .. .............. ........................... ------- ..... ...... ........... ...... .. ..
13.0 HAND PUMPING - SECOND END
(13.6) Ambient Temp.: :F Thermometer ID: Recal Date-s: -

(13.7Grease Temp:; F ThermomeDer /:

(13.9) Init Grease Height !(a) In. . ) Fn Grease Height (b) ino.

(13. 14) Total amountof Grease added: A (a- b) 0.77 Into the end

(13.16) Quantityoj~s oease: , . gal. (13.15) [1 Poured E] Hand Pumped,

J1.3 otal G ReaseB e0his end:

14:0 CALCULATION OF PRESSURE PUMPING
(14A1)'To!al Tendon Grease Replaced: g g
(14.2) NetTendon Duct Grease Volume: 131. 61- g
(14.3) Percent Difference: T0!al Tendon Replaced (14.1). To

Net Tendon Oubt Grease

(14A4) Grease Leaks; E- -Yes • No

(1,4.5) Refill Acceptable: 0 Yes (0hss h oy) t- C No (9n

ao................................. ..........

at. (13.17*13. 17)

tal Tendon Los (8.9)
'/otme (4.2 x 10 ~% Difference

er Notified NCR No.,: blIf No - Custom
(14.6) Comments:

Reviewed: t~Level: Date: 107z?~ b

2S SQ i21' TM2 91IS1.doc
Topical Report 204 Revion 0
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Exova
194 Inimofalorale Boduvard

USA

Test Certificate

T:+1 (60)221.038
lF: 1,(630) 22W1.0796

WWW.cOeXOYO.COM

0xj
Precision Surveillance Corp
3468 Watling Road
East Chicago, IN
4631a2

REF No
Page
Ord No
Date Tested
Date Printed
Date Received

T 020357
1 off1
1096
11•118110

11115/110

:Issue 1

Attn: Gerrald Bussone

Item - TENSILE TESTING OF Six 1W4" DIAMETER TYPE BA WIRE

Specification - ASTM-A370-09A,& A421IA 421M-06

D~imensions
[ in]

Area',
[in2 ]

GL
[in]

O.20%YS I UTS
fpsl] I jsTi

%El WNA Comments

001:Parent, 0.2500 0.0491 10.006 212900$Y 247300, 4.5 47.0 V118 Shop/Top:l.

002,:Parent 0.2500 0.0491 10,00 207000 246200Y 5,9 47.7 V118 Shop/Top'#2.

0.03:Parent 0,2500 0.0,491 10.00 2*0850` 246600 5.4 48.7 V1,18 Shop/Top 93

004:'Parent 0.2500 0.0491. 10.00 236200 267000-a 5,1 446 H46-39 Shop/Butt6 #1

005 :Parent 0.2500 0.,0491 10..00 238600 .269900 5.6 47.0 H46-39 Shop/Butt6 #2

•0O6:Parent 0.2500 0.0491 10.00 233200 ,d 267400 4.6 43.4 H46-39 Shop/BUtt693'

Sl o ificatiognH einlite ru 199750 23s50in0e

Speiification MaxhiEU

Elongation determined dfter fracture unless otherwise indicated.

Certificate" Comments

The preceding t'est~inq was performed. in accordance With ExbVa ArhniCas;
Materials Dui~wsion QA Manual Issue 2. 2/1/2010.

Mark K Goodyear
Test Engineer
For.and n'nbehalf of
Exova Inc.

The lewdna~ 01f al"e, OckIioWS We kaudulmln slalwtees oree toic may to purefebed os a eidoy 4snde r eiol few.,-~
Thi we~tcale oirocd nol be teleed666d efe"ber tha hnA fu rrcr v O" e hewotterrepprrovl of Exeva. 194 tOfOu~flcbfe ervd GWAOfI Hgg0rb.A. d18
Thes reof etreoeyI~elre ) tested a sampled by t. cfeI eie ess eWhef#Aso bheotid.

InS~ hoerml beepr "crreled to seýýE -c ten d~ revre aeres cc ecerbed h fein brfq document cebtd Pceedwe:
bireta reode sfmala emeasuremmel uruorlatity (oreAW ppre~eiae) seefrble uponrt equez :

A MIRI Ievion 0

ASM li ttac men 8.7 age 151 of 523
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1301-9.1
Revision 22
Page 5 of 5ENCLOSURE 4

Data Sheet 2
Tendon Wire Test Results

INSPECTION PERIOD 2(31. •e, aw

TENDON WIRE (1)

SAMPLE NO.
DOME

LOCATION (2)

FROM END OF
WIRE

YIELD (3)

STRESS (ksi)
ULTIMATE

STRESS (ksi)
PERCENT (4)

ELONGATION

COMMENTS
(IDENTIFY MOST

CORRODED SECTION)

1.

2.

3.

VERTICAL

1.

2.

3.

HOOP

1.

2.

3.

3

2.

3

1 ,o3- 10

C>

ASS,

Laboratory Technician

Hts

S14

NOTES:
Prepared By: Date

(1) See Section 7 of this enclosure.

-0)

CD~
- V

w 0

N.)
C:

N.)0

K,)

(2)

(3)
(4)

End starts from end of zero length as indicated on Data Sheet 1 of
this enclosure.
Yield stress is defined per ASTM A421.
At Ultimate Tensile Strength.

Laboratory Supervisor 1FxC V (
Verified By: Date

Cognizant Mech/Struct Engineer
Approved By: Date Ilk] t_ I

62



DATA SHEET 9
Tendon Anchorage Area Moisture/Free Water Inspection

1301-9.1
Revision 21
Page 1 of 1

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Inspection Period 3• " A -
Tendon MoistureNVater

No. Location (Yes or No)

g__ "-3 BT 5 Y Avo
HY4- S1 T 1" 41C

.'r'of f 1

V-l~ 13 'POO A/

0_-11 q 00t ,•, Af

'oi?,h. 24

Description of Free Moisture/Water-Quantity, Location
7A,

411-

A 4

Date insp.

0-Z O-jO

10-LO-1a

I1,-Z9 -/o

Uo-) -Jo

Inspect. By
, (initials)
d.1 ,

wzee

Alo

we£'--

Peg-#

-7-(2.

NOTE: Location:
Hoop Tendons:

Vertical Tendons:
Dome Tendons:

1 to 6 - Buttress number at
end of tendon

T or B - Top or Bottom
1 to 6 - Number of buttress nearest

to end of tendon

Cognizant QV Insp
Verification By: Date: /0 -2 7-/

Cognizant Mec ineer
Review By: 4-4 Date E 1

CD,

00 0

C),

-. CD

0 =1

ý;C-

40



1301-9.1
Revision 21

ENCLOSURE 6 Page 7 of 16

Data Sheet 2
Anchorage Assembly Surveillance Inspection

Vertical Tendons

3•5 Yir, ASINSPECTION PERIOD

TENDON END
STRESSING WASHER

BUTTONHEADS & NUT SHIMS BEARING PLATE

INSP. BY VERIF. BY
DATE CONTR. COGNIZANT
INSP. COMMENTS FOREMAN OV INSP.

NO. OF
MISSING,
BROKEN,
ANDIOR

DAMAGED
WIRES

4
I.D. Location Coi'.
1 2 3

CORR. *SKETCHED CORR. CRACKSAKETCHED
5 7 8 9 10

CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED
11 12 13 14 15 16 17 18 19 20

4Vq-JlD-;::

iT1--

A/b 0
PQL 0

&-o 3

NO
aLc e

A_; _ __

/A)O

A/0

-JA

1ýo

A/-0
14/

A •o

Yo •Yes 0

AQO

412V
Ye S

yes
res

A12

-AO

Vo

k)0

All)

A-10

4vc,19Do

A'V0

/VO

A10

MCi)

430

A10

,go
AII)

_• 0

.A] 0

AIV /*-AL-,0/A/'00f

N/O

M/O /0-jgv0 joZ

//?

Ves
.- LA Y

56.

6._

•> -
0 LEGEND

3 9 GENERAL

7'0 Y=YES
*:- N=NO

C•o

o~ a

0

TENDON END-LOCATION

IDENTIFY TENDON END (SHOP OR FIELD) AND TOP (T) OR BOTTOM (B) OF TENDON

70



1301-9.1
Revision 21
Page 8 of 16ENCLOSURE 6

Data Sheet 3
Anchorage Assembly Surveillance Inspection

Hoop Tendons

INSPECTION PERIOD

STRESSING WASHER
& NUT

INSP. BY VERIF. BY
DATE CONTR. COGNIZANT
INSP. COMMENTS FOREMAN QV INSP.TENDON END BUTTONHEADS SHIMS BEARING PLATE

I.D. Location Corr.
1 2 3

6- 5
3.

4. ____

AND'

1V0

NO. OF
MISSING,
BROKEN,
AND/OR

DAMAGED
WIRES

4

0 A10
A10

Wo

)V(>

yes &CQ
Yt~ -A10
Ye 'eý

CORR. *SKETCHED CORR. CRACKS*KETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

m)'c 0 eN

AýLQ YC

-9& A10

Alý/"

Al ~ he& X/( 'Ž
V D 1 1

Al 0 4/0 'A/0 v0 A

AI r-> V 1

5. -____ _______

LEGEND

=r GENERAL

-v Y=YES
o0 N=NO

:.4

to3
CD,

ID.
(3n

TENDON END-LOCATION

IDENTIFY TENDON END (SHOP OR FIELD) AND NUMBER OF BUTTRESS (I TO 6) AT TENDON END

71



1301-9.1
Revision 21
Page 11 of 16ENCLOSURE 6

Data Sheet 6
Tendon Anchorage Area Concrete Crack Inspection

Vertical Tendons
.35 tu~a7" 4t:;

Inspection Period

Tendon
No.

2.Y V-14

3.___

4. 1- M

5.

6.

7.

"• - 7--L- ! ! d-

Location

r

2L

Remarks about Cracking Pattern

A/,,ge_
AQ At e--

A/0 A-1e

Cracks with width >0.01"
Location(A) Width (IN.)(B)

14,•4 A11L4, ý,A

r4IIA

A4/4f A4

Date
Inso,

c-I9 -(o

tO-Z(=-t

Insp. By
Contr.

Foreman

AloAo2
A/C

Verify. By
Cognizant
QV Insp.

0O 1

UD

So

C-DC

CDo
'0

00 0

C)
CD ;0

,:A CD.

0CF 0

0 :

NC

NOTE: (A) Location:
Identify Tendon End (Shop or field) and
T or B - Top or Bottom of Vertical Tendon
(B) If coricrete crack width > 0.01", provide sketch

Cognizant
Reviewed I Date:Z9,9 :CT,"/b
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1301-9.1
Revision 21
Page 12 of 16ENCLOSURE 6

Data Sheet 7
Tendon Anchorage Area Concrete Crack Inspection

Hoop Tendons
Inspection Period 1 vLnAL4

4A
Tendon N

3.

4.

5.

6.

8.

9._________

10. ________

Remarks about Crackinq Pattern

m "O Alt"

Location(A) WidthILU.B)

L10 L~/

Date

/V-O-•iO>

,,O-20-1

Insp. By
Contr, Foreman

Ao1

Verify. By
Cognizant QV Inso,

E: ---i0N=.
- NOTE:
CD

00 0-

. 0

SCO

(A) Location:
Identify Tendon End (5hop or Eield) and
1 to 6 - Number of Buttress At End of Tendon
(B) If concrete crack width > 0.01", provide sketch

75



Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 2 Page 1 of 1
As-Found Lift-Off Force Summary Results

As-Found Lift Off Force, kip Predicted F > F., F > Fiiim
Tendon Average Force, Fp. Fa Circle Fjn = Circle

Group ID Shop End Field End Force, F kip 0.95 F, Yeor No 0.90 F, Yes or No

1S -Y.3 - 3 ,1 . '..1 jj, j7o Ye / No 13 ... kg/No

Yes / No Yes / No

Yes / No Yes / No

Yes / No Yes I No

Hoop Yes / No Yes / No

Yes /No Yes / No

Yes /No Yes / No

Yes /No Yes / No

Yes /No Yes /No

Yes /No Yes No

______N/A (S>1.. L123 /No e N

V-13f 7q/rL N/A 73/,L 1.7. 2_r 12S Yee / o 1/No

N/A Yes / No Yes /No

N/A Yes / No Yes /No
Vertical

N/A Yes / No Yes /No

N/A Yes / No Yes / No

N/A Yes / No Yes / No

N/A Yes / No Yes / No

Yes / No Yes / No

Yes / No Yes / No

Yes / No Yes / No

Yes /No Yes / No
Dome

Yes No Yes / No

Yes /No Yes / No

Yes /No Yes / No

Yes No Yes / No

-ý A / 0 -0-/oNotes: (Initial & Date)

30
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1301-9.1
Revision 21
Page 1 of 1DATA SHEET 6

Retensioning Criteria Confirmation

(1)

TENDON ID

(2)

NUMBER OF
EFFECTIVE

WIRES

(3)

70 % OF
ULTIMATE

STRENGTH

[8.24 X (2)1

(4)

PREDICTED
BASE

FORCE 1

(5) (6) (7)

AVERAGE LOCK-OFF (4)<(6)<(3)

[(3)+(4)1+2 FORCE Yes / No

DOME_

SHOP END

FIELD END

SHOP END

FIELD END

VERTICAL

t5LL/•SHOP END

SHOP END

SHOP END

HOOP TENDONS

//7/ -2 SHOP END

FIELD END

SHOP END

FIELD END

SHOP END

FIELD END

Cognizant Mech/Struct
Reviewed By:

Performed By:

alvd 1,31/0

1316
/3.s~;. ,~
/3sV~/~

/9,V / vi(,.) Z_
IL f atu-2-

* /3/7lr_11

te:

t e:

Predicted Base Force from DC-5390-225.01-SE or separate calculation.

37
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1301-9.1
Revision 21
Page 1 of 1DATA SHEET 11

Tendon Surveillance Program

3,r A5Inspection Period

Gallons Removed* Gallons ReDlaced*

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Tendon
No.

iq -/

3- Y/

Shop
End

I--

L2•3

.2-

Field
End

4-I
'.j-

/

Sum (Qa)
Shop &

Field End

d-3-

Net Duct Volume, (ON),
Gallons

/is-, z

l•/,y 0

Shop
End

62,6

._•2.I

Field
End

3IA-

Sum (Q2)
Shop &

Field End

y.,.3(

100 x (Q2 - Q) / QN,%

1.6'1

- , 9 _,f

Acceptable
Yes or No)

Ye-s

Only one end of vertical tendons may be used for
removal and replacement of grease. Date:

Date: Z.7 )c"T"Y

C) "o

0 1

(0

O0).
o o
- 0CD)00I
0 =

ý; C

42



Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance J 21

Name of ExaminerW/. f7Ar--',,,_ i(70r?_,,11

T7~4a774~V C.

DATA SHEET 12 Page 1 of 1

VT-1, VT-3, VT-IC, and VT-3C Examiner Qualification

Employer Method Lev

_ ______ v-r- v ?u- v9c, V'7,-Cc

J (?-C V7'-J vtV- tc- V/7-1c

el

I have reviewed the records relevant to the experience and training of the above named individuals and have, as
necessary, trained these individuals in the requirements applicable to the performance of visual examinations of the
containment concrete surface. Based on this review and, if applicable, training, I find that these individuals are
qualified to perform said examinations.

Responsible Engineer: Name ./7 ,,41- -

Registration

Signature/7
Exelon NDE Services Concurrence

ANII Concurrence

43
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1301-9.1
Revision 22
Page 5 of 6ENCLOSURE 3

Data Sheet 2

Laboratory Analysis of Bulk Filler Grease

Vertical Tendons

INSPECTION PERIOD oI0 P AJ%1k *,Xw

WATER/DRY RESERVE(')
SAMPLE TENDON CHLORIDES(')

IDENTIFICATION END (PPM)

4.V 4 \VI /T'I5 Lo, 40.50

5.

(1) ACCEPTANCE CRITERION IS GIVEN ON PAGE 2 OF
ENCLOSURE 3.

(2) ACCEPTANCE CRITERION IS 10% MAXIMUM BY WEIGHT.
TENDON END: TOP, BOTTOM

NITRATES(1 ) SULFIDES(') WEIGHT (2) ALKALINITY
(PPM) (PPM) % (BASE NUMBER)

0,150 4.o,5 o .40.0o

________ 4O.S ~ 4 Olt9 a___

LO,5O ___._,_oo £. o,t ________

LABORATORY TECHNICIAN
PREPEARED BY: DATE:

LABORATORY SUPERVISOR
VERIFIED BY: DATE:(T--, I-..$,

COGNIZANT MECH/STRUCT ENGINEER
APPROVED BY: • DATE:2L/L[L.

56
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1301-9.1
Revision 22
Page 6 of 6ENCLOSURE3

Data Sheet 3

Laboratory Analysis of Bulk Filler Grease

Hoop Tendons

INSPECTION PERIOD A, 01% w•r• •

SAMPLE
IDENTIFICATION

OW4(6'-4)

2.144C -'41
3. " Ll (1-317
4. •Lf-31

5.

6.

TENDON
END

CM~L ý

CHLORIDES"•)

(PPM)

40,5oc.. ,50

..,, 5 a

NITRATES(1)
(PPM)

4O,50

SULFIDES(")
(PPM)

4o~sce

40 ,So

40 1 scý C

-11.sao O.-o

WATER/DRY
WEIGHT (2)

40,,

%0A

RESERVE("1

ALKALINITY
(BASE NUMBER)

(1) ACCEPTANCE CRITERION IS GIVEN ON PAGE 2 OF
ENCLOSURE 3.

(2) ACCEPTANCE CRITERION IS 10% MAXIMUM BY WEIGHT.
TENDON END: BUTTRESS NUMBER

LABORATORY TECHNICIAN
PREPEARED BY: DATE:

LABORATORY SUPERVISOR
VERIFIED BY: DATE:_.,._.,__.,___ ___,____-_

COGNIZANT MECH/STRUCT ENGINEER
APPROVED BY: C DATE: '. /01 /11

57

0

c, 0
co0

CD,



SUBURBAN LABORATORIES,: Inc;
4140 LU11 Drive Hillsie, Illinois 60162
rel..(708)544O3260 TIlI Free (800)) 7.813-LABS
Fax.(708-5444587
•w•suburbanlabs.com

Jan uary 20,. 2011

Gerald Bussone
Precision-Surveillance Corp.
3468 Wtting Street
East Chicago, IN 463l 2

Workorder: 101'1234

TEL (219) 975-5826
FAX: (219) 975-5867

RE: 1094

Dear Gerald BUdssne:.

Stiburban Laboratories, Inc. received 8 sample(s) on 11/04/10 foi'the analysvspresented in the
follOwingreport.

All data for the associated qualityconfrol (QqC) met EPA, method,'or internal laboratory
specific'ations §except where noted in the casena-rrative. If you are comparing these'results to
extemal QC specifications. or.,compiiance limits and have any questions, please-contact us.

Thijs finaireport of laboratory analysis:conSists of this cover letter, case, narrative, analytical.
report, dates report, and any accompainying doc'umentation on, butnot limited to, chain of
custody records, raw data, and letters ofexplanation or reliance. This report may not be
reproduced, except jin ull, withputthe Prior written.approva! of Suburban Laboratories, Inc.

Ifyou have any questions regarding these test results, please call me at,(708)'544-3260;

Sincerely,

Melissa Amador

Project. Manager'

t 7_~VIWEDIBY-:
DA' so47J~

lilinois, Department of Public Healthý Acýedited # 17585' / IIti0 iis Environmental Pwtection Agency Accredited:#100225

Topical Report 204 Reio 0
Attachment 8.7 Page -'6'4 &i 523

RpVVer:.shaneO1V220II 101:35,;13'AM



SSubiurban Laboratories, Inc.
41401 itt Drive. Hillside. IL 60162 (708R) 44L3260 I Case Narrative: I

Client: Preeision Surveillance Corp. Date:, January20, 2011
Project: 1094. PO M:

WorkOrder: 1011234 QC Level: LEVEL.

Temperatiiie ofsamples upon receipt at SLI: 18 C Chain of Custody#:

General Comments:
- All results treported in wet weight unless otherwise indicated. (dry =Dry Weight)
- Sample results relate only to the analytes of-interest tested and'to sample as received by the laboratory'.

Enviro-nmi-ental compliance sample results meet thedrequirements of 35 IAC Part, 1 86 Unless otherwise indicated..
- Waste water analysis follows the rules set forth in 40 CFR part 136 except where otherwise noted.
- Accreditatio6nby the State of Illinois is not an endorsement or'a guairantee of the validity ofdata generated.
-, For more-infonnration about the laboratories' scope of accreditation, please contact us at (708) 544-3260.orlthie
Agency at'(217) 782-6455.

Abbreviations:
'Reporting Limit: The concentration at which an analyte can be routinely detected on a day to day basis, andwhich

also meets, regulatoryand client needs.
- Quantitation Limit: The lowest concentration at which results can be accurately quantitated.
--J: The analyte was positively identified above our. Method Detection Limit and i's considered detectable and
usable; h6wever, the'associated'nUMerical value is the approximate concentration of the analytein the sample.
- ATC: Automatic Temperature Correction. - TNTC: Too Numerous To Count
. In Laboratory: EPA iecommends this analyte be analyzed "immediately" (e.g,i tests that should be performed in
t, he field within 1minutes of collection) Analytes with immediate" hold times are, analyzedas soon as'p6ssible'

upon receipt by, the laboratory.
- TIC: Tentatively Identified Compound (GCMS library search identification, concentration estimated to nearest
internal standard).

Method RAe6fences:
For a complete list of methodreferences please contact us.
- E: USEPA Reference nethods,
- SW: USEPA, Test Methods for Evaluating Solid Waste (SW-846)
- M: Standard Methods for the EXamination of Water and Wastew'ater PSC
-USP: Latest versionof United States Pharmacopeia ....... .V..WE.

Workotder Specific: Coemments:.BY, LDATE r..•

This report supersedes the report-dated 1.1/18/10.

STMCL" Choride - Samples 101 1234-0Q01A through 101 1234-008A: The volume of tittant waswas thesame for
the blank and the sample. Therefore the samples -were indistinguishable from the blank which is known to, contain

• Rpt Ver: shane 01/2011/1 10:35 13 AM Topical Report 204 R v 0
Attachment 8.7 Page l~ of 523



Client. Precisidii SurveillinceCorp.
Project: 1094

WorkOlrder.: 1011234

Temperature ofsiamples 'upon rec`ipt at SLI: 18-C

Date: Januairy 20, 2011
PO #M

QC Level: LEVEL: I

Chain Of Custody,#:

no-chloride ion.

ýPsc
,Q.A R~I MET

IBY.:I
DATE:1~z1

Topical Report 204 Re0iclne0
Attachment 8.7 Page I'Nf 523Rpt Ver: shane 01/20/11 10:35A13 AM



'Jq Suburban, Laboratories, Inc. t Laboratory Results 1
4 140 Li" Drive, -lllside, IL"66162'-(708)544-3260

ClientID: Prdcision Surveillanc Cborp. Report Date: January 20,,201 1

Project Name: 1094 Lab Order: 1011234'

Client:Saffiple D: H46-41 BUTT 6 S/E MVTatrix: GREASE.

Lab ID: 1011.234-001 Date Received: 11/04/2010 16 :15 AM Collection Date: 10/20/2010 12:00,AM
Report Dilution

Parameter Result. Lindt Qual. .nfis Factor Date.Analyzed Batch ID
.CHLORIDE BY ASTM Method; ASTM-D512-Rev 2004 Analyst:lb

Chloride 5<0.50 0.50 :c. ppm V - 1/05/2010 12:09 PM R70454

MOISTURE BY ASTM Method: ASTM--95-Rev- Anatyst'll

Moisture Content -c <0:10, 0.10 c wt% 1 11I0512010:9:55 AM R7060,

NITRATE BY.ASTM Method: ASTMWD992-Re,- Anal•t:lb

Nitrate <0.50 0.50 c ppm i 11106/2010 3:08 PM R7079

NEUTRALIZATION NUMBER BY ASTM Method: ASTM-D97.4 Modified-Rev - Analyst: lb

Base Number 74.0 0.500 c mgKOH/g 1 11107/2010 12:01 PM R7083
SULFIDE-BYAPHA Method:APHA,,427ý-Rev Analyst: 1b

;Sulfide <0.500 0.500 c ppm 1 11!0J5/201012:24 PM R7047

ClientSamp!e !D: H46-39 BUTY6 S/E MatriX: GREASE

Lab lO: 101-1234-002 DateReceived: 11/04/2010 10:15 AM Collection Date: 10/20/2010 12:00 AM

Report Dilution
Parameter Result Limit Qual. Units Factor Date Analyzed Batch ID
CHLORIDE BY ASTM" Method: ASTM-0512-Rev 2004 Analyst: lb

Chlodde -< 0.50 0.50 c ppm I 11/05/20i0112-09 PM R7045,

MOISTURE BY ASTM Method: ASTM-D95-Rev - AnIalystI ii

MoistureContent: -<-0.1 0.10 c wt% 1 11105/2010 9:55:AM R7060

NITRATE'BY ASTM MeAhod!: A5Tib992.Rev- A.alyst: lb

Nitrate <,0.50 0.50' C ppm 1 11106/2010 308; PM R7079

NEUTRALIZATION NUMBER BYASiTM Methdd; ASTWMD974 Mcdified-Rev - Anatyst:lb

Base Number 73.6 06500 c mg KOH/g 1, 11/07/2010 ,12:0 PM R7083

SULFIDE BY APHA Method: APkA-M427-Rev- Analyst: lb

Sulfide <0.500 0.500 C ppmý i1 11/05/201061i224-PM R 7047

PSC
QA. A *RW ED

BY j-ý

Qualiliers: */x

U

-G
J

ND-

Value exceeds Maximum Cofitminant Level
Analyte not in SLI scope of accreditation

Refer ib•case nar-ativeoge for specific comments"
Analyte detectd below quantitationllimit (QL)

Not , Detected ,at the Reporting Limit

B: Analyte dctelted in the associated Method alank

E Estimated•, detected above quantitation range,

H. Holding times for prepmation or analysis exceeded.

N; Tenlatively identified compounds
R RPDo0itside• accepted reco'ery.limits.

Rpt Ver: shane 011/20/1 1.10:36.14 AM
Topical Report 204 Re i 0
Attachment 8.7 Page 17"f 523



. 0 Suburban Laboratories, Inc. I Laboratory Results, I
4140 L•it Dnie. lliltsde. IL'60162 (708)5443260,

Client ID: Precision SurveillarCe,Corp., Report.Date: January,20,20!•,

Project:Name: 1094 Lab Order: 1011234

CilentSampleliD: V1l8 BOTTOM F/E Matrix: GORASE,

Lab ID: 16. 12J34-003 Date Received: !11/04/2016 10:15 AM Collection Date:. 10/20/2010 12:00AM

Report. Dilution
Parameter Result Limit Qual. Units. Factor Date Analyzed Batch ID
CHLORIDE BY ASTM Method: ASTM- D512-Rev 2004 Analyst: lb.

Chloidde <0.50 0.50 Cc ppm 1 11105/2010 12:09 PM R7045

MOISTrUE BY ASTM Method: ASTM-095-Rev - Analyst: 1t

Moisture Content 0.10 0.10 c WI% 1 1110512010 9:55 AM R7060

NITRATE BY ASTM Method: ASTM-D0992-Rev - Analyst: 1b

Nitrate, 1 0,50 0.50 c ppm, I .11/0612010,308 PM R7079-

NEUTRALIZATION NUMBER BY ASTM Mothod: AST0.O974 Modified-Rev - Analytst: lb

Base Number 65.1 0.500 c9 mg KOH/g 1 11/0712010 12:01 PM R7083

SULFIDE BY APHA Method: APHA-M427-Rev - Analysi: lb

SUlfide. <0500 0.500 :b, ppm I 11/05120t012:24,PM R70 47'
Client Samplie.I: V1 -34BOTTOM F t atrx: GREASE P

Lab ID: 101:1234-'004 Date Received:,:I 1/04/2010 10:15 AM Collection Date: 1W20/2060 12:00 AM.

Report DilutiOn
Parameter Result Limit Qua!. Units Factor Date.Analyzed Batch ID
CHLORIDE BY ASTM .. Method: ASTM-D512-Rev 2004." Analyst: lb

Chlodd& <0.50 0:50 c ppr 1 1W/05/2010 12:09 PM: R7045

MOISTURE BY ASTM Method: ASTM-D95-Rev - kAnaysi;il

MoistureCohtent: < 0.10 0010. c. Awt% 1 1105/20109:55 AM R7060'

NITRATE BY ASTM Method: XSTM-0992-Rev - Analyst:l•b

Nitrate <0.50 0.50 .C ppm 1 'i1/06200 i :08 PM R7079

NEUTRALIZATION NUMBER BY ASTM Method: ASTM-0974 Modifled-Rev - Anatyst-:Jb

Base'Number, 63.3 05.00 c mg OFH/g 1 11107/2010•12:01 PM R7083:

SULFIDEBYAPHA Method: APHAI-AM427-Rev - Analyst:.b

Sulfide: < 0.500 000 c ppm 1 11i05/2010 12:24 PM R7047

PSc,
Q.A. R ýEWEI),

Quiiifier-s: ;*/x Value exceeds Maxiinum Contariiinant LeVel B ' Anal)yc delected .in the associated Miihod Blank

c Analyte not in SLIlscope ofaccreditation E Estimated,'detectd above quantiation range

G Rklfei-to`case narrativ• page for s0pific'comments -i Holding times for preparation or analysis exceeded

I Aaulyt6 detected býlowquantitalioi limit (QL) N Tentatively identifiedcompounds
ND Not Detected at theRep6rting Lirnit: :R RPD outside accepted recovery, inits

Rpt Ver• shane 01/20/11 10:35:14.AM Topical Report 204 Re i*pdJ
Attachment 8.7 Page W1'8 o523



JVSuburban Laboratories, Inc.
41.40 .itt Dinie, H{illside.,IL 60162 (08) 544v3260,

Laboratory Results,

Client ID: Precision Surveillance Corp. Report Date: anuary 20, 2011

Projert'Name: 1094 Lab Order: 1011234

Client Sample ID: V134.TOP'S/E Matrix: GREASE
Lab ID: 1011234-005 Date ReceiVed:/ 1/04/2010 10.A5 AN Collection Date: 10/20/20.10 12:00AM

Report Di lution
Paramcter Result Limitn Qual. Units Factor Datfe-Ana yzed Batch ID
CHLORIDE BY.A.STM Method: ASTM-D512-Rev 2004 Analyst: lb

Chloride < 0.50. 0.50 cO ppm 1 1110512010-12:09 PM R7045
MOISTURE BY ASTM Methcd: ASTM-D95-Rev - ýAnalyst: Il

Moisture Content <0.10 0.10 c W1% 1 1/05/2010 9:55 AM R7060
NITRATE BY ASTM Method: AS TM-D992-Rev- Anziysl: lb

Nitrate ;<0.50 0.50% c ppm 11 11/06/2010 3:08 PM R7079
NEUTRALIZATION NUMBER BY ASTM Method: ASTM-0974,Modifitl-Rev. Analyst: lb

Base Number 70.8 0.500. c mg KoWg 1' 11!,07/201012:01T PM R7083
SULFIDE BY APHA Method: APIHA-M427-Rev. Ana-yst:ib

Sulfide <0.500 0.500 c ppm 1 11/0512010 12:24 PM R7047
.Client Sample ID: H4641 BUTT4 FIELD NMatrix: GREASE

Lab ID: 1011234.006 DateReceived: 11/04/2010 10:15 AM. Collection Date: 10/20/2010 '2:00AM

Report Dilution
Parameter Result Limit , QualI Units Factor Date Analyzed Batch ID

-CHLORIDE BY ASTM *Method:ASTM-0512-Rev 2004 Anayst-ý lb
Chlorde <'0.50 060 € ppm 1 1 1/05/201012.:09PM R7045

MOISiURE BY ASTM Method: A$TM-095-Rev - Analyst: 11
Moisture Content < 0A010 c wt% 01 /1105/2010b :55 AM R7060

NITRATE BY ASTM Method:.ASTM,0992-Rev.- Analyt:lb
Nitrate < 0.50' 0.50 c ppm 1, 1:1/06/2010 3:08 PM R7079

NEUTRALIZATION NUMBER BY ASTM Mthod: ASTM .0974 Modified-Rev:- Analyit: lbý

Base Number 71.3 0.500 c mg KOIlg 1, f'1/0712010 12:01 PiM R7083
SULFIDE BY APHA Method:APHA-M427-Rev - Analys.t: lb

Sulfide <0.500 0.500 c ppm I 11105/20'10.12:24 PM R7047, 7

Qualifiers: .*/x

G:

I
ND

Value exceeds Maximum Contaminant Level
Ana lyte, not. in SLI scope of accreditat ion

Refer to case narrative page for specific comments
Analytedetectie below qua!itation limit,(Q!L)

Not Detected at the.Reporting Limit,

E

N

Analyte detected in the associated Method Blank
Estimated, detected above~quantitation range

Ifolding times for preparation or analysis exceeded

Tentatively identified compounds

RPD outside accepted recosery limits

Rpt Ver shane 01/20/11 10:35:15AM
Topical Report 204 R~vig 0
Attachment 8.7 Page 9t bf 523



'i Suburban Laboratories, Inc.V 4140,LiDt;Die, 1 .60162, (708) 544-3260
I Laboratory Results ]

Client ID: Precision-Surveillance Corp. Report..Date: January 20,2011

Project Name: 1094 Lab Order: 1011234i

Client Sample ID: _H46-39 BUTr4 FIELD Matrix: GREASE

Lab ID: 10011234-007 Date Received:: 11/04/2010t 10:15 AM Collection Date: 10/20/2010 12:00 AM

Report . Dilution
Parameter Result Limit Qual Units Factor DateAnalyZed Batch ID

CHLORIDE BY ASTM Method: ASTM-0512-Rev 2004,. Analyst: !b

Chloride < 0.50 0;50 c ppm I I11/0512010 12:09NPM R7045.
MOISTURE BY ASTM Method: ASTM-O95:Rev,- Analyst: I

Moisture Content c 0.10 0.10 c wt% 1 11/0512010 9:556AM R7060
NITRATE BY ASTI Method: ASTM-0992-Rev - Anatystl lb

Nilrate < 0.50 0.50 c ppm: 1 1 1/06/2010 3:08PM R7079
NEUTRALIZATION NUMBER BY ASTM Method: ASTM-D974 Modified-Rev - Analyst, lb

BaseN umiber 71.2 0.500,: c mgykoHfg 1 11/07/2010.12:01 PM R7083
SULFIDE By APHA, Method 'APHA-M427-Rev - Analyst: l6

Sulfide < 0500. 0.500 C ppm 1 i1/05/2010 1224 PM R7047

ClientSimple'iD: VI18 TOP S/E . Matrix: GREASE

Lab-ID: 1.011234-008 Date Received: 11/04/2010 10:15 AM Collection Date: .10/19/2010 12:00 AM

Report Dilution
Parameter Result Limit Qual. unils Factor Date Analyzed Batch 4D
CHLORIDE BY:ASTM" Mathod:ASTM-D512.Re6 2004 Analyst: lb

Chloride.. < 0.50 0.0 6 pp00 1 1 1/05/201012:09.PM R7045
MOISTURE BY ASTM Method: AsTM.O95-~r,8 Anats,:

Moisture Content 0.19 0.10 c .wt% 1. 11l05/20109:55 AM R7060

NITRATE'BY ASTM Method: ASTMWD992-Riv- Analysti lb

Nitrate <0.50 0.50 c, ppm 1 11/06/20-10 3:08'PM R7079.

NEUTRALIZATION, NUMBER'BY ASTM Method: ASTM-0974Modifted-Re-v - Analyst:lb
Base Number 68.1 0.500 c, mgKOH/g 1 11V07/2010 12:01 PM R7083

SULFIDE BY APHA MetIhod: APHA-M427-Re'v.- Analyst: lb

Sulfide <-0.500 0.500 c ppm '1 111605/2•10 12:20PM R7047

BY:7.
'DATE:- ~-

Qualifiers: :lx Valitue exceeds Maximum Contaminant Level B Analyte detected in the associated Meihod Blanhk

,c Analyte:not in SL[,scope of accreditation 2 Esiimated, detected above quantitation range
G!: Re fertto cas nartive page for specific comments. H Ho1ding tnnes for preparation or analysis.exceeded

i Arialyte detected below quantitation finui(QL) N Tentatively identified compounds

ND' Not Detected atthe Reporting Limit R RPD outside accepted recovery limits

RptVer: shane 01/20111 10-:35:15 AM
Topical Report 204 R~v) 9 0
Attachment 8.7 Page 1'0 ff 523



Precis, ion Surveillance Corporation

34.6.8, Watling Street
East Chicago, .IN 4632
Emiail: info@psctendon.com

Phone!. (2•') 397-58.28
Faxý (21) 39,7-586'7
httpi,/www.psct~endon.Cb m

November?2, 2010

SuburbanLaboratories, Inc.
4140 Litt Drive
Hillside, IL160162

Attentlon. MelissalAmador,

ý5A O 1

Please test the followffig e6ght (1) grease samples pr PSC-PO. # 1094.

H4641,
H46 '1
H46739
H46-39
V, 18
V13+8
Vi34'V1341•

BUTT6
BUTT 4
BUTT 6
BUTT 4
Top
Bottom
ToP,
Bottom-

SIE -- ooF•:
Field. -

S/E,- OOZ-A
Fiel•d-Ob7A %

SIE *-tO

FIE -- D+

"We would like results 10-15 days after redeipt ofsamples. Any questldns or probllemsplease contact me; The,
above samples are'bering shipped to youi.a UPS Ground on 11/3/10.

Thank you,

Gerald Bussone
P8s0QA

Rt Ver: shane 01120111 1035;:16AM Topical Report 204 R 0
Attachment 8.7 Page of 523



', • t .. I

ORIDERED BY:

PRECISION SURVEILLANCE CORPORATION
3488 WATLING ROAD
EAST CHICAQO. IN 40312-1709
USA

PURC-H ASE"
Purchase OIder No. 1094
OntO Issed: 121

VoleS:, 219497.6828

L WSUAIANLABORATORIES&INC
4140.... t RV..

0RlRC'l$'l.0-NS'U'FtVElli AN60 CORPORATION'.
'3408 WATUNO ROAD' -

L"T.U.SA

,4tjgja Mi CH -N
;ft- . I 111 ý4?1; ý1-4 - NY

i-E A Pý -ftf t & WE

.- 12/21 0 I BEST WAY I I Net'i3o OAva
Not 30 flAVA

UK-2-111- eat gr(ea0seSmp0es (8) f3m iis as pe9 r alta<ched prodedure" 7., -Rev, 0, dated

7/311/QO. Test fotrwater sotubl34e chlode$ ites, anderlkisU,
wapter content and nautrolzation nun-hotras per procedure se4lnos 5 and 8. Provide

results. 0oWS.01066ten.Al rot~ol of fth Suburban quality
Asaurance Pbn,. Re6.9, dated 9110i apply, t the.contraoied serices herein,
Suburban7shal submT a lorat4oyreport IndIcatng the results of thIe were n

c00onformace wilth the tilqulriments fthsPurchaiie Order.
Amemberi ofSubirben's Q epartment shall auitenticate the laboratory fsults. P.SC,

fncludirig authodirld Chloet and.Contractrs shall have;li rl-o bce~rs
to the Suburban facllty fot the purposes of record re(ew, ondor 0udit or euvefilance

acvltles. Sutur ban slha'i report any defects
or.. tnnfonrmnlrg conditlons from the Purchas* Order requfrementesto t!e PS C Qual*l

Department prior to compdetion f is I ~urchasOr~ar to determine
acoep.•b.ity.

/01!

q/ q IbIs /~1$i

)'G be: j

Authorized rIgnatvre e- L.-% J/

Q-.A 1 lWED

Rpt Ver:.shane.01I2oI1~1-o1:35;16 AM Topical Report 204 Ri 0
Attachment 8.7 Page * Of 523



1301-9.1
Revision 22
Page 2 of 2ENCLOSURE I

Data Sheet
Stressing Ram Calibration

RAM DESCRIPTION ?I IV E 'kco I
LOAD CELL CONSTANT ý 0 O 3 O

RAM CALCULATED
TARGET TARGET

LOAD PRESS. A
(KIPS) (PSIG)

T 25% = IN
LOADING #1

AT 50% = IN
LOADING #2

AT 75% = IN
LOADING #3

AVERAGE
LOAD
(KIPS)

LOAD CELL (KIPS)* LOAD CELL (KIPS)* LOAD CELL (KIPS)*
I. I 9 I

150K

300K

500K

600K

700K

800K

900K

1000K

1100K

1200K

1300K

1400K

1500K

1600K

PSA cbrA

(Z% owl

RAM CALIBRATION CONSTANTS DETERMINED FROM SLOPE AND INTERCEPT OF STRAIGHT LINE FITTED TO AVERAGE LOAD AND PRESSURE DATA
USING THE METHOD OF LEAST SQUARES. AREA IN2 INTERNAL RESISTANCE(K) KIP *LOAD CELL X LOAD CELL CONSTANT
ATTACH CERTIFICATIONS OF NIST TRACEABILITY FOR TESTING APPARATUS

6-- APPROVED BY COGNIZANT MECH/STRUCT ENGINEER:

c PREPARED BY LABORATORY TECHNICIAN:
w 0-

N VERIFIED BY LABORATORY SUPERVISOR:
CD

(4o 46
- C

0,
N)
G0

DATE 2 M II

DATE_

DATE



1301-9.1
Revision 22
Page 2 of 2ENCLOSURE I

Data Sheet
Stressing Ram Calibration

RAM DESCRIPTION Q1I -

LOAD CELL CONSTANT \(5), O:3Z)0• I
RAM

TARGET
LOAD
(KIPS)

CALCULATED
TARGET
PRESS.
(PSIG)

AT 25% = IN
LOADING #1

AT 50% = IN
LOADING #2

AT 75% = IN
LOADING #3

AVERAGE
LOAD
(KIPS)

LOAD CELL (KIPS)* LOAD CELL LOAD CELL
4. . 4 . I I

150K

300K

500K

600K

700K

800K

900K

1000K

1100K

1200K

1300K

1400K

1500K

1600K

~1A ~~'$C

s2~~ (A2~.~

RAM CALIBRATION CONSTANTS DETERMINED FROM SLOPE AND INTERCEPT OF STRAIGHT LINE FITTED TO AVERAGE LOAD AND PRESSURE DATA
USING THE METHOD OF LEAST SQUARES. AREA IN2 INTERNAL RESISTANCE(K) KIP *LOAD CELL X LOAD CELL CONSTANT
ATTACH CERTIFICATIONS OF NIST TRACEABILITY FOR TESTING APPARATUS

APPROVED BY COGNIZANT MECH/STRUCT ENGINEER: .. DATE0 A

-0V

(0

CD~

ý-4 ::.

ri,

PREPARED BY LABORATORY TECHNICIAN:

VERIFIED BY LABORATORY SUPERVISOR:
5 t,,. V L 7T.,\*.

DATE

DATE

46



1301-9.1
Revision 22
Page 2 of 2ENCLOSURE 1

Data Sheet
Stressing Ram Calibration

RAM DESCRIPTION [Y ,\" .' •3 S 'oaoT- * 9f

LOAD CELL CONSTANT \O.3 I
RAM

TARGET
LOAD
(KIPS)

CALCULATED
TARGET
PRESS.
(PSIG)

AT 25% = IN
LOADING #1

AT 50% = IN
LOADING #2

AT 75% = IN
LOADING #3

AVERAGE
LOAD
(KIPS)

i

LOAD CELL (KIPS)* LOAD CELL (KIPS•* LOAD CELL ('KIPS)*
LOA CEL (KI-4I* LOA CEL (KP)

150K

300K

500K

600K

700K

800K

900K

1000 K

1100K

1200K

1300K

1400K

1500K

1600K

st4,
70ý,ý

?5c

RAM CALIBRATION CONSTANTS DETERMINED FROM SLOPE AND INTERCEPT OF STRAIGHT LINE FITTED TO AVERAGE LOAD AND PRESSURE DATA
USING THE METHOD OF LEAST SQUARES. AREA IN2 INTERNAL RESISTANCE(K) KIP *LOAD CELL X LOAD CELL CONSTANT
ATTACH CERTIFICATIONS OF NIST TRACEABILITY FOR TESTING APPARATUS

-I9_'-2 APPROVED BY COGNIZANT MECH/STRUCT ENGINEER:

: PREPARED BY LABORATORY TECHNICIAN:

C "'VERIFIED BY LABORATORY SUPERVISOR.
co
cp x

-~CD

cn 0 4

DATE :Z I at11

DATE

DATE



DOCUMENT NOý,

DOCUMENT TYPE: ENG
HYDR-AULICJACK CALIBRATION REVISiON N.

Jack Calibration Record SAFETY RELATED
NON-SAFETY-RELATED

O PAGE DAE OF T/90
,COMPUTEDBY: D.IM~ DATE: 09/29/10 REVIEWED BY: , BAG DATE:' 09129/1Q'

Project: POST WOLF CREEK Contract No: N1054

Jack Description: PINE 'Size: 850 Tbns Register No: 6001
Theoretical Ram Area.: 19045 sq. in. Max PreSsure: 8500 psi,
Calibraiing Device: Used: MOREHOUSE Register No: 61195 Constant: 10.0031
Calibratina.Gauae Used: HEISE, Reaister No: 44084 Due Date: 07/28/12

RawData, By: DANNY.O'SHEA Date: 09/29/10 witness: N/A
M.an.Ram Area: sq.i in.K=: i4ý352 jkips Agency: N/A Date: N/A

Computed By:, DAVIDMALDONADO IOCCheck:
Title: FIELD.ENGINEER Date: 09/29/10 Title:, (9A - Date: '/a-, /n

Target Pressure (PSi) Gauge Reading (PSI) Load Cell Readout Commenits;

1000, 1003 18720.00 RUN: 1 POSITION: 15"

2000 2004 37610.00
3000 3002 56610.00

4000 4005: 75710.00

5000 5000, 94745.00

6000 6004 114015.00

7000 '7002 133155.00

8000 8009 152340.00

8500 8512 16.1960.00

1000 1000 , 1841,5.00 RUN: 2ý POSITION;! 3"

2000 2001. 37130.00

3000 3004 56185.00

4000 4004 75485.00

5000 5006 94615.00

6000 6000 113645M00

7000 7006 132825.00

8000 8003 151825.00

8500. 8504 161410.00

1000 1003 18745.00 RUN:"3 POSITION: 4.5"

2000, 2004 37655.00

3000 3008 56770.00

:4000 4002 757506.00

5000 5003 94935.00

6000" 6004' 114130.00,

7000 7001 133i20.00

8000 8000 152215.00

8500. 8502 161835.00.
Topical Report 204 Revi
,-tLLdL,hIII•IeI .L). F¢II 0IJ of 523



IDOCUMENTNO.

D-OCUMENT TYPE:; ENG

HYDRAULIC JACK CALIBRATION REVISION# 0.

Linear Regression Analysis' SAFET'Y RELATED X
NONWSAFETY RELATED Q

PAGE: 2 OF 3
tOMPUTED BY: DiM DATE: 09129/0 [REVIEWED BY: BAG DATE: o929/Oi:

Project;:
JackDescril
Theoretical I
Calibrating.C
Calibrating .G

POST WOLF CREEK, Contract No: N 1054
ption" PINE Size: 850 Tons Register No: 6001,
Ram: Area: 190:45 sq. in. Max Pressure: 8500 'psi
evice Used: MOREHOUSE Register No: 61195 Constant: 10.0031
auge.Used: HEISE Register No: 44084 Due Date: 07128t.12

Actual Gauge Readihg (psi) Load Cell Readout, Computed For&e (kips)
1003 18720.00 187.258
2004 37610.00 376.217
I3002 56610.00 566.275
'4005 75710.00 757.335
.5000 94745.00 947,744:
6004 114015.00 1140.503
7002 133155.00 1331.963

8009 152340.00 .1523.872
8512 161960.00: 1620.102
1000 :18415.00 184.207
2001 '37!30,00 371,415:

3004 56185400 562.024
4004 75485.00 755,084
5006 94615:00 9462443,
6000 1.13645:00' 1136.802
7006 132825.00 1328.6621
8003 151825.00 1518.721
18504 161410.00 1614.600

1003 18745.00 187.508
2004 37655.00 376.667
3008 56770.00 567.876
4002, 75750.00 .757.735

5003 94935.00 949.644
6004. 114130.00 1141.654
7001.133120,00 1331.613

8000 152215.00 1522.622
8502 161835;00 1618852-

*'Indicates these readings-have been omittedcftom thefinal odmputations

Errorsiln Jack Calibration.

Error InStardardv- .................... ........ 0.0100
Interpolation in Gauge.... ........ ..................... 0000
Accuracy of Gauge. .......................... ... ,.... 0;0000

Errors In Gauge Calibration'

ksi
ksi:
ksi:

Interpolation in' Master .............................. ....... . 0pOOO
Interpolation In Field Gauge.... ........... ......... 0.0050
Accuracy of Master.................................... ........ .. 06.06100
Accuracy of Field Gauge; ... .................................... 0.0275

Ertorshln Field Use of Gauge

ksl
ksl
ksi'
ksi

Interpolation Error ........................ ................. 0.0050
Accuracy Error ............. . ............ .................. 0. 00275

Maximum Gauge Reading Used... .................. . ....................... 85120

ksl

ksi
ksi

FORCE (kips) = 191.181 (in2 ) X GAUGE READING (ksi) + -8.352 (kips)

Correlation = 0.9994688 N/NO = 0.9259 -(Not < 0.66667)
•Maximum ErrOr Ratio In Jack............... . .......... ......... 0.0075
Maximum Error Ratio In Gauge:.......... ................. ..... ........ 0.0049 Topical Report 204 Revion C
MaximumTotal Error Ratio... .................. . ................. 0.0090 Attachment 8.7 Page 177 of i23



DOCUMENT. NO

DOCUMENT TYPE:-, ENG
HYDRAULIC JACK CALIBRATION REVISION# 0.

Comparison With Previous Calibration SAFETY RELATED

NON7SAFETY RELATED
,_PAGE 3 OF 3

COMPUTED BY: DiM DATE: 09/29/10 REVIEWED BY: BAG DATE: 09/29/10

Project: POST WOLF CREEK Contract No: N1054

Jack, Description:. PINE Size: 850 Tons Register No:. 6001
Theoretical Ram Area: 190.45 sq.. in, Max Pressure: 8500 psi

Calibrating,Device.Used- MOREHOUSE Register No: 61195 Constant: 10.0031
Calibrating Gauge Used: HEISE RegisterNo: 44084, Due Date: 07/28/12

Data From Current Calibration. Data From Previous Calibration
Area (AI): 191.
Constant (Cr):

Max Pressure (P):

181 sq.In,

-8.352 kips

8500 psi

Area (A,):
Constant (C1):

190.250 sq.in.

-3.=155 kips

4i, f= 1 0% -,--.168%

WHERE:

i =(Ajx P)+ (C1i* 1000)

f = (A.x P)+ (Cf* 1000)

Topical Report 204 Revion 0
Attachment 8.7 Page 178 of 23



DOCUMENT NO:

DOCUMENTTYPE: E
HYDRAULIC JACK CALIBRATION RV0soN# N

Jack Calibration, Record sAFETY RELATED
.NONMSAFEWY RELATEDO

PAGE A i /OF 3
'COMPUTED BY: DJM DATE:: .H/03/10T [REVIEWED BY: B8AG .DATE: 11109 10:

Proiect: POST TMI :Contract No: N1063

Jack Descriptiont PINE Size: 850 Tons Register No: 6001
Theoretical Ram Area: 190,45 sq.,in. Max Pressure: 8500 psi
Calibrating Device Used: MOREHOUSE Register No: 61195' Constant: 10.0031
Calibratina Gauae Used: HEISE Reaister No: 44084 Due Date: 07/28/12

Raw Data By: DAVE PRITT Date: 11/03/10 vitness: N/A

MeanRam Area: f,19W73,4 sq. iK T__kips Agency: N/A Date: N/A

Computed By: DAVID MALDONADO QC Check" -77 I 9
Title: FIELD ENGINEER Date: 11/03i/0 Iritle: Q3 M4",•_ Date: ii 37o

Target Pressure (PSI) I Gauge Reading (PSI) Load Cell Readout Comments
1000 1039 19145 RUN: 1 POSITION: 1.5"
2000 2040 38140

3000 3013 56485
4000 4024 75865
5000 5017 94780
6000, .6010 '113775
7000 7020 133065
8000 8008 151905

8500. 8519 161580

1000 1027 18980 RUN:, e2 POSITION: 3"

2000 2014 37525

3000 3014 56570
4000. 4040 76255
5000 5004, 94660

.6000 6023 1,14090
7000 7022 133050
8000 8008 151895

8500' 8518 161605

1000 1t006, 118440, RUIN.- 11 POSITION: 4'.ý"
2000. 2015 37525
3000, 3014, 56590

4000 4012. 75735

5000. 5010 94820

6000 .6024 114130

7000 7036 133445

8000 8022 152205

8500 8507 161495

Topical Report 204 Reflon 523
M-L.1 I -t Io. dUU ,I I 52I



DocUMENTI IO
DOCUMENT TYPE:. ENG

HYDRAULIC JACK CALIBRATION REVISION#.'

Liniear Regressioni Analysis SAFETY RELATED X

NONSAF0*Y RELAtED....ý P;AZE ' OF: j
COMPUTED BY: DJM DATE: I IM030 I REVIEWED BY: BAG DATE:, 1116/03/106

Project; POST TMI Contract No:, N1063
Jack.Description: PINE Sie: 850 Tons Register No: 6001
Theoretical Ram Area:ý 190.45 sq. In. Max Pressure: 8500. psi
Calibrating Device Used: MOREHOUSE Register No: 61195 Constant: 10.0031
Calibrating Gauge' Used: HEISE Register No: 44084 Due Date; 07/28/12

Actual Gauge Reading'(psi) i Load Cell-Readout [ Computed Force'(kips)
1039. 19145.00 191;509
2040 38140.00 381.518
3013 56485.00 565.025

-4024 75865.00 758&885i
5017 94780.00 948.0941
6010 113775.00 '1138.103

7020" 133065.00 1331.063.
8008 151'905.00 151 9.521
8519 161580.00 '1616.301
1027 18980.00, 189.859
2014 37525.00 375.366
.3014 56570.00 565.875
4040 76255.00 762.786:
5004 94660.00 946.893
6023 114090.00 1141.254
7022 133050.00 1330.912
8008 151895.00 1519.421
'8518 161605:00 1616.551
1006 18440.00 184.457
2 015 37525.00 375.366%
:3014 56590.00 566.075,
'4012 75735.00 757*585'.
5010 94820.00 .948.494.
6024 114130:00' 1141Z654
7036 .133445.00 13342864
8022 152205.00 1522.522
8507 161495:00 1615.451,

.indicates these-readings have been omitted.from thefinal"computations

Errors In Jack Calibration
Error In Standard...;.;...-:.:; ........... s ............. . ... . 00100 ksi
Interpolation In Gauge; ............ ........................... ..... 0.'0006 ksl

E Accuracy'of Gauge.................. ......................... 0.0000: ksi
ErrOrs'ln Gauge,Calibration,

Interpolation in Master.......... . .......................... 0.0000 ksl,
Interpolation in Field Gauge ................. ...................... 0.0050 ksi
Accuracy of Master................. ....... .............. 0.0100 ksl
Accuracy. of Field.Gauge................... .................... '00275. ksi

Errors In Field Use of'Gauge
Interpolation Error ...............-. '0.0050 ksi

Accuracy Error: ........................................................ 0.0275 ksi
Maximum GaugeRea 4ing Used... ....................................... . ... . 85190 ksl

FORCE (kips) = 190.734 (in2) X GAUGE READING (ksi) + -7.929 (kips)

Correltiion = 0d.9999859 N/NO 1=0000 (N.t < 0.66667)
Maximum Error Ratio'lfnJack,............... ............. ,.....0........ 00101
Maximum Error Rato. In Gauge ........................................ 0.0049 Topical Report 204 Revion

Maximum Total Error Ratio ............... ...... ................... 0.0113 Attachment 8.7 Page 1800
....H01 tahmn . ae10o

523



DOCUMENT'NO:.

HYDRAULIC JACK CALIBRATION REvisION 11 ., 0

Comparison With Previous Calfibration SAFTY RL ATED

NON-SAFETYRELATED,

_ .PAGE' 3 OF .3
COMPUTED BY: DJM 'DATE: 11103/10 REVIEWED BY: BAG, DATE: 11/03910

Project: POST TMI Contract No: N1063

Jack Description: PINE Size: '850 Tons Register No:,6001*

Theoretical RareArea: 190.45 sq. in. Max Pressure: .8500 psi!

Calibrating Device.Used: MOREHOUSE. Register No:' 61195 Constart: "10.0031
Calibrating Gauge Used: HEISE Register No: 44084 Due Date:. 07/28/12

Data; From Current Calibration Data From Previous Calibration

Area(Af): 1901.

Constant (Cf):

Max Pressure (P):

734 sq.in.

-7.929, kips
Area.(A):
Constant (C,):

191.181 sq.in.
-8.352 kips

8500 psi

i- x1 00%, = 0,209%

WHERE:

i =(AixP) + (C 1000)

f =(Afx P) + (Cf* 1000):

Topical Report 204 Revion
Attachment 8.7 Page 181 o' 523



• • .. .. DOCUMENT •NO:

DOCUMENT TYPE: ENG
HYDRAULIC JACK CALIBRATION REVISIONN0

Jack Calibration-Record SAFEYRELATED
NON-SAFETY RELATEb

C U B DDE / RE BAGE D I /OF .
" ZOMPOTEDBY: DJK DATE: I710/0/I REVIEWED BYý :BAG DATE: 10/07/lb,

Project: POST WOLF CREEK Contract No: N1054

Jack Description: PINE Size: 850 Tons Register No: 6002
Theoretical Ram Area: 190.45 sq. in. Max:Pressure: .8500: psi

Calibrating Device Used: MOREHOUSE Register No: 61195 Constant: 10.0031
CalibratingGauge Used: HEISE Register No: 44084 Due Date: 07/28/12

Raw Data By: DANIEL P. O'SHEA Date: 10/07/10 witness: N/A

Mean Ram, Area: 148•i•sq.,in. K= -08,•2,276-,kips Agency: N/A Date::NiA

Computed By:, DAVID MALDONADO QC'Check:
Title: FIELD ENGINEER Date: 10/07/10 Title:.6 •t•-.s Date:1

'Target Pressure (PSI)J Gauge Reading, (PSI)' Load Cell Readout Comments

1000 1000 18420.00 RUN: i POSITION: 1.5"
'2000 2015. 37440.00
3000 3002 56290.00
4000 4000 75480.00

5000 5009 94880.00,
6000 6005 113880.00;
7000 7005 -133005.00

8000 8001 152060.00
8500 8506 161705.00

1000 1000 18370.00 RUN: 2 POSITION: ..3"
2000 '2007 37570.00

3000 ý3002 56550.00
4000 '4006 75790.00

5000 5004 94920.00
6000 6003 114090.00

7000 7006 133270.00
8000 8000 152260.00

8500. 8503 161890.00

1000 10011 18505.00 RUN:3 POSITION: 4.5"

2000 2003ý 37600.00

3000, 3004 56750.00

4,000 4006 75980.00
5000 5003 .95030.00
6000 6001 114170.00
7000 7000 133260.00

800.0 8002 152455 .00

8500 8501 162005.00
Topical Report 204 Revi
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DOCUMENT NO:.

DOCUMENT TYPE: ENG
HYDRAULIC JACK CALIBRATION REVISION #

Linear RegresSion Analysis SAFETY RELATED X
NON-SAFETY RELATED ,

COMPUTED BY: DJM DATE: 10/07/10 k REViEWED BY: BAGd DATE:, '1/07/'01

Project: POSTWOLF-CREEK
,Jack Description:, PINE
Theoretical Ram Area; 1904
Calibrating Device-Used:, M
:Calibrating Gauge Used: H

Size: 851
5 sq. in.
OREHOUSE Register No:
ElSE Register No:

Contract No:
0 Tons Register No:

Max-Pressure:
61'195 Constant:
'44084 Due Date:

N1054,
6002

8500 psi.
10.0031,
07/28112:

Actual Gauge Reading (psi) Load Cell Readout Computed Force (kips)

1000 18420.00 184:257
2015 37440.00 374.516
3002ý 56290.00 563;074
4000, 75480.00 755.034
5009 :94880.00, 949.094
6005 113880.00 1139.153
7005 133005.00 1330462
8001 '152060.00 1521.071
8506 161705.00 1617.551
1000 18370.00 1831,757
2007 37570.00 375.816.
:3002-. 56550.00 565.675

-4006 '75790.00 758.135

5004 .94920.00 949.494'
6003" 11"4090.00 1114.1.254
7006, 133270.00 13331113

11000 152260.00 1523.072
,8503 161890.00 1619.402
1001 18505:00 185:107-
2003 37600.00 3761117-
3004 156750.00 567.676

4006 .75980.00 760.036'
5003 95030.00 950.595:
6001 114170.00 1142.054

13326.000 1,3331013
8002 152455.00 1.525.023

_8501 162005.00 1620.552

Indicates thesereadings have been omitted from thefinal cornputations

ErroinS ,'Jack Calibration
Error. In Standard. ............. .................. ....... 0.0100: ksi
Interpolation in Gaugej ......... ......... ......... ; ........... 0,0000 ksi

r Accuracy of Gauge. I..... ..... .. ..... ... .... ,................. ....... 0.0000 ksi
Errors In Gauge Calibration

Interpolation in Master....................................... 0.0000 ksl
Interpolation in Field Gauge,.............................. .... 0.0050 ksi

Acc• ra cyl of Masier................... ;; ......... . . . ....... . , , . .. k..s...:. 0 100o S
Accuracuyof Field Gauge ............. ........................ ..I ..... 0.0275 ksl

Errors In Field Use of Gauge

Interpolation Error .... ............ ..................................
Accuracy Error.. .......... .......................................

Maximum Gauge Reading Used............ ..... ....... ..................

0.0050-
0.0275
8.8560

ksi
ksi
ksl

FORCE (kips) = 191.381 (in2) X GAUGE READING (ksi) + -8.27!
Correlation = 0.99999468 NNIO= 1.0000 (Not < 0.66667)
MaximunriEror Ratio In Jack............ .............................. 0.0099
Maximum Errol Ratio nh Gauge ..................... .................... 0.0049 Topical
Ma rdmum Total Error Ratio ............................................................. 0.0110 Attachm

(kips),

Report 204 Revion 0
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Y

HYDRAULIC JACK CALIBRATION
Comparison With.Previous Calibration

DOCUMENTNO: I
DOCUMENTYTYPE: ENG

REVISION # 0

SAFEFyARELATED X,
NON-4AF! RELA, TED

PAGE 1 3 OF 3
'BY: B;AG DATE: 10/07/10,

Project: POST WOLF CREEK Contract No: N10546

Jack Description: PINE Size: 850 Tons Register No 6002
Theoretical Ram Area: 190.45' sq. in. Max Pressure: '8500 psiI

Calibrating Device Used: MOREHOUSE Register No: 61:195 Constant: 10.0031
Calibrating Gauge. Used: HEISE Register No: 44084 Due Date: 07/28112

Data. From Current Calibration
Area (A.): 191.381 sq.in.
Constant (C,): -8.275 kips;

-Max Pressure (P)ý. 8500, psi

Data From Previous Calibration
Area (A1):
Constant (Cl):

190.932 sq.in.

-7.789 kips

1 f 00% -0.206%

WHERE:,

i (Ai x P) + (C1 * 1000)

f = (Af:x P) + (Cf * 1000)

Topical Report 204 Revion 0
Attachment 8.7 Page 184 of 23



9.

HYDRAULIC JACK CALIBRATION
Jack Calibration Record

DOCUMENT NO:

DOCUMENT TYPE: ENG

REVISION # 0.

S A EY RELATED X

NONSAFETY' RELATED

PAGE [I 'OF I3
MPUTED BY:' DJM DATE: I i103/10: 1 REVIEWED BY:I BAG DATE:, 11 /03/10

Project: POST TMI Contract No: N1063

Jack. Description:. PINE Size: 850 Tons Register No: 6002
Theoretical Ram Area: 190.45 sq. in. Max Pressure: 8500 psi
Calibrating Device Used:, MOREHOUSE Register No: 61195 Constant: 10.0031
Calibrating Gauge Used: HEISE Register No: 44084 Due.Date: 07/28/12
Raw Data By: DAVE PRITT Date: 11/03/10 Witness: N/A
Mean Ram Area: L!,gi!b0b•Isq.,in., K= .932,lkips gency: N/A Date:` N/A
Computed'By: DAVID MALDONADO, QC Check-, i• j' 77I.Title: FIELD ENGINEER Date: 11/03/10 Title: 1 YýA pA4"-axvA Date:. Ii./bo

Target Pressure (PSI) I Gauge Reading (PSI) Load Cell Readout Comments

1000, 1016 '18925 RUN: I POSITION: 1.5"
2000 2006 37580
3000 3017 56875
4000. 4006 75850'
5000 5020 95245
6000 6015 114290'
7000 '7027 1.33645
8000 8024: 152630
8500 8511 161890

1000 1032 19275 RUN: 2 POSITION: 3"
2000 2003 37745

3000 3021. 57050
4000 4013 76045

5006 5011 95110'
6000 6016 1143465
7000 7011 133370
8000 8025, 152680
8500 8517 162155.

1000o 11014 1884& R.U N: 3 POSITIONý; 4.5"

2000 2031 38135
3000 3021 56050,
4000 .4017 76010
5000 5027 95285
6000 6025: 114375
'7000, 7019 133455

8000 8003: 152210
8500 851.8 162080

Topical Report 204 Reviln 0
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DOCUMENT NO.
DOCUMENT TYPE: ENG

HYDRAULIC JACK CALIBRATION REVSiON #

Linear'Regre6ssi0on Analysis AFETY RELATED
NON-'SAFETY RELATED

COMPUTED BY: DJM DATE:. 11./63i10 R REVIEWEtDBY: BAG DATE: 1 I/w10

Project: POSTJTMI 'Contract No:
Jack Description: PINE Size:, 850 Tons Register No:
Theoretical RamArea:' 190.45 sq. in. Max Pressure:
Calibrating Device Used: MOREHOUSE Register No: 61195 Constant:
Calibrating Gauge Used: HEISE Register No:. 44084 Due Date:

N11063
6002
8500 psi
10.0031
07/28112

Actual Gauge Reading (psi) Load Cell Readout Computed Force (kips)
1016 18925.00 1892309
2006 37580.00 375.916
3017 56875.00. 568.926.
4006* 75850.00 758.735
5020: 95245.00 952.745
6015 114290,00 A1143254
7027 133645.00 A1336.864
8024 152630.00 1526.773.
8511, 161890.00 1619.402;
1032 19275.00 1912810
2003. 37745 00 ,377.567

3021 57050.00 570.677
4013 76045.00 760.686,

-5011 95110;00 951.395
,6016 114345.00 1143.804.
7011 133370.00 1334.113
:8025, 152680.00 1527:273

8517•' 162155.00 1,622.053
1014 18845.00 18.508
2031 38135&00 3812468
3021 56050.00 560.674,
'4017 76010.00 760.336
5027 95285.00 953:145
6025' 114375.00 1144,105

17019,: 133455.00 1 334.964
'8003 152210200 1522.572
8518 162080:00 1621;302

Indicates these readings have been omitted from thfinal computations

Errors In-Jac Calibration
Error In Standard .......... ...... . ...................... 0100 lSi
Initerpolation in:Gauge .................................. I ......... .. .. 0.0000 ksi
AccuraCy of Gauge . ...... 0......0 ........................... ............................. 0.000 ks

ErrorslInGauge Calibration
Interpolationin Master ............ .................. 0.0000 ksl
tQterpolation-in Field-Gauge.. 0.0050 ksl

'Accuacy f Maser.. ..*.............. .. . . 000.15'ACcuracy of MasterL....,;........... ........ ...... .......:, ....... .......,.. ... . .• ......... 0.01 0 : ks!

A6curacy of Field Gauge ....... ........................... :.. 0.0275 Wsi
Errors In FleldUse of Gauge

Interpolation Error .......... ........ ....... ............ .......
Accuracy Error.................... ...... ........................... ,.

Maximum Gauge Reading Used........ ......................... I......

0.0050 ksi
0.0275 ksi
8.5180 .ksl1

FORCE (kips)'= 191.019 '(n2) X GAUGE READING (ksi) + -5.932 (kips)

Correlation = 0.99999866 N/NO:= 0.9630 (Not < 0.66667)
Maximum Error Ratio InJack,,::,. .... .............. W ... .. 0... 6.0084
Maxinium. Error Ratio In Gauge. .............. I ..................................... .......... 0.0049 Topical Report 204 Revion C
Madimum' Total Eiror Ratio ................... . ........ ............ .. 0.0098 Attachment 8.7 Page 186 of j23



DOCUMENTNQ:

DOCUMENT TYPE: ENG
HYDRAULIC JACK CALIBRATION REVISION #

Comparison With Previous Calibration SAFEY RELATED x

NON-,SAFErY-,RELATED
C U B DA PAGE 3 OF /3
COMPUTED BY: Dim DATE-• 11/03/10-1 REVIEWED fiY¥ BAG DATE: 1 1/03/10

Project: POSTITMI Contract No: N1063
Jack Description: PINE Size:ý _850 Tons Register No; 6002

Theoretical Ram Area: 190.45 sq. in. Max Pressure: 1 8500 psi

Calibrating Device Used: MOREHOUSE Register No:, 61195 Constant: 10.0031
Calibrating Gauge. Used: HEISE Register No: 44084 Due Date: 07/28/12'

Data From CurrentCalibration
Area (Af): 191.019 sqhin.
Constant'(C1): -5;932 kips

Max Pressure (P): 8500 psi.

Data From Previous Calibration
Area (AJ):
Constant.(C1):

191.381 sq.in.
-8.275 kips

-f xl-00% = 0.045%

WHERE:

i = (Ai x P)+ (Ci 1000).

f =(Afx P)" + (Cf * 1000)

Topical Report 204 Revion C
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DOCUMENT NO-

DOCUM ENT TYPE: ENG
HYDRAULIC JACK CALIBRATION REVISION* 0

Jack Calibration Record SAFE• Y RELATED X

NON-SAFETY RELATED

C DM0 R EAGE- I D OF 3
.... pOMPU'FED BY: DJM DATE: 1010/7/10 1 REVIEWED BY:': BAG •DATE:, '!0/07/10.

Project: PRE TMI Contract No: N1063

Jack Description: MAGNUS, Size: 1000 Tons Register No:. 9400
Theoretical Ram:Area: 235.62 sq. in. Max Pressure: 8500 psi

Calibrating. Device Used: MOREHOUSE Register No: 61195 Constant: 10.0031
Calibrating Gauge Used:. HEISE Register No: 44084 Due.Date: 07/28/12

Raw Data By: DANIEL O'SHEA Date: 10/07/10 Witness: N/A
Mean Ram Area: i57•1Sq. in. K= 1-6; kips 0 Agency: N/A Date: N/A
ComputedBy: DAVID MALDONADO QC Check: .... Z
Title: FIELD ENGINEER Date: 10/07/10 title- Date: /10

Target Pressure(PS!)I Gauge Reading (PSI) Load Cell Readout Comments
1000 1.003 :22960.00 'RUN:. 1 POSITION: 4'

2000 2003 46475.00
3000 3004 70075.00
4000 4002 93635.00

5000 5005 117330.00,

6000 6004 140890.00,
7000 7010 164865.00
8000 8001 188250.00

1000 1010 23150.00 RUN:, 2 POSITION:' 8"
2000 2007 46430.00
3000 3003 70140.00

4000 4003 93805.00
5000 5004 117335.00
6000 6008 140815.00

7000 7013 164640.00
8000 8006 188005.00

1000 i001 22890.00 RUN: 3 POSITION: 12"
'2000 2004 46560.00

3.000. 3007,,. 70290.00

4000 4005 -93650.00

5000 5002 11,7160.00,
6000 6003 140640.00

7000 7000 164110.00
8000 8006 187600.00

Topical Report 204 Revi r
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DOCUMENT NO:

DOCUMEN" TYPE:, ENG:
HYDRAULIC JACK CALIBRATION REVISION 0

Linear Regression Analysis SAFETY RELATED' X

.NO.No-SAFETY RELATED'

I PAGE I2 OF 3

16/()7/10 I REVIEWED BY: BAG DATE: 10107/10

Project:
Jack Descri
Theoretical F
Calibrating C
Calibrating

PRE TMI C0ntract NO:
plion: MAGNUS Size: 1000 Tons RegisterN0:
Ram Area:, 235.62 sq. In. 'Max Pressure:
)evice.Used: MOREHOUSE Register No: 61195 Constant:
GaUge:Used: HEISE Register No: 44084 Due Date:

N1063
9400
8500 psI!
1010031
07/28/12

Actual, Gauge Reading (psi) Load Cell Readout Computed Force (kips)
1003 22960:00 229.671,
2003 46475.00 464.894
3004: 70075.00, 700.967
40.02ý 93635.00 .936.640
5005 117330.00 1173.664
6004 140890.00 1409.337
7010 164865.00 1649.161
8001 188250.00 1883.084
1010 23150.0W 231.572
2007 46430.00 464.444
3003 70140.0Q 701.617.
4003 93805.00 938.341,
5004,: 117335i00 '1173.714
6008 140815.00 01408.587
7013 164640.00 1646.910
8006& 188005.00 1880.633
1001 22890M00 228&971
2004: 46560.00- 465.744
3007 70290.00, 7031118
4005• 93650.00 936.790
•5002 117160;00 1171.963
6003 140640.00 1406.836
7000: 164110.00 1641.609
8006 187600.00 1876.582

Indicates these readings have beenomitted from'theflnal comJutations

Errors In Jack. Calibration
Error In standard............ ........................ 0.0100 ksl-
Interpolatien in Gauge ................. ............. .............. 0.0000, ksi
Aiccuracy ofiGauge ........ ...................... ........................... 0.0000 ksl

ErrorsInQGauge: Calibration
Interpolationin Master ....... .......................... ........ .......... 0.0000 ksi
Interpolation in Field Gauge. .... .......................... ..... 0.005(0 k.l
Accuracy of Master ........-............................ ......... 0.0100 ksi

Accuracy of'Field Gauge.-............ ; ..... ......................... 0.0275 ksi
Errors In Field Use of Gauge

InterpolationEror .......... ..... ........................ ...
Accuracy Error ....... ... . ................................

Maqximum Um.auge Reading Used .................. .......................................

0.0050
0o.275
8.0060

ksi
ksi
ksl

FORCE 1(kips) = 235.787 (in2) X GAUGE READING (ksi) + -6.961 (kips)

Correlation = 0.9999592 N/NO= 1,000 (Not-< 0.66667)
Maimumrn Error Ratio In•Jack; .... .......... ................. ............ 0:0039.
MaximumErrrRao In Gauge............... ........ ....................... 0.0052 Topical Report 204 Revion C
Maximum Total Error Ratio........... .. ; .. .. ....................... .... m0.0065. Attachment 8.7 Page 189 of i23



DOCUMENT NO::
.DOCUMENT-TYPE: 

EN

HYDRAULIC JACK CALIBRATION REVISION4 I

Comparison With Previous Calibration SAFEmY RELATED

NONSAFETY RELATED

-____ ____ _P BDPAGM 3 OF 0 3I
COMPUTED BY: Dim DATEM' 1 0/07/:10 1REVIEWED BY:ý .BAG ":DATE; 1 0/07/10:

Project: PRE TMI Contract No: Ni1063
Jack Description: MAGNUS Size: 1000 Tons Register No: 9400
Theoretical Ram Area:. 235.62 ,sq. in. MakPressure: 8500 psi
Calibrating Device Used: MOREHOUSE Register.NO:61195 Constant: 10.0031
Calibrating Gauge Used: HEiSE` Register No: 44084 Due Date: 07/28/12

Data From CurrentCalibration
Area (Af): 235.787 sq.in.
ConsptantVCir): -6-961 kips

Max Pressure (P): 8500 psi

Data From Prev'*ious Calibration

Area (Aý):
Constant (C1):ý

232.058 sq.in.,

1.679 kips

Sf 100% -1168%

'WHERE:

i =(A.x P)+(C* 1+000)

f =(Af xP)+ (Cf * 1000)

Topical Report 204 Revion
Attachment 8.7 Page 190 o1 523



D.UMNN DOeUMENT TYPE: ;ENHYDRAULIC JACK CALIBRATION RtVsbN.o

Jack Calibration Record 1 SAFr RELATED: X

COMPUTD:IN DT . . .... R EDBFB y DREtATE:
PAGE [1 Of:

fCOMPUTED;BY: DJM ,,, ,,,DATE',,,. 11/03ii0 REVIEWED BY"- , ,,BAG,, " DATE:ý 1:1/03/10

Proiect: POST TMI Contract No: N.1063

Jack Description: MAGNUS Size: 1000 Tons Register No: 9400

Theoretical, Ram Area: 235.62 sq. inh. Max Pressure: '8500 psi
Calibrating Device Used: MOREHOUSE 'Register No: 61195 Constant: 10.0031

CalibratingGauge Used: HEISE Register No: 44084 Due Date: 07/28/12

Raw Data'By: DANIELO'SHEA Date:: 11/03/10 Witness- N/A

Mean Ram Area: I2I3•5 )1 sq. in. K= k12, f6ij kips Agency N/A Date: N/A

Computed.By: DAVID MALDONADO QC M.'/
Title:ý FIELD ENGINEER Date: 11/03/10 Title: " Date:

Target Pressure (PSI) Gauge Reading (PSi) Load Cell ReadOut .Comments

1000 1015 22865 RUN: .1 POSITION: 4'"

2000 2017 46275

3000 3015 69745

4000 4016 93410

5000 5011, 116900

6000 6022 1,40780

7000 7026 164445'

8000 8034" 188060,

1000 1009: 22620 RUN: 2 POSITION: 8"

2000 2013. 46105

3000 3012 69640

4000 40,10" 93170

5000 5007ý; 116710
6000 6069' '140210

7000 7012, 163735

S 8000 8012 187315

'1000 1010. 22560 RUN: 31 POSITION: 12'
-2000 2015 45990

.3000 3011 69360
4000, 4009, 92850

5000 5013: 116630

'000 6023 140,360
_ 7000 7013, 163565

-6000 8016' 187025

I. I

Topical Report 204 Rev )nC
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HYDRAULIC JACK CALIBRATION
Linear Regression Analysis

DOCUMENT NO:I
DOCUMENT TPE': ENO.

SAFETY RELATED' X

NON-SAFETY. RELATED

PAGE '2 OF 3
W110/0 I REVIEWEDBY: BAG DATE: 11/03/10

Project: POST TMI Contract No:
Jack Description: MAGNUS Size: 1000 Tons Register No:
Theoretical Ram Area: 235.62 sq. In, Max Pressure:
Calibrating Device Used: MOREHOUSE Register No: 61195 Constant:
Calibrating Gauge Used HEISE Register No: 44084 Due Date:.

N10630
9400

:8500 psil
10.0031
07/28/12

Actual Gauge Reading (psi), Load CelIReadout Computed Forice (kips)
10115 22865.00 228.721
2017 46275.00 462.893
.3015 69745.00 697.666
4016 93410.00 934,390
.5011 116900.00 1169.362
6022 140780.00 1408.236
7026 164445.00 1644.960
8034 188060.00 1881.183
1009 22620.00. 226.270
2013 46105.00 461.193
3012 69640.00 696.616
4010 93170.00 931.989
5007 116710.00 1167A462
6009 140210.00 1402T535
7012 163735.00 1637.858
8012 187315.00 1873.731.
1010 22560.00 225.670
20J15 45990.00 460.043
.3011 69360.00 693.815
4009 92850.00 928.788
5013 116630.00. 1166.662
6023 140360.00 1404.035-
7013 163565.00 1636.157
8016 187025.00 1870.830

Indicates these readlings.have been omitted from thefinal computations,

Errors In Jack Calibration
Error In.Standard .... ....... ........... ;..,; .,..... . .. . 0.0100 ksi
Interpolation In Gauge: .................................................. o.o00000 ks
Accbtracy ofGauge .............. 0 ......... ............................. 0.0000 kksl

Errors'In Gauge:Calibratlon
Interpolation In.Master ................ .......................... 0.0000 ksiInterpolation in Field'Gauge ....................... ...... ...... I .. . 0.0050 1si
Accuracy of Master..... ......... .. ............. ......... 0.0100 ksl

Acuiacy of Field Gauge. .................................-.. 0.0275 Iksi
Errors In Field Use of Gauge

•Interpolation Error ... ..-......... E...... ;-..........;....... ........ ...-.................. ... . .
M Accuracy Error, .......... ...... ......................... I

Maximumr Gauge Reading Used ............................ .........................

0.0050
0,0275
8.0340

ksl
ksi
ksl

FORCE (kips) = 235.377 (inp) X GAUGE READING (ksi) + -12.16

Correlation= 0.'999994'25' N/NO 1:000 (Not <0.666667)
MaxiOMum Error Ratio In Jack .......... ....... .............. .. .0.0087

Maxirnum .Error Ratio. in Gauge .............. ..................... .- . ............. . . .'0.0052 Topical
Maximum Total Error Ratio...... ; ......................... .............. .0.0102 Attachm

6 (kips)

Report 204 Revion 0
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DOCUMENT NO:
DOCUM ENTTYPE: ENG

HYDRAULIC JACK CALIBRATION REVISION# 0

Comparison.With Previous Calibration: SAFEYREATED
INON.SAFETY RELATED

,PAGE :3, .OF'

Project: Post TMI Contract'No: N1063

Jack Description' MAGNUS Size: 1000: Tons' Register No: 9400
Theoretical Ram Area: 235.62 sq. in. Max Pressure: 8500 psi
Calibrating Device Used: MOREHOUSE Register No: 61195 Constant: 10.0031

Calibrating GaugeUsed: HEISE Register No: 44084 Due Date: 07128112.

Data From Current Calibration
Area (Af): 235.377 sq.in.
Constant (Ce). -12.166 kips

Max Pressure (P): 8500 psi

Data From, Previous Calibration
Area (A):. 235.787 sq.in.

Constant (Cj):. -6.961 kips,

-fA xl00% = 0.435%

WHERE:

i = (Aix P) + (Ci *: 1000)

f= (Af x P) + (Cf* 1000)

Topical Report 204 Revion C
Attachment 8.7 Page 193 of i23



Number

TMI -Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 13

Review / Acceptance of Contractor Procedures

Page 1 of}t2

Procedure Number!/ Title

(:ý I. 6Z-L'AC.(

,.--,0 / OJIW6o c -/oIJ_\dZ_•.O/ 3•9•, )7,',n ,z.L.s-

rýU ,0 cz O/ _.um qc" t ^'-'1F
"/. .orN.CPg4cA "7-i/-7-

/W-- Mee-c-I0

C 6.01 rAe-rCAP KF0 V4

614~Z s~s'.

/ 1_eaKVr

"- Ia "/I-

•\• 2. 1/ ( •.-c• '-•

§~u2.~. .'6~2as j 4 eo

4 A .cZ -o'(/sS

Revision

0

0

62

0

0

0/
~0~

0

(

0

~0~~

~~0~

Reviewed/Accepted by Date

)'/ C-7" /0

, I z 0 /

2o OcT /o

0/

Zo 6Yc7-/0

2,

20o O-c' /

zo c-, -/o

ZO c7-/ I0&ZO 62c-r/o

44
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 13

Review / Acceptance of Contractor Procedures

Procedure Number I Title

0 14::2a=,1-?,:: Cor

QA q-,c

V"01 6, I. (-,"/OAJ/ 9T/Zv rl6

0 l '-- 4.. I/ ,',-F .e T,77 ,..)
&_4f,-fý.O 77/

L<2A 11. o C-

Revision

0

0

0
0

O,

Page/i/ of/

Date

2:6) 6ac7- 1Z Ocr / 0

) &•6-r /0

-ZO 6-;c-7 /0ZQ 0O7-/

ZO KocT /6
Zo 6'C-r /q

76o /2C I)

44
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Precision Surveillance Corporation
3468 Watling Street Phone: (219) 397-5826
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TENDON SURVEILLANCE PROGRAM
MANUAL CONTROL POLICY

July 31, 2009
Page 2 of 2

Revision 0

1.0 Controlled copies of this manual SHALL be submitted for review and approval according
to the distribution and quantity requirements established by the Contract Documents.
Where this is not specified, Precision Surveillance Corporation SHALL submit a
minimum of one controlled Manual. Where applicable, an uncontrolled copy may be
submitted to assist in the review process. To avoid fabrication or construction delays, a
line of communication should be established with the personnel responsible for initiating
approval for the Manual or Revisions thereto, rather than incurring the delay for
gravitation to that level.

2.0 Acknowledgement of Receipt is mandatory upon receiving a Controlled Manual and a
form is supplied to facilitate this response. This form or a copy, SHALL be filled in with
the information requested and returned in order to activate the Control status of this
Manual, otherwise it will be treated as an uncontrolled manual and no attempt SHALL
be made to keep it in a current condition.

3.0 The responsibility for keeping the uncontrolled Manuals up to date SHALL be incumbent
on the person acknowledging receipt of the Controlled Manual.

4.0 Reproduction of the Manual IS NOT AUTHORIZED, except for copies made by Exelon
for internal distribution review and use, without the expressed written consent of the
Precision Surveillance Corporation Quality Assurance Section responsible for the
maintenance of the Manual.

5.0 Where required, uncontrolled manuals SHALL be submitted at the pre-bid stage of the
project. In the event of non-award of the project to Precision Surveillance Corporation,
the uncontrolled Manual SHALL be returned to the Quality Assurance Section.

6.0 INTERNAL

6.1 Those Precision Surveillance Corporation personnel receiving Controlled Manuals or
revisions thereto, SHALL be responsible for reviewing and understanding those
portions of the Quality Program that they and their subordinates are responsible for.
The return of the Acknowledgement of Receipt SHALL constitute certification that the
person receiving that Program/Revision has reviewed the contents and has taken
appropriate action to notify or train those personnel under his control that are affected
by that document or the revisions thereto.
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ACTIVE CORROSION: Corrosion on a component that exhibits metal loss that has
occurred since fabrication or construction, and/or exhibits pitting visible to the naked
eye. Active corrosion usually is a reddish/rust color.

ANCHORHEAD (Stressing Washer): The round machined components at the end of
each end of the tendon through which tendon wires are passed.

BEARING PLATE (Baseplate, Trumplate): The steel plate at the end of the tendon,
embedded in the concrete. The tendon is passed through the hole in the plate and the
anchorhead bears against the plate or shim which in turn transfers the load to the
concrete.

BROKEN WIRE: A wire within a tendon assembly that is broken and not capable of
accepting post tensioned load. Wires that excessively protrude from the anchorage
components are suspected to be broken.

BUTTONHEAD: The end of the tendon wire that was mechanically deformed during
construction, which seats on each anchorage.

CONTINUITY TEST: A method of determining if wires are intact and not broken within a
tendon. This is an optional test that may be recommended as a corrective action if
abnormal degradation is identified.

CORROSION PROTECTION MEDIUM (Grease, Casing Filler): Grease injected into
tendon duct and anchorage caps for corrosion protection. Also referred to as grease or
sheathing filler grease.

EFFECTIVE WIRE: Tendon wire capable of maintaining required post tensioned force.

ELONGATION: The distance a tendon/wire stretches while under stress.

FEELER GAUGE METHOD: The method used to determine lift off during a test that
utilizes the placement of feeler gauges within the anchorage components while the
tendon is under jack/ram load.

FIELD END: The end of the tendon on which buttonheads are formed after the tendon is
installed. The field end usually does not have a bushing.

FREE WATER: Any quantity of water collected from a tendon grease cap, anchorage
components, shim gaps, or tendon duct.

GREASE CAP: Steel container bolted to the bearing plate or anchorhead. A grease cap
encases the anchorage assembly to provide permanent corrosion protection.
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GUARANTEED MINIMUM ULTIMATE TENSILE STRENGTH (GUTS): The tensile
strength of the tendon assembly based upon the tensile strength of the wire used in
construction and the quantity of effective wires. The minimum Guaranteed Ultimate
Tensile Strength of 0.250 inch (6.35 mm) diameter wire is 240,000 pounds per square
inch or 11,781 pounds per wire.

INSPECTION PERIOD: The period in which an inspection is completed at a specific
site.

JACK (Ram): A cylindrical, hydraulic piston used to stress the tendon. Also referred to
as a "Ram".

JACK CHAIR: That device attached to the front of the ram and bears against the
bearing plate, which provides the lift height for the tendon as it is being stressed.

LIFT OFF FORCE: The actual force or pressure required to lift the anchor head off the
tendon anchorage assembly shim stack.

LOCK OFF FORCE: The final seating force of a tendon after tensioning during
construction or retensioning thereafter.

MINIMUM DESIGN FORCE (kips): The minimum acceptable average prestress force
for a tendon or group of tendons to maintain the design basis of the containment
structure.

MISSING WIRE: A wire that is identified as missing from the tendon.

MONITORING OF FORCE: That series of operations that determine the force or
prestress remaining in the tendon.

NET DUCT (GREASE VOID) VOLUME: The volume within a tendon duct that is
capable of being filled with corrosion protection medium. This is the gross duct volume
minus the volume taken by the tendon wires and components.

OVERSTRESS FORCE: The maximum force that can be applied to a tendon during lift
off testing and retensioning. This force is 80% of the tendon's ultimate tensile strength.
For wire specification ASTM A421, 80% of the minimum Guaranteed Ultimate Tensile
Strength of the wire is 9,423 pounds for each 0.25 inch diameter wire.

POST TENSIONING: A method of prestressing concrete in which the tendons are
tensioned after the concrete has cured.
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PREDICTED FORCE: The pre-calculated force (in kips) based upon the measurement
of the prestressing forces during installation minus the losses in prestressing forces that
were predicted to have occurred since that time because of material and structural
characteristics. This is the calculated minimum force that should be achieved during lift
off. This value is the acceptance criteria for measuring pre-stress forces. The as-found
value should be equal to or exceed this value.

PRESTRESSED CONCRETE: Reinforced concrete in which internal stresses have
been introduced in such magnitude and distribution that the stresses resulting from
loads are counteracted to a desired degree.

PRETENSIONING FORCE: The force achieved during retensioning where the slack
and mechanical clearances have been removed.

PROTRUDING OR UNSEATED WIRE: A wire within a tendon assembly that is
extending beyond a tendon anchorhead face after stressing and is not seated against
the anchorhead. The wire must be evaluated.

PUMP: A mechanical device used to pump hydraulic fluid into the jack and apply the

force required to stress the tendon.

RAM: Synonym for Jack. (See Jack)

REGRESSION ANALYSIS: The determination, based upon evaluation of measured
forces, of the capability of a tendon or group of tendons to maintain the minimum design
prestress force(s) until the next scheduled inspection or beyond.

RESPONSIBLE ENGINEER: A Registered Professional Engineer (RPE) experienced in
evaluating the in-service condition of structural concrete. The RPE shall have
knowledge of the design and construction codes and other criteria used in the design
and construction of concrete containment structures in nuclear power plants.

SHEATHING (Conduit, Duct): The thin-walled tubular steel used for creating a void in
the concrete through which the tendon is passed. (Also referred to as : duct, conduit.)

SHIM STACK: A series of steel shims installed between the anchor head and bearing
plate so that the desired prestress force is obtained.

SHOP END: The end of a tendon on which the buttonheads are formed prior to
installation. These buttonheads are formed in a shop environment and not in the field.

STRESSING: Connecting the ram to the tendon and pulling until a predetermined force
and elongation is achieved.

STRESSING ADAPTOR (Coupler): That threaded device attached to the pull-rod of the
ram, which couples with the anchorhead to be stressed.
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TENDON: A separate continuous multi-wire tensioned element anchored at both ends
to an end anchorage assembly. An assembly of prestressing steel and anchorage
components which imparts prestressing forces to concrete.

TENDON END ANCHORAGE ASSEMBLY: That portion of the tendon which extends
beyond the bearing plate while in a stressed condition which consists of the bearing
plate, shim stack, anchor head and wire.

TENDON GROUP (TYPE): Groups based upon geometry and position in the
containment structure. Horizontal, vertical, and dome tendon groups are applicable to
TMI Unit 1.

TENDON LOCATION NUMBER: The identity of a tendon with regard to it's location in

the structure.

WIRE: 0.250 inch (6.35 mm) diameter wire manufactured to ASTM A421.
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1.0 PURPOSE

1.1 The purpose of this document is to create an awareness for those safety
considerations that must be observed by personnel working around or directly
involved in Post-Tensioning System operations.

2.0 GENERAL

2.1 All personnel directly involved with the Post-Tensioning System operations shall be
made aware of the magnitude of the working forces and safety requirements for the
various operations.

3.0 SAFETY

3.1.1 WIRE

3.1.2 The wire used for fabricating the tendons has a minimum breaking strength of
240,000 pounds per square inch. This means that each 1/4" diameter wire is
capable of withstanding a minimum breaking load of 11,781 pounds. Multiply this
by the number of wires in a tendon and you are dealing with forces of almost 2
million pounds for a 169 wire tendon.

NEVER CONNECT A WELDING GROUND, PERFORM WELDING ON, OR STRIKE AN ARC
NEAR A STRESSED TENDON.

NEVER APPLY AN OPEN FLAME TO THE BUTTONHEADS, THE WIRES OR
ANCHORHEADS OF A STRESSED TENDON.

NEVER STRIKE THE BUTTONHEADS, THE WIRES OR THE ANCHORHEADS OF A
STRESSED TENDON WITH A HAMMER OR ANY OTHER OBJECT.

3.1.3 The above actions could cause a button head or wire to fail. During tendon tensile
testing, broken wires or button heads have been observed to penetrate hard
lumber in excess or 4 inches in thickness, about the equivalent of a .32 caliber
bullet.

3.2 STRESSING OPERATIONS

3.2.1 During de-tensioning or stressing operations the following cautions shall be
observed.[ NEVER EXCEED THE OVERSTRESS FORCE OR PRESSURE - 80% OF TENDON GUTS

FOR THE AMOUNT OF EFFECTIVE WIRES IN A TENDON. (1592 kips FOR A 169 WIRE
TENDON.)
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DO NOT STAND BEHIND THE JACK WHEN IT IS UNDER LOAD.

KEEP FINGERS OUT OF ANY PINCH AREAS.

BE ALERT DURING SHIM PLACEMENT AND REMOVAL.

3.3 STRESSING ADAPTOR (COUPLER)

3.3.1 Prior to applying ANY FORCE to the tendon, the stressing adaptor, coupler, must
be fully engaged with the anchorage to be stressed or de-tensioned. No more than
3/8 of an inch of the anchorage shall protrude beyond the bottom face of the
stressing adaptor, to constitute full engagement.

3.3.2 During coupling and uncoupling of the stressing adaptor with the bushing and the
small anchor head, and especially where some difficulty is encountered with the
actual coupling, there is a possibility that the small anchor head may become
partially or completely unthreaded from the bushing. Therefore, where any
difficulty has been encountered in coupling the adaptor to any anchorage,
especially where repeated thread-on and unthreading is noted, before any load or
jacking force is applied to that tendon, the proper engagement of the shop anchor
head to the bushing shall be checked. This shall be done visually verifying that the
small anchor head does not protrude beyond the bottom face of the bushing. The
uncoupling could occur as a result of tight, sticking or slightly damaged threads.

3.4 GREASING OPERATIONS

IDURING GREASING, BE AWARE THAT THE GREASE IS HOT AND MAY BE PUMPED
UNDER PRESSURE.

3.4.1 During greasing operations the grease may be pumped under pressure and will
have temperatures in excess of 200'F and injury could occur through
carelessness. It is therefore essential to avoid direct contact with the hot grease
and to make sure all connections are secure.

3.4.2 Exercise caution when climbing ladders. The potential for slippery surfaces
created by grease on shoes exists. Ladder rung, etc. shall be wiped clean if
coated in grease.

3.4.2.1 During heating of grease be aware that belt heaters are hot and could cause
injury if touched. It is also essential to ensure that no flammable materials are
allowed to touch belt heaters when in operation.
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3.4.2.2 Belt heaters draw large amounts of current, ensure that power supply and any
extension chords used are suitable for the power requirements.

3.5 CONSTRUCTION SAFETY

DO NOT STAND UNDER LOADS WHILE STATIONARY OR DURING HOISTING.

DO NOT PERMIT OTHERS TO STAND UNDER LOADS.

DO NOT THROW OR DROP OBJECTS FROM THE SCAFFOLD.

3.5.1 All Exelon Accident Prevention Procedures shall be rigidly adhered to, to the total
satisfaction of the site safety department. As in other heavy construction, care
should be exercised while working from scaffolds, platforms, ladders, high or
restricted access locations. Respect for the safety and well-being of the other
trades and personnel in the area must be observed, especially during hoisting
operations.

3.5.2 Some work may be near plant equipment required for safe shutdown and/or may
cause shutdown if plant equipment is damaged. Use special care therefore when
suspending or moving de-tensioning rams or other heavy surveillance equipment.

3.5.3 If required notify site safety organization to obtain air samples in the tendon gallery
prior to entry into the gallery. Enter gallery only upon site safety approval.

3.5.4 If there are any doubts or questions concerning a point of operation or safety, refer
to the PSC Construction Supervisor before starting that operation or proceeding
any further. Refer to the Quality Control personnel any questions about quality
before starting operations or proceeding any further.

3.5.5 For surveillances during plant operation, special precautions must be taken to
avoid work in hazardous areas resulting from plant operating conditions.

TopicA@7 : 09AMhc
Attachment 8.7 Page 212 of 523



PSC PROCEDURE SQ 1.0
PURPOSE

July 31, 2009P S C Page 1 of 2
Precision Surveillance Corporation Revision 0

EXELON
THREE MILE ISLAND

UNIT 1 (35TH YEAR) PHYSICAL
CONTAINMENT BUILDING TENDON SURVEILLANCE

PRECISION SURVEILLANCE CORPORATION
IN-SERVICE INSPECTION

QUALITY CONTROL PROCEDURE

SURVEILLANCE PURPOSE

Q.A. MANAGER 07131(09

DatePrepared by

Apprved by

Apprecd b

Title

PROJECT MANAGER, P.E.

Title

PRESIDENT

Title

07/31/09

Date

07/31/09

Date

U

010 SQ 1.0 BY.09 ISIdoc
Topical Report 204 Revion 0
Attachment 8.7 Page 213 of 523



PSC PROCEDURE SQ 1.0
PURPOSE

July 31, 2009
Page 2 of 2
Revision 0

1.0 PURPOSE

1.1 The Purpose of the Tendon Surveillance Program is to demonstrate the integrity of
the containment pre-stressing system, including containment tendons, tendon end
anchorage hardware and adjacent concrete integrity, and evaluation of the corrosion
protective (grease) system. Individual inspections of selected tendons, as well as
grease sample testing are performed to evaluate the overall integrity of the pre-
stressing system.

1.2 Tendon surveillance is required at 1, 3, 5, and 10 years after the Initial Containment
Structural Integrity Test and is to be performed every 5 years thereafter for the life of
the plant.

1.3 The purpose of this Surveillance Quality Control Manual is to provide those
procedures that will be necessary to perform the Unit 1 Physical 3 5 th Year In-Service
Inspection (Surveillance) of the Reactor Building Post-Tensioning System Tendons
for Exelon's Three Mile Island Nuclear Plant.

1.3.1 The surveillance must conform to the requirements of TMI Procedure 1301-9.1.

1.3.2 The SQ procedures provide additional detailed instructions for certain surveillance
activities.

1.3.3 In the event of conflict between 1301-9.1 and an SQ, the former governs.

1.3.4 Procedures shall be used as shown in PSC Procedure SQ 2.0.

1.3.5 In addition, each procedure provides as necessary, the reporting responsibilities
for PSC Personnel for notification to TMI Engineering in writing of unacceptable
conditions that may have been detected as a result of the Inspections, Tests or
Evaluations.

1.4 It shall be the responsibility of Exelon to evaluate the seriousness of the
unacceptable condition and to formulate, with the assistance of the PSC Engineering
Department as required, or if needed, a means of corrective action.

1.4.1 It shall further be Exelon's responsibility to draft and submit a formal report to the
United States Nuclear Regulatory Commission describing the unacceptable
condition and the required corrective action.

1.5 This Surveillance Quality Control Manual has been developed in accordance with
Exelon's Procedures 1301-9.1 Rev 20, ER-AA-335-018 and ASME Section XI,
Subsection IWL, 2001 Edition with 2003 Addenda and the applicable amendments as
specified in 10CFR50.55a, Codes and Standards.

TOtpiahRmeF t802.•ag4 of 52)c
Attachment 8.7 Page 214 of 523



PSC PROCEDURE SQ 2.0
SURVEILLANCE SCOPE

July 31, 2009

Precision Surveillance Corporation 
RevisionPage 1 of 3

EXELON
THREE MILE ISLAND

UNIT 1 (3 5TH YEAR) PHYSICAL
CONTAINMENT BUILDING TENDON SURVEILLANCE

PRECISION SURVEILLANCE CORPORATION
IN-SERVICE INSPECTION

QUALITY CONTROL PROCEDURE

SURVEILLANCE SCOPE

Prepared by

Approved by

12, 1o: by'

Approved by

QA MANAGER

Title

10/13/10

Date

PROJECT MANAGER, P.E.

Title

10/13/10

Date

PRESIDENT 10/13/10

DateTitle

Totpacm i 87F• Page2 15\ ofr 5c
Attachment 8.7 Page 215 of 523



PSC PROCEDURE SQ 2.0
SURVEILLANCE SCOPE

July 31, 2009
Page 2 of 3
Revision 0

Revision 1, 10/13/10

1.0 CONTAINMENT ARRANGEMENT

1.1 The Three Mile Island Unit 1 containment building is a post-tensioned and reinforced
concrete structure comprised of a vertical cylinder with hemispherical dome roof. It is
supported on a conventional reinforced concrete foundation slab. The containment
structure post-tensioning systems provide sufficient external pressure load to balance
the internal pressure of the structure as well as the design basis accident internal
containment pressure. The post-tensioning system consist of:

1.2 Approximately 166 vertical tendons in the cylinder walls anchored at the top surfaces
of the ring girders and at the bottom of the base slabs;

1.3 Approximately 330 hoop tendons in the cylinder wall. Each tendon encloses 120
degrees of arc and is anchored at two of the six vertical buttresses;

1.4 Three groups of 49 dome tendons (total 147 tendons) alternately oriented at 120
degrees to each other and anchored at the vertical faces of the ring girders.

1.5 Each tendon consists of nominally 169 - 1¼" diameter high strength wires with
buttonhead anchorages. The vertical and hoop tendons are housed in individual
spirally wrapped, corrugated, thin wall sheet metal sheathing connected to steel
bearing plates and trumplets at each end. The dome ducts are 5" schedule 40 pipe.
The sheathing (pipe) is cast into each containment structures' concrete walls and
dome. The tendons are capped at each anchorage with a sheathing filler cap and
the tendon sheathing and caps are filled with corrosion preventing grease.

2.0 UNIT 1 SCOPE OF WORK

2.1 The required Inspections, Testing and evaluation of the Post-Tensioning System of
Exelon's Three mile Island Nuclear Plant - Unit 1 during the 3 5 th Year surveillance,
and additional SGR scope, shall be performed for the tendons (selected by TMI
Engineering) and types of activities shown in table Table 2-1.

2.1.1 The surveillance must conform to the requirements of TMI Procedure 1301-9.1.

2.1.2 The SQ procedures provide additional detailed instructions for certain surveillance
activities.

2.1.3 In the event of conflict between 1301-9.1 and an SQ, the former governs.
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H13-41 BT1 & BT3 *
H24-33 BT2 & BT4 *
H46-50 BT4 & BT6 *
H51-49 BT1 &BT5 * * I * * DETENSION

H62-26 BT2 & BT6 e * * * COMMON

V-I I TOP/BOT *

V-32 TOP/BOT * 1 * * *COMMON
V-90 TOP/BOT * * DETENSION

V-132 TOP/BOT * *

D-122 NE&SW * * * *
D-225 NW&SE 0 a _ COMMON

D-322 NWT&/SE * * * * * DETENSION

D-342 NW & SW 0 * COMMITMENT FROM 30 YEAR
LEGEND

SQ 6.0 - GREASE CAP REMOVAL SQ 10.2 - TENDON WIRE INSPECTION
SQ 6.1 - INSPECTION FOR WATER SQ 10.3 - TESTING TENDON WIRES
SQ 7.0- GREASE SAMPLE ANALYSIS 1301-9.1 - RETENSION TENDONS
1301-9.1 - TMI PROCEDURES SQ 12.1 -GREASE REPLACEMENT

H46-39 2 T4 & BT6 * * * * 0 * * * DETENSION

H46-41 BT4 & S * C EA

V-118 TOP/BOT 0 0 0 0 0 0 - DETENSION

V-134 TOP/BOT S * - GA R

/I\

3.0 EXPLANATION

3.1.1

3.1.2

"V" are Vertical Tendons, "H" are Hoop Tendons and "D" are Dome Tendons.

"." - means the tendon shown shall be Inspected for the stated requirements during
this Surveillance.
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1.0 EQUIPMENT

1.1 The following list of equipment should be available for use during the Surveillance
operations. This list is only intended as a guide.

1.2 Miscellaneous shackles, hooks, chain hoists, Come-A-longs, hoisting slings.

1.3 Banding equipment.

1.4 Communications equipment - Walkie Talkies or Sound Powered Phones.

1.5 Buckets, pails, rags, brushes.

1.6 Miscellaneous Tools, hammers, wrenches, ratchets, sockets, bundling wire, screw
drivers, pliers, heavy duty wire cutters, files, pry bars, etc.

1.7 Miscellaneous nuts, bolts, pins, washers, wooden blocks, rags, lights, extension
cords, tape, etc.

1.8 Platforms, scaffolding, ladders, man-lifts, cable, ropes, etc.

1.9 Plastic Bags, Plastic Sheeting (Visqueen).

1.10 Band or Drum heaters.

1.11 Fluid Pump for drum.

1.12 Empty 55 Gallon drums.

1.13 Grease can gaskets.

1.14 55 Gallon drums of Viscosity Oil Visconorust 2090P-4 (Certified).

1.15 55 Gallon drums of Viscosity Oil Viscor #16A Solvent or equal (Certified).
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1.0 INSPECTION EQUIPMENT

1.1 The following items shall be required for the inspections stated in each procedure.
Each piece of testing and measuring equipment shall be in a currently calibrated
condition. Items in excess of those shown as being required for that procedure, and
being used during the Inspections of that procedure, shall be documented on the
appropriate Data Sheet where they were used for: Name, Identification and
Recalibration Date.

2.0 SQ 6.0

2.1 Surface Thermometer.

2.2 Pocket-Probe Thermometer.

2.3 Sample of new 2090P-4 grease in a closed container (for Color Match).

3.0 SQ 6.1

3.1 Suitable quantities of clean, unused non-metallic containers for obtaining water
samples.

3.2 Clean unused rags or wipers.

3.3 Indelible permanent marking devices and/or labels for the sample containers.

3.4 Flashlights and batteries.

3.5 Pens; Markers; Data Sheets; Tendon Inspection List.

4.0 SQ 7.0

4.1 Suitable quantities of clean, unused 1 quart containers; plastic or steel.

5.0 SQ 7.1

5.1 Standard Outside Measuring Micrometer capable of reading to 0.001" or better.

5.2 Standard Inside Measuring Micrometer capable of reading to 0.001" or better.

5.3 Special Pitch Diameter Go and No-Go Thread Plug Gauges.

5.4 A set of three hardened standard stub ACME thread wires (diameter 0.129" to
0.162").

5.5 Shims, used in the three-wire method of measurement.
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6.0 1301-9.1

6.1 Magnifying Glasses with suitable illumination.

6.2 Optical Comparator with 0.005" Measuring Reticle.

6.3 Steel Ruler, Steel Tapeline.

6.4 400 Grit Wet or Dry Sandpaper.

6.5 Steel Wool - Medium Coarseness.

6.6 Feeler Gauges.

6.7 Stressing Jacks.

6.8 Pressure Gauges.

6.9 Caliper. (Optional)

6.10 Heise Digital Gauge (Verification of Pressure Gauge Calibration, refer to Procedure
QA 10.1).

6.11 Surface Thermometer.

6.12 Tendon Wire Pulling Ram. (Optional)

6.13 1" O.D. Micrometer.

6.14 Wire Test Apparatus.

6.15 Pressure Gauge, if used with the hydraulic pump for the Apparatus.

7.0 SQ 12.1

7.1 Surface Thermometer.

7.2 Pocket-Probe Thermometer.
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1.0 CHECKLIST

1.1 The following items should be checked prior to beginning work. This is not a Quality
Control Documentation requirement and is only presented as a reminder list to those
personnel who will be dependent on these items.

1.2 Verify that all the Construction Equipment cited in PSC Procedure SQ 3.0 has been
prepared or arrangements made for acquisition.

1.3 Verify that the Quality Control Equipment cited in PSC Procedure SQ 4.0 has been
ordered or is available for use.

1.4 Verify that the Grease Testing Laboratory has been qualified and ready to receive the
grease samples.

1.5 Verify that suitable quantities of the data sheets are available or the means to
generate a suitable quantity is available on site.

1.6 Verify that controlled copies of the PSC Quality Assurance Manual and the PSC
Surveillance Quality Control Manual are available.

1.7 Verify that each item supplied as Quality Control Equipment has been calibrated and
that suitable documentation accompanies each item.

1.8 Verify that all Field Quality Control Personnel are qualified and that copies of
certifications exist for each Inspector.

1.9 Verify that the Construction Personnel are familiar with the operating manuals for the
equipment and that suitable training has been provided to familiarize them with the
Surveillance requirements.

1.9.1 Verify that the Construction Personnel are familiarized with the Safety Comments
for the Surveillance.

1.9.2 Verify that the Construction Personnel have been familiarized with the OSHA
safety requirements and any selective safety measures imposed by Exelon.

1.9.3 Verify that the On-Site Radiological Safety Training requirements have been

completed if required.

1.10 Verify that the identity and location of each tendon to be inspected is correct.

1.11 Verify that suitable quantities of 2090P-4 grease and Viscor #16A Solvent or
equivalent are available with the required documentation.
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CHECKLIST

ITEM STATUS SIGNED DATE

1.2 Verify that all the Construction Equipment cited in PSC Procedure [: Yes [L N/A
SQ 3.0 has been prepared or arrangements made for acquisition.

1.3 Verify that the Quality Control Equipment cited in PSC Procedure El Yes EL N/A
SQ 4.0 has been ordered or is available for use.

1.4 Verify that the Grease Testing Laboratory has been qualified and EL Yes EL N/A
ready to receive the grease samples.

1.5 Verify that suitable quantities of the data sheets are available or LI Yes E] N/A
the means to generate a suitable quantity is available on site.

1.6 Verify that controlled copies of the PSC Quality Assurance EL Yes El N/A
Manual and the PSC Surveillance Quality Control Manual are
available.

1.7 Verify that each item supplied as Quality Control Equipment has L] Yes EL N/A
been calibrated and that suitable documentation accompanies
each item.

1.8 Verify that all Field Quality Control Personnel are qualified and Dl Yes EL N/A
that copies of certifications exist for each Inspector.

1.9 Verify that the Construction Personnel are familiar with the El Yes EL N/A
operating manuals for the equipment and that suitable training
has been provided to familiarize them with the Surveillance
requirements.

1.9.1 Verify that the Construction Personnel are familiarized with EL Yes E1 N/A
the Safety Comments for the Surveillance.

1.9.2 Verify that the Construction Personnel have been EL Yes EL N/A
familiarized with the OSHA safety requirements and any
selective safety measures imposed by Exelon.

1.9.3 Verify that the On-Site Radiological Safety Training El Yes EL N/A
requirements have been completed if required.

1.10 Verify that the identity and location of each tendon to be El Yes El N/A
inspected is correct.

1.11 Verify that suitable quantities of 2090P-4 grease and Viscor #1 6A EL Yes EL N/A
Solvent or equal are available with the required documentation.
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1.0 PURPOSE

1.1 This procedure will establish the requirements for the removal of Grease Caps (End
Caps) for purposes of evaluation and visual inspection during In-Service-Inspection
(surveillance) of the Post-Tensioning System Tendons at Exelon's Three Mile Island
Nuclear Plant - Unit 1.

2.0 RESPONSIBILITY

2.1 As stated in PSC Procedure QA 4.0.

3.0 QUALIFICATION

3.1 As stated in PSC Procedure QA 4.1.

4.0 EQUIPMENT

4.1 The equipment necessary for the Quality Control activities will be itemized in PSC
Procedure SQ 4.0.

5.0 QUALITY CONTROL

5.1 This procedure contains QCD points. The work shall not progress past or through a
QCD without a sign-off or verbal approval from the QC Inspector. All Quality Control
Documentation (QCD) points shall only require documentation of information or
evaluation data. The sign-offs and required information or evaluation data shall be
documented on Data Sheet 6.0.

6.0 PRECAUTIONS

6.1 A tendon grease cap weighs in excess of 50 pounds and may contain 50 pounds of
grease. Be prepared to support this weight when the grease cap is unbolted and
removed.

6.2 The sheathing filler (grease) may be in liquid, gel or solid form. Tendons in the area
of steam or feed penetrations in operating plants, may contain hot grease and some
caution should be exercised. It is not necessary to drain all the grease from a tendon
void and is to be avoided if possible.

CAUTION: NEVER STRIKE THE BUTTONHEADS, THE WIRES, OR THE ANCHORAGES

OF A STRESSED TENDON WITH A HAMMER OR ANY OTHER OBJECT.

HAVE SUFFICIENT QUANTITIES OR SIZES OF CONTAINERS ON HAND TO CATCH THE
GREASE, AS IT MAY FALL FROM THE TENDON VOID, ANCHORAGE OR GREASE CAP.
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IF AT ANY TIME A CRACKED OR BROKEN ANCHORHEAD IS DETECTED AS A RESULT
OF THESE INSPECTIONS, ALL WORK SHALL STOP. ALL PERSONNEL SHALL BE
MOVED AWAY FROM THAT AREA. THE PSC CONSTRUCTION SUPERVISOR SHALL BE
NOTIFIED. THE CONDITION SHALL BE FORMALLY DOCUMENTED BY A
NONCONFORMANCE REPORT. THE WORK AND/OR INSPECTIONS SHALL CONTINUE
AFTER A SAFETY EVALUATION HAS BEEN MADE AND ONLY AT THE DIRECTION AND
CONTROL OF THE PSC CONSTRUCTION SUPERVISOR AND TMI ENGINEERING.

6.3 Provide protection during inclement weather to prevent entry of moisture into the end
anchorage.

6.4 Use wooden or plastic paddles or spatulas to scoop out bulk filler grease from around
the anchorage. No metal implements are permitted.

7.0 PREREQUISITES

7.1 Position platforms, as required, at the end of the tendon to be inspected.

7.2 QCD - Document the tendon identification, Unit # and tendon end on Data Sheet 6.0

7.3 Provide support for the Grease Cap. Be prepared to catch any grease that may fall
during loosening and removal.

7.4 It may be advantageous to pack the outside of the grease cap with dry ice to further
solidify the grease column. TMI Engineering shall be notified prior to performing any
dry ice packing.

7.4.1 Once the grease cap has been removed, the tendon end anchorage and shims
may be packed with dry ice to further solidify the grease column. TMI Engineering
shall be notified prior to performing any dry ice packing.

7.5 QCD - Document the date can removal started on Data Sheet 6.0.

7.6 QCD - Document the use of dry ice to solidify the grease column on Data Sheet 6.0,
for each occurrence.

7.7 QCD - Document the ambient temperature as well as the temperature of the
concrete surface near the tendon within a 3 foot radius of the center of the grease
cap or tendon void, on Data Sheet 6.0. The temperature shall be taken of the normal
concrete. It shall not be necessary to take the temperature again, if dry ice is used.
Document the thermometer identification number and recalibration due date for each
instrument used.
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7.8 Care shall be exercised to avoid splashing or spilling grease on concrete and other
surfaces. Spilled grease shall be removed and cleaned using Viscosity Oil, Viscor
#16A industrial solvent or equivalent, by scrubbing with brushes and wiping the
excess with rags. It may be advantageous to tape plastic sheeting around the
bearing plate and concrete to lessen the effect of spilled grease.

8.0 REMOVAL OF GREASE CAP

8.1 Place a container and/or a protective cover under the tendon grease cap to protect
adjacent areas from dripping grease.

8.2 Remove the bolts and washers holding the end cap to the bearing plate ensuring that
the end cap is fully supported as the bolts are being removed.

8.3 Carefully, remove the grease cap to prevent any foreign matter from dropping into the
grease in that cap.

8.4 QCD- Detect and record the anchorhead ID#. This ID# should be compared and
verified to the original data, providing original data is available.

8.5 QCQ- Observe the coating of grease on the inside of the grease cap, on the bearing
plate, shims, anchorhead and buttonheads. Note the completeness of the grease
coverage on each item and document that evaluation accordingly on Data Sheet 6.0.

8.5.1 Where the coverage is complete, check as Complete coverage.

8.5.2 Where the coverage is incomplete and bare metal is visible, check as Partial
coverage and estimate the Percentage of Uncoated metal for each item.

8.5.2.1 Uncoated metal is defined as that area that is dry and without any coating of
grease. Some care should be used in judging uncoated metal, as the thickness
of the coating has no bearing on acceptability. Very thin coatings will be slightly
tacky and will readily hold fingerprints.

8.6 QCD - Any other unusual conditions shall be documented on Data Sheet 6.0, such
as: water or other liquid present or draining during grease cap removal as well as the
quantity of liquid (refer to Procedure SQ 6.1); quantities of dirt or other foreign matter
in or around the tendon end or grease cap, etc.

8.7 QCQ - The color of the grease on or around the tendon shall be compared to a
sample of new unused grease for color or other variations from the new sample.
While color is not a factor requiring acceptance, significant variations in color could
be a sign of degradation of the protection medium. Document the comparison on
Data Sheet 6.0.

8.7.1 If the colors of the samples are reasonably close to each other, check the Match
area on Data Sheet 6.0 and identify the color.
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8.7.2 If the colors vary greatly, check the No Match area and identify the color and
variation, i.e., medium brown, darker than new sample. Document if any of the
following items are observed during visual inspection of the grease:

8.7.2.1 Extreme discoloration.

8.7.2.2 Presence of corrosive particles and/or dirt mixed within the grease, indicating
adjacent metal pitting and metal breakdown.

8.7.2.3 Signs of moisture within the bulk filler (grease).

8.7.2.4 Other signs of grease deterioration.

8.8 QCD - If required per SQ2.0, two-one quart samples of grease shall be taken from
each end of the tendon prior to cleaning the anchorage and grease cap or using
solvent cleaner. It is preferred that the grease be taken from the area of the
anchorage, but may also be taken from the grease cap or tendon void. Document
the amount of samples taken and the location of removal on Data Sheet 6.0. Refer to
PSC Procedure SQ 7.0 for grease sample testing.

8.8.1 Each sample can shall be identified by plant name, unit number, tendon number,

tendon end, sample number and date.

8.8.2 Refer to SQ7.0 for sample storage and retention requirements.

8.9 QCD - Determine the amount of grease that may have been lost during removal of
the grease cap on Data Sheet 6.0. The Grease Loss from the tendon duct shall be
kept separate and posted as required of Section 10.4 of this procedure.

8.9.1 QCD - If the grease in the grease cap is in satisfactory condition, it may be reused
at the discretion of the QC Inspector. If it is to be disposed of, document quantity
of grease that is removed from the grease cap on Data Sheet 6.0.

9.0 ANCHORAGE CLEANUP

9.1 When the tendon is to be visually inspected it will be necessary to perform a cleanup
of the tendon end anchorage assembly to permit inspection.

9.2 Any grease removal shall be performed in such a manner to prevent damage, such
as scratches on the anchorage or tendon wires. The removal process shall not add
any contaminants to the remaining grease or the grease which could be taken for
chemical analysis.

9.3 Excess grease shall be removed from the tendon anchorage threads using clean
non-metallic devices. Use bristle brushes of medium stiffness or rags with suitable
quantities of solvent to dilute and wash away the grease. This cleanup must be
sufficient to provide satisfactory condition for thread inspection.
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9.4 Continue the cleanup of the remaining portions of the tendon end, to include the
shims, buttonheads, anchorage and bearing plate as necessary.

9.5 Viscosity Oil, Viscor #1 6A industrial solvent or equal shall be used to complete
whatever cleanup may be necessary to perform subsequent activities.

9.6 QCD - Document the quantity of grease removed from the anchorage on Data Sheet
6.0.

9.7 QCD - Document and describe damage (if any) caused by the removal of the grease
cap or cleaning of the anchorage assembly on Data Sheet 6.0.

10.0 TENDON PROTECTION

10.1 All tendon ends and anchorages shall be protected by covering with a plastic bag or
sheeting whenever the tendon is not being worked on. Smear or brush a light coating
of grease onto the wires, buttonheads and anchorhead prior to covering.

10.2 It will be acceptable to replace the grease caps as a temporary measure, using the
old gaskets, until that tendon inspection can be completed.

10.3 QCD - Document the method of tendon protection on Data Sheet 6.0. If the grease
cap is temporarily installed, note if a new gasket or old gasket was used.

10.4 QCD - Document the grease losses that are detected from the tendon duct itself.
These losses shall be kept separate from the losses that occur from the tendon end
anchorage assembly and the grease cap. This total shall not be finalized until the
grease cap is installed permanently, as additional grease may be lost after the initial
inspection.

10.5 QCD - Total the grease loss from previous sections in order to calculate the total

amount of grease lost from this end of the tendon and document on Data Sheet 6.0.

11.0 DOCUMENTATION

11.1 The items requiring documentation in this procedure shall be documented on Data
Sheet 6.0 included with this procedure.

11.1.1 The Data Sheet references the applicable Section or Step number of the
procedure for each QCD.

11.1.2 QCD - Post the calculated total grease loss (10.5) from this end to Data Sheet
12.1.

12.0 ATTACHMENTS

12.1 Data Sheet 6.0.
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Project: TMI 3 5 TH YEAR TENDON SURVEILLANCE I] UNIT 1

(7.2) Tendon No.: Tendon End: E_ Shop El Field

Grease Cap Removal

(7.5)Date Removal Started:

(7.6) Dry Ice Used on Grease Cap and/or Anchorage

(7.7) Temp. of Concrete: IF Thermome

Ambient Temp.: IF Thermome

ter No

ter No

El Yes L- No
Re-Cal Date:

Re-Cal Date:

head Verification: LI Match El No-Mi(8.4) Anchorhead I.D. : Anchor

(8.5) Grease Coating

Grease Cap - Complete Partial

Buttonheads - Complete Partial

Anchorhead - Complete Partial

Shims - Complete Partial

Bearing Plate - (1) Complete Partial

(-) _ Limited within the inside diameter of the grease cap.
..............................................................

Uncoated

Uncoated

Uncoated

Uncoated

Uncoated

Q.C. Signoff

atch
--- - - - - - - -- - - - --.. . . . . . . . .

- - -- - - - - -- - - - - - -- - -. -. -- - - - -- - - - - - --
(8.6) Unusual Conditions:

......................................................................................................

(8.7) Grease Color Match: El Yes LI No Grease Color:

Comments:

(8.8) Quantity of Samples

Location of
Removal

(8.9) Qty. of Grease lost duri

(8.9.1) Grease from cap to b

(9.6) Qty. of Grease remove

(9.7) Damage during cap ren
(.3)..Method...of..Tendon...Pr
(10.3) Method of Tendon Pro

Quart Samples identified per Step 8.8.1? El Yes El No

[L A.H. LI B.P. El Shims [I Cap E] Duct

ng removal of cap: gal. ,,

e reused? EL Yes [: No Qty. of Grease removed from cap: gal. ',_

d from anchorage: gal. -,

noval or anchorage cleaning? LI Yes EL No Describe: _ _.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- - -- - - -

)tection:

(10.4) Amount of Grease Loss from Tendon duct: gal.

(110.5) Total quantity of lost grease (below):
(8.8) ___ + (8.9) ___ + (8.9. 1) ___ + (9.6) ___ + (110.4) ___ ____TOTAL

(111.1.2) Document TOTAL grease lost on Data Sheet 12.1, GREASE REPLACEMENT. Li Yes

---------------

LI No

QC Reviewed: Level: Date:
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1.0 PURPOSE

1.1 This procedure will establish the requirements for performing an inspection of the
Post-Tensioning Tendon System for evidence of water during In-Service-Inspection
(surveillance) of the Post-Tensioning System Tendons at Exelon's Three Mile Island
Nuclear Plant - Unit 1.

2.0 SCOPE

2.1 This procedure will be limited to performing and documenting the inspection for water
from the tendon void or around the tendon anchorage assembly, including the grease
cap. This inspection shall be performed just prior to removal of the grease cap and
during the physical inspection of the tendon anchorage assembly.

3.0 RESPONSIBILITY

3.1 As stated in PSC Procedure QA 4.0.

4.0 QUALIFICATION

4.1 As stated in PSC Procedure QA 4.1.

5.0 EQUIPMENT

5.1 The equipment necessary for the Quality Control activities will be itemized in PSC
Procedure SQ 4.0.

6.0 PRECAUTIONS

6.1 Review the I.S.I. Tendon Surveillance Program Safety Comments for the items that
shall apply both for tendon force control and personnel safety.

7.0 QUALITY CONTROL

7.1 This procedure contains no HOLD POINTS. All Quality Control Documentation
(QCD) points shall only require documentation of information or evaluation data. The
required information or evaluation data shall be documented on Data Sheet 6.1.

7.2 The Quality Control Inspector shall be responsible for properly identifying any water
samples that may have been collected. The Inspector shall also be responsible for
controlling those samples until they are turned over to Exelon or sent out for testing.

8.0 PREREQUISITES

8.1 QCD - Document the Unit #, tendon identification and tendon end on Data Sheet 6.1.

8.2 Provide support for the Grease Cap. Be prepared to catch any grease that may fall
during loosening and removal.
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8.3 Care shall be exercised to avoid splashing or spilling grease on concrete and other
surfaces. Spilled grease shall be removed and cleaned using Viscosity Oil, Viscor
#16A industrial solvent or equivalent. It may be advantageous to tape plastic
sheeting around the bearing plate and concrete to lessen the effect of spilled grease.

8.4 This inspection will be performed during and after the removal of the grease cap. It is
expected that all the tools and preparation for the removal of the grease cap will be in
place or have been performed. As the main purpose of this procedure is to detect the
presence of water in the tendon void, the Inspector shall be afforded access to the
tendon during loosening of the grease cap bolts to see if water is present.

9.0 GREASE CAP REMOVAL

IF UPON REMOVAL OF THE GREASE CAP, IT IS DETERMINED THAT THE
ANCHORHEAD IS BROKEN, ALL WORK SHALL STOP ON THAT TENDON AND ALL
PERSONNEL SHALL LEAVE THE AREA OF THE TENDON. THE PSC CONSTRUCTION
SUPERVISOR SHALL BE NOTIFIED. THE CONDITION SHALL BE FORMALLY
DOCUMENTED BY A NONCONFORMANCE REPORT. THE WORK AND/OR INSPECTIONS
SHALL CONTINUE AFTER A SAFETY EVALUATION HAS BEEN MADE AND ONLY AT THE
DIRECTION AND CONTROL OF THE PSC CONSTRUCTION SUPERVISOR AND TMI
ENGINEERING.

9.1 Position platform, as required, at the end of the tendon to be inspected. (As part of
Grease Cap Removal Procedure, SQ 6.0)

9.2 Place a container and/or a protective cover under the tendon grease cap to protect
adjacent areas from dripping grease. (As part of Grease Cap Removal Procedure,
SQ 6.0)

9.3 Have a clean dry plastic container available for catching water samples.

9.4 As the main purpose of this procedure is to determine the presence of water in the
grease cap or around the anchorhead, the Inspector shall be alert to obtain samples
of that water as the cap is loosened and removed and to estimate the quantity
detected.

9.5 Remove the bolts holding the grease cap to the bearing plate. The grease cap must
be fully supported as the bolts are being removed. Care should be taken when
removing the end cap since the bulk filler may drop off or drip as a liquid of medium
viscosity. Allow the Inspector the opportunity to obtain water samples, if any water is
present. (As part of Grease Cap Removal Procedure, SQ 6.0)
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9.5.1 QCD - Document if water was detected, the quantity of water detected and if a
sample was collected during removal of the grease cap. In addition, document the
distinguishing characteristics of any water detected in accordance with Section
10.0. Also document any other relevant comments.

9.6 Carefully remove the grease cap to avoid spilling the contents. The Inspector shall
inspect the interior of the cap for the presence of water and if possible collect a
sample of that water.

9.6.1 QCD - Document if water was detected, the quantity of water detected and if a
sample was collected from inside the grease cap. In addition, document the
distinguishing characteristics of any water detected in accordance with Section
10.0. Also document any other relevant comments.

9.7 Inspect the tendon anchorage assembly, shims, bearing plate, anchorhead and
buttonheads for the presence of water.

9.7.1 QCD - Document if water was detected, the quantity of water detected and if a
sample was collected from around the tendon anchorage components. In
addition, document the distinguishing characteristics of any water detected in
accordance with Section 10.0. Also document any other relevant comments.

9.8 Work shall continue for the In-Service Inspection as regularly scheduled or as
required by the Procedures in the Surveillance Program Quality Control Manual.

9.9 The next point that water could be encountered would be during or just after
Detensioning the Tendon. Therefore, the Inspector shall be especially vigilant during
this portion of the In-Service Inspection to detect the presence of water. Inspect for
the presence of water during or after Detensioning the Tendon.

9.9.1 QCD - Document the quantity of water detected and if a sample was collected.

10.0 DISTINGUISHING CHARACTERISTICS

10.1 The quantity of water observed in or on the tendon will be described based on the
following terms.

10.1.1 OBSERVABLE MOISTURE

10.1.1.1 "Observable Moisture" is defined as that quantity of water which has been
immediately observed by the Inspector to be concentrated, collected or draining
out from the grease cap or tendon anchorage assembly. While this is intended
to describe that moisture condition associated with condensation, it could be
present in quantities of less than 8 ounces.
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10.1.2 SIGNIFICANT MOISTURE

10.1.2.1 "Significant Moisture" is defined to be a quantity of water 1/2 pint (8 ounces) or
more which has collected, concentrated or observed to be draining out of the
tendon anchorage assembly or grease cap. This quantity is considered to be
from a condition other than water formed through condensation.

11.0 NOTIFICATION

11.1 QCD - Exelon shall be notified with a formal letter within 24 hours when water,
regardless of quantity, has been detected during the In-Service Inspection. This
Notification shall define the condition detected referencing Section 10 of this
Procedure and the specific quantity detected.

11.2 Exelon shall be responsible for any corrective action and/or Notification to the NRC
should that be required.

11.3 The work and inspection shall continue until completed or formal notification by
Exelon to halt the work is received.

12.0 SAMPLE RETENTION/TESTING

12.1 The samples shall be temporarily retained by the PSC Quality Control Inspector until
such time that they are sent out for pH testing per PSC Procedure SQ 6.2.

12.2 QCD - Verify that the water samples are adequately identified. Identification
includes: Plant Name, Unit #, Tendon Number, Tendon End, and date.

12.3 QCD - Document the location of storage for the samples.

13.0 DOCUMENTATION

13.1 The items in this procedure requiring documentation shall be documented on Data
Sheet 6.1.

13.2 The Data Sheet references the applicable section number of the procedure for each
QCD Point.

14.0 ATTACHMENTS

14.1 Water Notification Letter

14.2 Data Sheet 6.1
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To:

Subject: PSC Procedure SQ 6.1: Inspect for Water

Project: TMI 3 5 TH YEAR TENDON SURVEILLANCE LI UNIT 1

Tendon No: Tendon End: El Shop El Field

Notification of Water

Per PSC Procedure SQ 6.1 Section 11, "Exelon shall be notified with a formal letter within 24 hours when water,
regardless of quantity, has been detected during the In-Service Inspection. This Notification shall define the condition
detected referencing Section 10 of this Procedure and the specific quantity detected."

This letter is to notify you that water was found in the tendon mentioned above.

Quantity of Sample obtained:

Description of Condition:

Per PSC Procedure 6.1 Section 10, the observed water is categorized as follows:

D Section 10.1.1 - OBSERVABLE MOISTURE

"Observable Moisture" is defined as that quantity of water which has been immediately
observed by the Inspector to be concentrated, collected or draining out from the grease cap or
tendon anchorage assembly. While this is intended to describe that moisture condition
associated with condensation, it could be present in quantities of less than 8 ounces.

D Section 10.1.2 - SIGNIFICANT MOISTURE

"Significant Moisture" is defined to be a quantity of water 1/2 pint (8 ounces) or more which has
collected, concentrated or observed to be draining out of the tendon anchorage assembly or
grease cap. This quantity is considered to be from a condition other than water formed through
condensation.

Signature: Level: Date:

Topical M-t 12(A 09A6•c
Attachment 8.7 Page 238 of 523



PSC PROCEDURE SQ 6.1
INSPECT FOR WATER

Data Sheet 6.1
July 31, 2009

Page 1 of 1
Revision 0

Project: TMI 3 5 TH YEAR TENDON SURVEILLANCE El UNIT 1

(8.1) Tendon No.: Tendon End:

(9.5.1) DURING REMOVAL OF GREASE CAP

Water Detected: E] Yes E] No Quantity: Sample

Moisture Description: Ij Observable Moisture ED Significant Moisti

Comments:

El Shop El Field

Taken:

ure

[] Yes [] No

El Not Applicable

El N/A

(9.6.1) INSIDE GREASE CA

Water Detected:

Moisture Description:

Comments:

r- Yes [] No Quantity:

El Observable Moisture

Sample Taken:

El Significant Moisture

ElYes ElNo ElN/A
El Not Applicable

----------------------------------------------------------------------------------------------------------------------------------------------

(9.7.1) AROUND TENDON ANCHORAGE COMPONENTS

Water Detected: El Yes nI No Quantity:

Moisture Description: E] Observable Moisture

Comments:

Sample Taken:

[] Significant Moisture

El Yes [I No

El Not Applicable

F1 N/A

(9.9.1) DURING DETENSIONING

Water Detected: El Yes El No Quantity:

Moisture Description: E] Observable Moisture El Sigr

Comments:

Sample Taken:

ificant Moisture

ElYes ElNo ElN/A
E] Not Applicable

(11.1) NOTIFICATION

Exelon Notified: E] Yes El No Individual Name: Date:

SAMPLE IDENTIFICATION AND STORAGE

(12.2) Samples adequately identified: El Yes FI No

(12.3) Samples stored at:

QC Signoff: Level: Date:

QC Reviewed: Level: Date:
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1.0 PURPOSE

1.1 This procedure will establish the requirements for laboratory pH analysis of Water
samples taken during the 3 5 th Year In-Service-Inspections (surveillance) of the Post-
Tensioning System Tendons of Exelon's Three Mile Island Nuclear Plant - Unit 1.

2.0 RESPONSIBILITY

2.1 The laboratory that performs the testing/analysis shall be responsible for controlling
the samples, performing the analysis, documenting the analysis on Laboratory
letterhead stationery and submitting the reports to:

PRECISION SURVEILLANCE CORPORATION

3468 Watling Street

East Chicago, IN 46312

Attention: Quality Assurance

2.1.1 The Laboratory shall further be responsible to utilize trained personnel for the
analysis and maintain the calibrated status, traceable to the NIST as applicable,
for all test or measuring devices that may be used in providing test results.

2.1.2 The Laboratory shall provide open access for inspection, survey or audit, as the
need might arise, to PSC or its customers.

2.2 The PSC Quality Assurance Section shall be responsible for the qualification of
Laboratory sources.

2.3 Where specified in the Contract Documents, Exelon shall have the right of approval
for Laboratory sources.

2.4 The PSC Quality Control and/or Engineering Department shall review the reports for

accuracy and content.

2.4.1 This report shall be submitted to Exelon with the final Surveillance Report.

3.0 SAMPLES

3.1 The Water Samples shall be sent to the Laboratory by any convenient mode of
transportation. The samples will have been marked to show the plant name, unit
number, tendon number and the tendon end or buttress identification. The sample
shall be securely closed to prevent leakage and packaged to prevent damage.

3.2 The samples shall maintain a form of identification throughout testing that will provide
traceability to the original sample identification.
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3.3 The Laboratory shall notify PSC if it appears that the sample container has been
damaged, tampered with, or any other occurrence that could contaminate the water
sample.

4.0 TEST DESCRIPTIONS

4.1 Each sample of Water shall be analyzed for pH

5.0 TEST METHOD

5.1 Each sample of Water shall be tested by the following test method: "pH by ASTM D-
1293 or EPA 150.1 or equivalent"

6.0 REPORT

6.1 A copy of the report for the analysis of water shall be submitted to PSC.

6.2 The report shall bear the date of testing and sample identification as it appears on
each sample container.

6.3 The report shall be signed by the Laboratory Manager, who shall ultimately be
responsible for the content.

7.0 SAMPLE DISPOSAL

7.1 The remaining water samples may be scrapped 30 days after the issue of the report,
unless the Laboratory is requested in writing to hold the samples for a longer period
of time.

Totpichmen 8.72- 42• of 52c
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1.0 PURPOSE

1.1 This procedure will establish the requirements for laboratory chemical analysis of
Sheathing Filler (Grease) samples taken during the 3 5 th Year In-Service-Inspections
(surveillance) of the Post-Tensioning System Tendons of Exelon's Three Mile Island
Nuclear Plant - Unit 1.

2.0 RESPONSIBILITY

2.1 The laboratory that performs the testing/analysis shall be responsible for controlling
the samples, performing the analysis, documenting the analysis on Laboratory
letterhead stationery and submitting the reports to:

PRECISION SURVEILLANCE CORPORATION

3468 Watling Road

East Chicago, IN 46312

Attention: Quality Assurance

2.1.1 The Laboratory shall further be responsible to utilize trained personnel for the
analysis and maintain the calibrated status, traceable to the NIST, for all test or
measuring devices that may be used in providing test results.

2.1.2 The Laboratory shall provide open access for inspection, survey or audit, as the
need might arise, to PSC or its customers.

2.2 The PSC Quality Assurance Section shall be responsible for the qualification of
Laboratory sources.

2.3 Where specified in the Contract Documents, Exelon shall have the right of approval
for Laboratory sources.

2.4 The PSC Quality Control and/or Engineering Department shall review the reports for
accuracy and content as required by this procedure and for evaluation of the
acceptability of those results according to the requirements of this procedure.

2.4.1 This report shall be submitted to Exelon with the Final Report.
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3.0 SAMPLES

3.1 Sample #1 shall be sent to the testing laboratory for analysis in accordance with this
procedure upon project completion unless otherwise notified by TMI Engineering.
Sample #2 may be turned over to Exelon to be held in reserve in the event of loss,
retesting or for verification of the results of the original testing. Exelon may be
responsible for the control and disposal of Sample #2. It is unlikely that a suitable
quantity of Sample #1 shall remain after the original tests to perform supplemental
tests, therefore any remainder of Sample #1 will be scrapped.

3.2 In the event that the test results for Sample #1 do not meet the stated requirements
of Section 8.0 of this Procedure, Exelon shall be immediately notified of the
deficiency, with a formal letter to follow shortly thereafter. Sample #2 shall then be
sent to the testing laboratory for confirmation analysis in accordance with this
procedure.

3.3 If PSC is required to test Sample #2 and that sample fails to meet the requirements
of Section 8.0 of this Procedure, Exelon shall be immediately notified of the
deficiency, with a letter to follow shortly thereafter.

3.4 The sample cans will have been marked to show the plant name, unit number,
tendon number, and the tendon end or buttress identification and sample number.
The can shall be securely closed to prevent leakage and packaged to prevent
damage.

3.5 The samples shall maintain a form of identification throughout testing, which will
provide traceability to the original sample identification.

3.6 The Laboratory shall notify PSC if it appears that the sample container has been
damaged, tampered with, or any other occurrence that could contaminate the grease
sample.

4.0 TEST DESCRIPTIONS

4.1 Each sample of Grease (Sheathing Filler) shall be analyzed for Chemical Properties
and Physical Properties as specified in the following sections 5.0 and 6.0.

5.0 TEST METHOD - CHEMICAL PROPERTIES

5.1 Each sample of Grease shall be mixed and tested as follows:

5.2 Water Soluble Impurities (ASME Section XI Table IWL 2525-1)

5.3 A water extraction of each sample of grease shall be made and tested as follows:

5.3.1 Using a spatula, coat the inside, bottom and sides, of a one liter glass beaker with
100 (plus or minus 10) grams of the grease.
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5.3.2 The coated beaker shall be filled with about 900 ml of distilled water at room
temperature.

5.3.3 Heat the filled beaker in an oven or by use of an immersion heater to 1 00°F
(37.800C) plus or minus 20°F for 4 hours. DO NOT HEAT ON A HOT PLATE.

5.3.4 Run a blank on distilled water. If titrate use a microburet, 1 ml or 5 ml with 0.01 -

0.05 ml graduation levels.

5.3.5 Decant water and analyze for soluble ions. Test only for salts in leached water.

5.3.6 The water extraction shall be tested by the below cited test procedures for the
appropriate water soluble ions. The results shall be reported as parts per million
(ppm) in the extracted water.

5.3.6.1.1 Chlorides (CI) by ASTM D-512

5.3.6.1.2 Nitrates (NO3) by ASTM D-992

5.3.6.1.3 Sulfides (S) by APHA 427C "Methylene Blue Method"-(APHA 427C 15th
Edition replaced by APHA 4500-S2D 17th Edition)

6.0 TEST METHOD - PHYSICAL PROPERTIES

6.1 Each sample of Grease shall be tested as follows:

6.2 Moisture Content by ASTM D-95

6.3 Neutralization No. by ASTM D-974 Modified

6.3.1 The Neutralization Number (Reserve Alkalinity/Total Base Number) shall be
performed in accordance with ASTM D-974 and the following modification (per
ASME Section XI, Table IWL-2525-1):

6.3.1.1 Place 10 g of sample in a 500 ml Erlenmeyer flask. Add 10 cc isopropyl alcohol
and 5 cc toluene. Heat until sample goes into solution.

6.3.1.2 Add 90 cc Distilled water and 20 cc 1 N H2SO 4 .

6.3.1.3 Place in a steam bath for one-half hour. Stir well.

6.3.1.4 Add a few drops of indicator (1% phenolphthalein) and titrate with 1N NaOH
until the lower layer just turns pink.

6.3.1.5 If acid or base solutions are not exactly 1 N, the exact normalities should be
used when calculating the base number.
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6.3.1.6 The Total Base Number (TBN), expressed as milligrams of KOH per gram of
sample, is calculated as follows:

TBN = [(20)x(NA) - (B)x(NB)]x56.1
W

where

B = milliliters NaOH

NA = normality of H 2 SO 4 solution

NB = normality of NaOH solution

W = weight of sample in grams

7.0 REPORT

7.1

7.2

7.3

7.4

7.4.1

7.4.2

7.4.3

Two copies of each report for the analysis of grease shall be submitted to PSC.

Each report shall bear the date of testing and sample identification as it appears on
each can.

Each report shall be signed by the Laboratory Manager, who shall ultimately be
responsible for the content.

Accuracy

The concentration of water soluble chlorides, nitrates and sulfides shall be
reported within an accuracy of 0.1 ppm.

The concentration of water shall be reported within an accuracy of 0.1 percent of
dry weight of grease.

The Neutralization Number shall be reported within an accuracy of 0.01 mg.
reagent per gram of grease.
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8.0 ACCEPTANCE OF ANALYSIS

8.1 The chemical analysis of the grease samples only concern the concentration of water
soluble impurities, water in the samples and where required Reserve Alkalinity (Base
Number).

8.2 The following concentrations shall not be exceeded:

8.2.1 Water soluble Chlorides - 10 ppm

8.2.2 Water soluble Nitrates - 10 ppm

8.2.3 Water soluble Sulfides - 10 ppm

8.2.4 Water Content (H 2 0) - 10% dry weight of filler

8.2.5 Reserve Alkalinity

8.2.5.1 (Base number) - Shall be at least 50% of the as-installed value, unless the as-
installed value is 5 or less, in which case the base number shall be no less than
zero. If the tendon duct is filled with a mixture of materials having various as-
installed base numbers, the lowest number shall govern acceptance. The
tendons at Exelon's TMI plant were filled with 2090P-2 grease so the 50% value
is a minimum of 0 mg KOH/g.

9.0 NOTIFICATION NON-ACCEPTANCE

9.1 In the event that Sample #2 does not meet the required controls of Section 8.0
above, Exelon shall be formally notified by PSC Personnel for those unacceptable
results after reviewing the reports. If PSC Quality Control is still on site when the tests
have been completed, Exelon shall be notified of this deficiency with a
nonconformance report.

9.2 Exelon shall be responsible for evaluating the significance of the deficiency and to

determine if corrective measures are required.

10.0 SAMPLE DISPOSAL

10.1 The remaining sample grease may be scrapped 30 days after the issue of the report,
unless the Laboratory is requested in writing to hold the samples for a longer period
of time.

10.2 The PSC Quality Control Department shall retain the option of disposing of the
samples in less than 30 days if the results of the grease analysis are acceptable.
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1.0 PURPOSE

1.1 This procedure will be used as the means of measuring anchorage thread diameters
to assure that the external threads of a tendon anchorage meet a minimum strength
requirement of 120% of the minimum Guaranteed Ultimate Tensile Strength (GUTS)
of a tendon, when coupled with a specific Stressing Adaptor.

2.0 SCOPE

2.1 This procedure shall address only those anchorages that have a 4 pitch stub ACME
Thread (Class 2G). Design drawings show that the anchorages are a Grade 4140
steel, heat treated to a Brinell Hardness of 355 to 401. Furthermore, this procedure
shall be limited to those anchorages of tendons to be monitored or detensioned and
retensioned.

2.2 If the anchorage material is not of the type mentioned above, then the thread
strength prediction equations shall be adjusted accordingly by the PSC Engineering
Department.

3.0 RESPONSIBILITY

3.1 A PSC Quality Control Inspector shall be responsible for taking thread
measurements. The PSC Manager of Engineering, or his designee, shall be
responsible for generating tables listing allowable external thread diameters for a
specific Stressing Adaptor.

4.0 DOCUMENTATION

4.1 All measurements shall be recorded, signed and dated by the Inspector on the form
provided with this procedure. The only Hold Point in this procedure is the
acceptability of the measurements and acceptable match up with a stressing adaptor.

4.2 QCD- All measurements, gauge identification and calibration status shall be
documented on Data Sheet 7.1 as required.

5.0 MEASURING INSTRUMENTS

5.1 The following instruments shall be necessary for thread measurements.

5.1.1 Standard Outside Measuring Micrometer capable of reading to 0.001" or better.

5.1.2 Standard Inside Measuring Micrometer capable of reading to 0.001" or better.

5.1.3 Special Pitch Diameter Go and No-Go Thread Plug Gauges.

5.1.4 A set of three hardened standard stub ACME thread wires (diameter 0.129" to
0.162").
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5.1.5 Shims, used in the three-wire method of measurement.

6.0 MEASURING THREAD DIAMETERS

6.1 Two readings in perpendicular directions shall be taken for each thread measured. A
centering head and rule should be used to assure that the readings are perpendicular
to each other. Crayon or soapstone can be used to mark locations, but care should
be taken so as not to place the marks exactly where readings are taken, which would
interfere with the accuracy of the measurements.

6.2 EXTERNAL MAJOR DIAMETERS

6.2.1 External Major Diameters shall be measured for the 3rd, 6th and 9th threads.
Measurements shall be made with an Outside Micrometer as shown in Figure 1 of
Appendix 1.

6.2.1.1 The Major Diameter is given directly by the micrometer reading.

6.3 EXTERNAL PITCH DIAMETERS

6.3.1 External Pitch Diameters shall be measured for the 3rd and 9th threads.
Measurements shall be made with an Outside Micrometer and three stub ACME
thread wires of equal diameters as shown in Figure 2 of Appendix 1. Standard
stub ACME thread wires of diameters ranging from 0.129" to 0.162" shall be used.
Wire diameters shall be selected such that: (1) the wire rests on the tapered sides
of the thread, not on the root flat, and (2) the wire protrudes beyond the crest of
the thread as shown in Figure 2 of Appendix 1.

6.3.1.1 The Pitch Diameter Constant dimension shall be determined from Appendix 2
for the wire diameter used. The shim thickness shall be added to the constant
and the total subtracted from the micrometer reading to give the pitch diameter.

6.4 EXTERNAL MINOR DIAMETERS

6.4.1 External Minor Diameters shall be measured for the 3rd and 9th threads.
Measurements shall be made with an Outside Micrometer and three wires of equal
diameters as shown in Figure 3 of Appendix 1. Wire diameter shall be selected
such that: (1) the wire rests on the root flat, not on the tapered sides of the thread,
and (2) the wire protrudes beyond the crest of the thread as shown in Figure 3 of
Appendix 1.

6.4.1.1 The sum of twice the selected wire diameter and shim thickness shall be
subtracted from the micrometer reading to give the minor diameter.
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6.5 INTERNAL MAJOR DIAMETERS

6.5.1 Internal Major Diameters shall be measured for the 3rd and 9th threads.
Measurements shall be made with an Inside Micrometer with needle points as
shown in Figure 4 of Appendix 1. Precautions shall be taken to reduce the
angularity of the micrometer to a minimum, as shown. The angular reading
overestimates the diameter by 0.00013" or less. This small discrepancy shall be
ignored.

6.5.1.1 The Major Diameter is given directly by the micrometer reading.

6.6 INTERNAL PITCH DIAMETERS

6.6.1 Internal Pitch Diameters shall not be measured. However, a check shall be made
using Go and No-Go Plug Gauges to ensure that pitch diameters fall within
specified limits. If the Go gauge does not go, or the No-Go gauge goes, that fact
shall be recorded.

6.7 INTERNAL MINOR DIAMETERS

6.7.1 Internal Minor Diameters shall be measured for the 3rd, 6th and 9th threads.
Measurements shall be made with an Inside Micrometer as shown in Figure 5 of
Appendix 1.

6.7.1.1 The Minor Diameter is given directly by the micrometer reading.

7.0 ANCHORAGE DISPOSITION

7.1 STRESSING ADAPTOR (INTERNAL THREADS)

7.1.1 The Stressing Adaptor shall have been accepted by PSC based on acceptance of
the NO-GO thread plug gauge test fit. Actual major and minor thread diameters
shall be documented.

7.2 BUSHING, FIELD ANCHORHEAD (EXTERNAL THREADS)

7.2.1 For purposes of expediency the bushing or field anchorhead external threads shall
be identified as external threads in this section of the procedure since the
measurements and requirements are identical, but shall be documented for
specific identity.

7.2.2 Once an adaptor has been measured, the PSC Engineering Department shall
generate a Stressing Adaptor Disposition Table for that Adaptor. These tables list
allowable external thread diameters for a bushing or field anchorhead to be
coupled to a specific adaptor and still meet the minimum strength requirements.
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7.2.2.1 These tables are based on calculations that consider that it shall be necessary
to maintain full engagement with the adaptor and external thread (bushing or
field anchorhead) at all times during stressing or detensioning operations.

7.2.3 Select a stressing adaptor and external thread to be dispositioned.

7.2.4 Select the Stressing Adaptor Disposition Table, Appendix 4, for the adaptor to be
evaluated. The Adaptor Identification will appear near the top of the table.

7.2.5 Using the major diameter of the external thread and referring to the columns under
the heading Major Ranges, within the first two lines representing the range of
major dimensions, locate that range into which the major dimension of the external
thread will fall. This shall establish the Major control vertical column for that
external thread.

7.2.6 With the pitch diameter of the external thread and using the Pitch Range column at
the left edge of the table, read down to that range of dimensions into which the
pitch diameter measurement of the external thread will fall. This shall establish the
Pitch control horizontal line for that external thread.

7.2.7 The intersection of the Pitch control horizontal line with the Major control vertical
column shall provide the Minor diameter control dimension.

7.2.7.1 If the Minor diameter control is less than the measured minor dimension of the
external thread, then that combination of external thread and stressing adaptor
is acceptable.

7.2.7.2 If the Minor diameter control dimension is greater than the measured minor
dimension of the external thread, that combination is not acceptable and
another stressing adaptor shall be selected to be mated to the external thread.
Therefore, Section 7.2.6. shall be repeated until acceptable matches are
provided.

8.0 DOCUMENTATION

8.1 The items requiring documentation in this Procedure shall be documented on Data
Sheet 7.1 as each might apply.

9.0 ATTACHMENTS

9.1 Data Sheet 7.1

9.2 Appendix 1 - Figures for Thread Diameter Measurements (These figures are used to
illustrate the manner of measuring thread diameters.)
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9.3

9.4

9.5

Appendix 2 - Pitch Diameter Constant For 3 Wire Method(This table lists the pitch
diameter constant dimensions necessary for calculating an external pitch diameter.)

Appendix 3 - NBS Allowable Diameter Ranges(This is a computer generated table of
allowable external and internal diameter ranges for 4 pitch stub ACME threads (Class
2G) as specified by Federal Standard Publication FED-STD-H28/13.)

Appendix 4 - Stressing Adaptor Disposition Tables (These tables shall be used for
dispositoning a bushing or field anchorhead paired with a specific Stressing Adaptor.
One table shall be computer generated for each Adaptor. Since these tables cannot
be generated until the Adaptors are measured, it is likely these tables will be added
to this procedure at a later date than initial submittal of this procedure. However,
these tables shall be supplied as soon as possible.)
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Project: TMI - 35" YEAR TENDON SURVEILLANCE

Tendon No.:

Anchorage ID.:

Tendon End/Buttress No.:

Adaptor ID:

EQUIPMENT MICROMETER WIRE SHIMS

Thread Mic ID Recal Date ID No. Recal Date ID No. Recal Date

Ext. \ V
Major _____..... IMES

Ext.
Pitch
Ext.

Minor
t.N/A N/A W NAME

Major

Int. N/A N/A • Y• K'

MEASUREMENTS THREAD Wire Wire Shim Average

Thread Read 3 rd 6 th 9 th Average Constant Diameter Size Diameter
Ext.1 •

Major 2 i s Rw
Ext. 1 • •Pitch (1) 2 • '

Ext. 1 WEMN E!IIi EE

Minor (2) 2

Int. 1 N/A N/A
Major 2 N/A N/A.

Int. 1 N/A N/A N/A \' w' • ,
Minor 2 N/A N/A N/A @ • . \ \ ®

Int. Go Gauge ID: N/A Recal Date: N/A Result: N/A

Pitch No-Go Gauge N/A Recal Date: N/A Result: N/A
ID:

I,
Notes: (1) External Pitch Diameter = [Average] - [Wire ConstantJ - [Shim SizeJ

(2) External Minor Diameter = [Average] - [2 X Wire Diameter] - [Shim Size]
DISPOSITION

Trial 1 Trial 2 Trial 3 Trial 4
Adaptor Mark

Min. Minor Diameter from Adaptor Table
Acceptable? (Yes or No)

QC Signoff:

QC Reviewed:

Level:
Level:

Date:

Date:
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Appendix I - Figures for Thread Diameter Measurements

MICROMETER

STUB
SHIM ACME

WIRE

FIG. 1 EXTERNAL MAJOR DIAMETER

FIG. 2 EXTERNAL PITCH DIAMETER
(NOTE WIRES REST ON SIDE OF THREAD AND

PROTRUDE BEYOND CREST)

FIG. 3 EXTERNAL MINOR DIAMETER
(NOTE WIRES REST ON ROOT AND PROTRUDE

BEYOND CREST)

(NOTE DIAMETER MEASURED WITH MINIMUM
ý ANGULARITY)

FIG. 5 INTERNAL MINOR DIAMETER
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Appendix 2 - Pitch Diameter for 3 Wire Method

From Federal Standard H28/13 C = w(1 + cosec a) - (cot a) 21n gives CON = 4.993929(W) -0.483392

WIRE
SIZE

1290
.1291
.1292
• 1293
. 1294

. 1295

.1296

.1297

.1298
.1299

.1300

.1301

.1302
.1303
.1304

.1305

.1306

.1307
.1308
.1309

.1310

.1311

.1312

.1313

.1314

.1315

.1316

.1317

.1318

.1319

.1320

.1321
.1322
.1323
.1324

CON.

.161
.161
.162
.162
.163

. 163

.164
.164
.165
.165

.166

.166

.167

.167

.168

.168

.169

.169

.170

.170

.171

.171

.172
.172
.173

.173
.174
.174
.175
.17S

.176

.176

.177
.178

WIRE
SIZE

.1325
1326

.1327
.1328
.1329

.1330

.1331

.1332
.1333
.1334

.1335

.1336

.1337

.1338

.13 39

.1340

.1341

.1342

.1343

.1344

.1345

.1346

.1347

.1348

.1349

.1350

.1351

.1352

.1353

.1354

.1355

.1:356
.1357
.1358
.1359

CON.

.178
.179
.179
.180
.180

.181

.181

.182

.182
.183

.183

.184
.184
S185
.186

•186
.186
.187
.187
.188

.188

.189

.189

.190

.190

.191

.191

.192

.192

.193

.193

.194

.194

.195

.19S

WIRE
SIZE

.1360
.1361
.1362
.1363
.1364

.1365

.1366
.1367
.1368
.1369

.1370

.1371

.1372

.1373

.1374

.1375
.1376
.1377
.1378
.1379

•1380
.1381
.1382
.1383
.1384

.1385

.1386

.1387

.1388

.1389

.1390

.1391
.1392
.1393
.1394

CON.

.196
.196
.197
.197
.198

.198

.199

.199

.200
.200

.201

.201

.202
.202
.203

.203

.204

.204

.205

.205

.206

.206
.207
.207

.208

-208
.209
.209
.210
.210

.211

.211
.212
.212
.213

WIRE
SIZE

.1395

.1396

.1397

.1398

.1399

.1.400

.1401

.1402

.1403
.1404

.1405

.1406

.1407

.1408

.1409

.1410

.1411

.1412

.1413
1414

.1415

.1416

.1417

.1418

.1419

.1420
.1421
.1422.
.1423
.1424

.1425

.1426

.1427

.1428

.1429

CON.

.213
.214
.214
.215
.215

.216

.216

.217

.217
.218

.218
.219
•219
.220
.220

.221

.221

.222
;.222

.223

.223

.224

.224

.225.

.225

.226

.226

.227.227

.228

.228

.229

.229

.230

.230

WIRE
SIZE

.1430

.1431
1432

.1433

.1434

.1435

.1436
.1437
.1438
.143?

.1440

.1441

.1442

.144.3

.1444

.1445

.1446

.1447

.1448

.1449

.1450
.1451
.1452
.1453
.1454

.1455

.1456

.1457

.1458

.1459

.1460

.1461

.1462

.1463

.1464

CON.

.231
.231
.232
.232
.233

.233

.234

.234
.235
.235

.236

.236

.237

.237

.238

.238

.239

.239
.,240

.240

.241

.241

.242

.242

.243

. 243

. 244

.244

.245

.245

.246
.246
.247
.247
. 248
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Pitch Diameter for 3 Wire Method

From Federal Standard H28/13 C = w(1 + cosec a) - (cot a) 21n gives CON = 4.993929(W) -0.483392

WI RE
SIZE

.1465
. 1466
. 1467
.1468
.1469

. 1470
.1471
.1472
.1473
. 1474

.1475

. 1476

. 1477

.1478

. 1479

.1480

. 1481

.1482

.1483

. 1484

.1485

.1486

.- 1487

. 1488

.1489

. 1490

. 1491

. 1492
. 1493
. 1494

.1495

. 1496

.1497

.1498
.1499

CON.

.248
•249

.249

.250
.250

.251

.251

.252

.252

.253

•253
.25'3
.254
.255

.255

.256

.256

.257
,257
.258

•258

.259

.259

.260
-260

.261

.261

.262

.262

.263

. 263

.264
- 64

.265
• 265

W I RE
SIZE

.1500
.1501
• 1502
•1503
.1504

.1505
.1506
.1507
.1508
.1509

.1510

.1511

.1512

.1513

.1514

.1515

. 1516

.1517.518.

.1519

.1520

.1521

.1522

.1523

.1524

.1525
•1526

.1527

.1528

.1529

...1530

.1531

.1532

.1533

.1534

CON.

.266

.266

.267

. 267

.268

.268

.269

.269

.270

.270

.271

.271
272

.272

. 273

.273
.274
.274
.275
.275

.276

.276
•277

.277
.278

.278

.279

.279

.280
.280

.281

.281

.282

.282
.283

WIRE
SIZE

.1535

.1536

.1537

.1538

.1539

. 1540

.1541

.1542

.1543

.1544

.1545

.1546

.1547
.1548
.1549

.1550
- 1551

.1552
.1553
.. 1554

.1555

.1556

.1557

..1558
.1559

.1560

.1561

.1562

.1563
. 1564

.1565

.1566

.1567

.1568
.1569

CON.

.283

.284

.284

.285

.285

.286

.286

.287

.287

.288

.288

.289

.289

.290

.290

.291

.291

.292

.292

.293

.293

.294

.294

.295
.295

.296

.296

.297

.297
.298

.298

.299
.299
.300
.300

WIRE
SIZE

.1570

.1571

.1572

.1573

.1574

.1575

.1576

.1577

.1578

.1579

.1580

.1581

.1582
.1583
.1584

.1585

.1586

.1587

.1588

.1589

.1590

.1591

.1592

.1593

.1594

.1595

.1596

.1597

.1598
.1599

.1600

.1601
.1602
.1603
.1604

CON.

.301-
.301
.302
.302
.303

.303

.304
.304
.305
.305

.306

.306

.307

.307
.308

.308
.309
.309
.310
.310

.311
.311

.312

.312

.313

.313

.314

.314

.315

.315

.316

.316

.317
.317
.318

WIRE
SIZE

.1605

.1606

.1607

.1608

.1609

.1610

.1611

.1612

.1613

.1614

.1615

.1616

.1617

.1618
.1619

.1620

.1621

.1622

.1623

.1624

.1625

.1626

.1627

.1628

.1629

.1630

.1631

.1632

.1633

.1634

.1635
.1636
.1637
.1638
.1639

CON.

.318

.319

.319

.320

.320

.321

.321

.3 322

.322

.323

.323

.324
.324
.325
.325

.326

.•326

.327
.327
.328

.328

.329
.329
.330
.330

.331

.331

.332
-332
. 333

.333

.334
.334
.335
.335
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,:A-JOR-DIAM E XTERNAL THREADS --------------- > < ------------- INTERNAL THREADS -------------- >
PITCH DIAMETER MINOR DIAMETER MAJOR DIAMETER PITCH DIAMETER MINOR DIAMETER

MAX MIN MAX MIN MIN MAX MIN MAX MIN MAX
MAJOR DIAMETER

MAX MIN

0.2500 0.2375

0.3750 0.3625

0.5000 0.4875

0.6250 0.6125

0.7500 0.7375

0.8750 0.8625

1.0000 0.9875

1.1250 1.1125

1.2500 1.2375

1.3750 1.3625

1.5000 1.4875

1.6250 1.6125

1.7500 1.7375

1.8750 1.8625

2.0000 1.9875

2.1250 2.1125

2.2500 2.2375

2.3750 2.3625

2.5000 2.4875

2.6250 2.6125

2.7500 2.7375

2.8750 2.8625

3.0000 2.9875

3.1250 3.1125

3.2500 3.2375

7.3750 3.3625

3.5000 3.4875

3.6250 3.6125

0.1710

0.2951

0.4193

0.5437

0.6681

0.7925

0.9170

1.0415

1.1661

1.2906

1.4152

1.5398

1.6644

1.7890

1. 9137

2.0383

2.1630

2.2877

2.4124

2.5370

2.6617

2.7864

2.9111

3.0359

3.1606

3.2853

3.4100

3.5348

0.1530

0.2764

0.4001

0.5239

0.6479

0.7719

0.8960

1.0202

1.1443

1.2686

1.3929

1.5172

1.6415

1.7658

1.8902

2.0146

2.1390

2.2634

2.3879

2.5123

2.6368

2. 7613

2.8858

3.0103

3.1348

3.2593

3.3838

3.5083

0.0800

0.2050

0.3300

0.4550

0.5800

0.7050

0.8300

0.9550

1.0800

1.2050

1.3300

1.4550

1.5800

1.7050

1.8300

1.9550

2.0800

2.2050

2.3300

2.4550

2.5800

2.7050

2.8300

2.9550

3.0800

3.2050

3.3300

0.0620

0.1863

0.3108

0.4353

0.5598

0.6844

0.8090

0.9336

1.0583

1.1830

1.3077

1.4324

1.5571

1.6818

1.8065

1.9313

2.0560

2.1808

2.3055

2.4303

2.5551

2.6798

2.8046

2.9294

3.0542

3.1790

3.3038

0.2700

0.3950

0.5200

0.6450

0.7700

0.8950

1.00200

1.1450

1.2700

1.3950

1.5200

1.6450

1.7700

1.8950

2.0200

2.1450

2.2700

2.3950

2.5200

2.6450

2.7700

2.8950

3.0200

3.1450

3.2700

3.3950

3.5200

0.2880

0.4137

0.5392

0.6647

0.7902

0.9156

1.0410

1.1664

1.2917

1.4170

1.5423

1.6676

1.7929

1.9182

2.0435

2.1687

2.2940

2.4192

2.5445

2.6697

2.7949

2.9202

3.0454

3.1706

3.2958

3.4210

3.5462

0.1750

0.3000

0.4250

0.5500

0. 6750

0.8000

0.9250

1.0500

1.1750

1.3000

1.4250

1.5500

1.6750

1.8000

1.9250

2.0500

2.1750

2.3000

2.4250

2.5500

2.6750

2.8000

2.9250

3.0500

3.1750

3.3000

3.4250

0.1930

0.3187

0. 4442

0.5697

0.6952

0.8206

0.9460

1.0714

1.1967

1.3220

1.4473

1.5726

1.6979

1.8232

1.9485

2.0737

2.1990

2.3242

2.4495

2.5747

2.6999

2. 8252

2.9504

3.0756

3.2008

3.3260

3.4512

0.1000

0.2250

0.3500

0.4750

0.6000

0.7250

0.8500

0.9750

1.1000

1.2250

1.3500

1.4750

1.6000

1.7250

1.8500

1.9750

2.1000

2.2250

2.3500

2.4750

2.6000

2.7250

2.8500

2.9750

3.1000

3.2250

3.3500

0.1125

0.2375

0.3625

0.4875

0.6125

0.7375

0.8625

0.9875

1.1125

1. 2375

1.3625

1.4875

1.6125

1.7375

1.8625

1.9875

2.1125

2. 2375

2.3625

2.4875

2.6125

2.7375

2. 8625

2.9875

3.1125

3.2375

3.3625

STRESS
AREA

0.0091

0.0420

0.0992

0.1806

0.2864

0.4164

0.5708

0.7495

0.9526

1.1801

1.4319

1. 7082

2.0088

2.3338

2.6833

3.0571

3.4554

3.8780

4.3251

4.7967

5.2926

5.8130

6.3578

6.9271

7.5208

8.1389

8.7815

SHEAR
AREA

0.2605

0.4692

0.6774

0.8850

1.0922

1.2988

1.5050

1.7107

1.9160

2.1208

2.3253

2.5293

2.7330

2.9363

3.1393

3.3419

3.5441

3.7461

3.9477

4.1490

4.3499

4.5506

4.7510

4.9511

5.1509

5.3504

5.5496
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V

- -------- -- --E X T E R N A L T H R E A D S - > < -- -- --------- IN T E R N A L T H R E A D S . . . . . ..---
MAJOR DIAMETER PITCH DIAMETER MINOR DIAMETER MAJOR DIAMETER PITCH DIAMETER MINOR DIAMETER STRESS SHEAR

MAX

3.7500

3.8750

4.0000

4.1250

4.2500

4.3750

4.5000

4.6250

4.7500

4.8750

5.0000

5.1250

5. 2500

5.3750

i 5.5000

5.6250

S.7500

5.8750

6.0000

6.1250

6.2500

6.3750

6.5000

6.6250

6.7Soo

6.8750

7.0000

MIN

3.7375

3.8625.

3.9875

4.1125

4.2375

4.3625

4.4875

4.6125

4.7375

4.8625

4.9875

S.1125

S.2375

5.3625

5.4875

.5.6125

S.7375

5.81625

5.9375

6.1125

6.2375.

6.3625

6.4875

6.6125

6.7375

-6.8625

6.9875

MAX MIN MAX MIN MIN MAX MIN MAX MIN

3.6S9S

3.7843

3.9090

4.0338

4.1585

4.2833

4.4080

4. 5328

4.6576

4.7823

4.9071

5.0319

5.1567

5.2815

5.4062

5.5310

5.6558

5.7806

5.9054

6.0302

6.1550

6.2798

6.4046

6.5294

6.6542

6.7790

6.9038

3.6329

3.7574

3.8820

4.0066

4.1311

4.,2557

4.3803

4. so49

4.6295

4.7541

4.8787

5.0033

5.1279

S.2525

5.3772

5. 5018

5.6264

5.7511

5.8757

6.0004

6.1250

6.2497

6.3743

6. 4990

6,.'6236

6.7483

6.8730

3.5800

3.7050

3.8300

3.9550

4.0800

4.2050

4.3300

4. 4550

4.5800

4.7050

4.8300

4.9550

5.0800

5.2050

5.3300

5.4550

5.5800

5.7050

5.8300

5.9550

6.0800

6.2050

6.3300

6.4550

6.5800

6.7050

6.8300

3.SS34

3.6782

3.8030

3.9278

4.0526

4.1775

4.3023

4.4271

4.5519

4.6768

4.8016

4.9264

5.0513

5.1761

5.3009

5.4258

5.5506

5.6755

5.8003

5.9252

6.0500

6.1749

6.2997

6.4246

6.5494

6.6743

6.7991

3.7700

3. 8950

4.0200

4.14SO

4.2700

4.3950

4.5200

4.6450

4.7700

4.8950

5.0200

S.1450

5.2700

5.3950

5.5200'

5.6450

5.7700

5.8950

6.0200

6.1450

6.2700

6.3950.

6.:5200

6.6450

6.7700

6.3950

7.0200

3. 7966

3.9218

4.0470

4.1722

4. 2974

4.4225

4.5477

4.6729

4.7981

4. 9232

5.0484

5.1736

5.2987

5.4239

5.5491

5.6742

5.7994

5.9245

6.0497

6.1748

6.3000

6.4251.

6.5503

6.6754

61.6006

6.9257

7.0509

3.6750

3.8000

3.9250

4.0500

4.1750

4.3000

4.4250

4.5500

4.675P

4.8000

ý4. 9250

5.0500

5.1750

5.3000

5.4250

5.5500

5.6750.

5.8000

5.9250

6.0500

6.1750

6.3000

6.4250

6.5500

6.6750

6.8000

6.92S0

3.7016

3.8268

3.9520

4.0772

4.2024

4.3275

4.4527

4.5779

4.7031

4.8282

4.9534

5.0786

5.2037

5.3289

5.4541

5.5792

5.7044

5. 8295

S.9547

6.0798

6.2050

6.3301

6. 4553

6.5804

6.7056

6.8307

6.9559

3. 6000

3.7250

3.8500

3.9750

4.1000

4.2250

4.3500

4.4750

4.6000

4.72506

4.8500

4.9750

5.1000

5.2250

5.3500

5.4750

5.6000

5.72S0

5.8500

5. 9750

6.1000

6.2250

6.3500

6.4750

6.6000

6.7250

6.8s00•

MAX

3.6125

3.7375

3.8625

3.9875

4.1125

4.2375

4.3625

4.4875

4.6125

4.7375

4.8625

4.9875

5.1125

5.2375

5.3625

5.4875

S. 6125

5.7375

5.8625

5.9875

6.1125

6.2375

6.3625

6.4875

6.6125

6.7375

6.8625

AREA

10.1400

10.8559

11.5963

12.3611

13.1503

13.9640

14. 8022

15.,6648

16.5519

17.4635

18.3995

19..3599

20.3449

21.3543

22.3881

23.4464

24. 5292

25.6365

26.7682

27.9244

29.1050

AREA

5.9473

6.1457

6.3438

6.5418

6.7394

6.9368

7.1340

7.3309

7.5276

7.7240

7.9202

8.1162

8.3119

8.5074

8.7027

8.8978

9.0927

9.2873

9.4817

9.6759

9.8699
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V
MA-R-D-AMET ER
MAJOR D1AMETER

MAX MIN

7.2S00 7.2375

7.3750 7.3625

7.5000 7.4875

7.6250 7.6125

7.7500 7.7375

7.8750 7.8625

8.0000 7.9875

8.1250 8.1125

8.2500 8.2375

8.3750 8.3625

8.5000 8.4875

8.6250 8.6125

8.7500 8.7375

8.8750 8.8625

9.0000 8.9875

9.1250 9.1125

9.2500 9.2375

9.3750 9.3625

9.5000 9.4875

9.6250 9.6125

9.7500 9.7375

9.8750 9.8625

10.0000 9.9875

10.1250 .10.1125

10.2500 10.2375

10.3750 10.3625

10.5000 10.4875

XTERNAL THREADS
PITCH DIAMETER

MAX MIN

-------------- > < ------------- INTERNAL THREADS --------------.
MINOR DIAMETER

MAX MIN
MAJOR DIAMETER

MIN MAX
PITCH DIAMETER

MIN MAX
MINOR DIAMETER

MIN MAX

7.1S35

7.2783

7.4031

7.5279

7.6527

7.7776

7.9024

8.0272

8.1520

8.2768

84017

8. 5265

8.6513

8.7762

8.9010

9.0258

9.1507

9.2755

9.4003

9.5252

9.6500

9.7749

9.8997

10.0245

10.1494

10.2742

10.3991

7.1223

7.2470

7.3717

7.4963

7.6210

7.7457

7.8704

7.9951

8.1198

8.2445

8.3692

8.4939

'8.6186

8.7433

8.8680

8.9927

9. 1174

9. 2421

9.3668

9.4916

9.6163

9.7410

9.8657

9.9905

10.1152

10.2399

10.3646

7.0800

7.2050

7.3300

7.4550

7.5800

7.7050

7.8300

7..9550

8.0800

8.2050

8.3300

8.4550

8.5800

8.7050

8.8300

8.9550

9.0800

9.2050

9.3300

9.4550

9.5800

9.7050

9.8300

9.9550

10.0800

10.2050

10.3300

7.0,488

7.1737

7.2986

7.4234

7.5483

7.6732

7.7980

7.9229

8.0478

8.1726

8. 2975

8.4224

8.5473

8.6721

8.7970

8.9219

9.0468

9.1716

9.2965

9.4214

9.5463

9.6711

9.7960

9.9209

10.0458

10.1707

10.2956

7.2700

7.3950

7.5200

7.6450

7.7700

7.8950

8.0200

8.1450

8.2700

8. 3950

8.5200

8.6450

8.7700

8.8950

9. 0200

9.1450

9.2700

9.3950

9.5200

9.6450

9.7700

9.8950

10.0200

10.1450

10.2700

10.3950

10.5200

7.3012

7.4263

7.5514

7.6766

7.8017

7.9268

8.0520

8.1771

8.3022

8.4274

8.5525

8.6776

8.8027

8.9279

9.0530

9.1781

9.3032

9.4284

9.5535

9.6786

9.8037

9.9289

10.0540

10.1791

10.3042

10.44293

10.5544

7.1750

7.3000

7.4250

7.5500

7.6750

7.8000

7.9250

8.0500

8.1750

8.3000

8.4250

8.5500

8.6750

8.8000

8.9250

9.0500

9.1750

9.3000

9.4250

9.5500

9.6750

9.8000

9.9250

10.0500.

10.1750

10. 3000

10.4250

7.2062

7.3313

7.4564

7.5816

7.7067

7.8318

7.9570

8.0821

8.2072

8.3324

8.4575

8.5826

8.7077

8.8329

8.9580

9.0831

9.2082

9.3334

9.4585

9.5836

9.7087

9.8339

9.9590

10.0841

10.2092

10.3343

10.4594

7.1000

7.2250

7.3500

7.4750

7.6000

7.7250

7.85,00

7.9750

8.1000

8.2250

8.3500

8.4750

8.6000

8.7250

8.8500

8.9750

9.1000

9.2250

9.3500

9.4750

9.6000

9.7250

9.8500

9. 9750

10.1000

10.2250

10.3500

7.1125

7. 2375

7.3625

7.4875

z.6125

:7.7375

7.8625

7.9875

8.1125

8.2375

8.3625

8.4875

8.6125

8.7375

8.8625

8.9875

9.11125

9.2375

9.3625

9.4875

9.6125

9.7375

9.8625

9.9875

10.1125

10.2375

10.36,25

STRESS! SHEAR
AREA AREA

39.4312 11.4146

40.8321 11.6068

42.2575 11.7988

43.7073 11.9906

45.1817 12.1822

46.,6805 12.3737

48.2038 12.5649

49.7515 12.7560

51.3238 12.9469

52.9205 13.1375

54.5417 13.3281

56.1874 13.5184

57.8575 13.7086

59.5522 13.8985

61.2713 1.4.0883

63.0149 14.2780

64.7830 14.4674

66.5756 14.6567

68-.3926 14.8458

70.2342 15.0347

72.1002 15.2235

73.9907 15,4121

75.9057 15.6006

77.8452 15.7888

79.8091 15.9769

81.7976 16.1649

83.8105 16.3526

85.880 .16.5403
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V
ý:------- EXTERNAL THREADS

- - -- > .<- -------- INTERNAL THREADS ->
MAJOR DI AMETER PITCH DIAMETER MINOR DIAMETER MAJOR DIAMETER

MIN MAX MIN MAX MIN MIN MAX
PITCH DIAMETER MINOR DIAMETER

MIN MAX MIN MAXMIAX

10.7800 10.7375

10.87S0 10.8625

11.0000 10.9875

11.1250 11.1125

11.2500 11.2375

11.3750 11.3625

i1.sooo 11.487S

11.6250 11.6125

11.7s00 11.7375

11.8750 11.8625

12.0000 11.9875

12.1250 12.1125

12.2500 12.2375

12.3750 12.3625

12.5000 12.4875

12.6250 '12.6125

12.7500 12.7375

12.8750 12.8625

13.0000 12.9875

13.1250 13.1125

13.2500 13.2375

13.3750 13.3625.

13.5000 13.4875

13.6250 13.6125

13.7500 13.7375

13.8750 13.8625

14.0000 13.9875

14.1250 14.1125

10.6488

.10.7736

10. 8a85

11.0233

11.1482

11.2730.

11.3979

11.5227

11.6476

11.7724

11.8973

12.0221

12.1470

12.2719

12.3967

12.5216

12.6464

12.7713

12.8962

13.0210

13.1459

13.2707

13.3956

13.5205

13.6453

13.7702

13.8951

14.0199

10.6141

10.7388

10.8636

10.9883

11.1130

11.2378

11.3625

11.4873

11. 6120

11.7368

11.8615

11.9863

12.1110

12.2358

12.3605

12.4853

12.6100

12.7348

12.8595

12.9843

13.1090

13.2338

13.3586

13.4833

13.6081

13.7329

13.8576

13.9824

10.5800

10.7050

10.8300

10.9550

11.0800

11.2050

11.33.00

11.4550

11. 5800

11.7050

11.8300

11.9550

12.0800

12.2050

12.3300

12.4550

12.5800

12.7050

12.8300.

12.9550

13.0800

13.2050

13.3300

13.4550

13.5800

13.7050

13.8300

13.9550

10.5453

10.6702

10.7951

10.9200

11.0449

11.1698

11.2947

11.4195

11.5444

11 .6693

11.7942

11.9191

12.0440

12.1689

12.2938

12.4187

12.5436

12. 6685

12.7934

12.9183

13.0432

13.1681

13.2930

1.3.4179

13..5428

13.6677

13.7926

13.9175

10.7700

10.8950

11.0200

11. 1450

11.2700,

11.3950

11.5200

11.6450

11. 7700

11.8950

12.0200

12.1450

12.2700

12.3950

12. 5200

12.6450

12.7700

12.8950

13.0200

13.1450

13.2700

13.3950

13,.5200

13.6450.

13.7700

13.8950

14.0200

14.1450

10.8047

10.9298

11. 0549

11.1800.

11.3051

11.4302

11.5563

11.6805,

11.8056

11.9307

12.0558

12.1809

12.3060

12.4311

12.5562

12.6813

12.8064

12.9315

13.0566

13.1817

13.3068

13.4319

13.5570

13.6821

13.8072

13.9323

14.0574

14.1825

10.6750

10.8000

10.9250

11.0500

11.1750

11.3000

11.4250

11.5500

11.6750

11.80.00

11.9250

12.0500

12.1750

12.3000

12.4250

12.5500

12.6750

12.8000,

12. 9250

13.0500

13.1750

13.3000

13.4250

13.5500

13.6750

13.8000

13.9250

14.0500

1'0. 7097

10.8348

10.9599

111.0850

11. 21.01

11. 3352

11.4603

11.5855

11.7106

11.8357

11. 9608

12.0859

12.2110

12.3361

12.4612

12.5863

12.7114

12.8365

12.9616

13.0867

13.2118

13.3369

13.4620

13.5871

13. 7122

13.8373

13.9624

14.0875

10.6000

10.7250

10.8500

10.9750

11.1000

11.2250

11.3500

11-.4750

11.6000

11.7250

11.8500

11.9750

12.1000

12.2250

12.3500

12.4750

12.6000

12.7250

12.8500

12.9750

13.1000

13.2250

13.3500

13.47S0

13.6000

13.7250

13.8500

13.9750

10.6125

10.7375

10.8.625

10.9875

11. 1125

11.2375

11.3625

11.4875

11.6125

11.7375

11.8625

11.987S

12.1125

i2.2375

12.3625

12.4875

12.6125

12.7375

12.8625

12.9875

13. 1125

13.2375

13.3625

13.4875

13.6125

13.7375

13.8625

13.9875

STRESS
AREA

'87.9099

89.9963:

92. 1072

94.2425

96.4024

98.5867

100.7956

103.0289

105.2867

107.5690

109.8758

112.2071

114.5629

116.9432

119.3479

121.7772

124.2309

126.7092

129.2119

131.7391

134.2908

136.8670

139.4677

142.0929

144.7426

147.4168

150.1155

152. 8386

SHEAR
AREA

16.7277

16.9150

17.1021

17.2891

17.4759

17.6626

17.8491

18.0354

18.2216

18.4077

18.5936

18'.7793

18.9649

19.1503

19.3356

19.5207

19.7057

19. 8906

20.0752

20.2598

20.4442

20.6284

20.8126

20.-9965

21.1804

21.3640

21.5476

21.7310
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-------- EXTERNAL THREADS ------------- ,> < ------ ---- INTERNAL THREADS ------------- >
MAJOR DIAMETER PITCH DIAMETER MINOR DIAMETER MAJOR DIAMETER PITCH DIAMETER MINOR DIAMETER

MIN MAXMAX

14. 2500

.14_3750

14. 5000

14. 6250

-14.7500

14.8750

s5. 000

15.1250

15. 2500

15.3750

115.5000

15.6250

15.7500

15.8750

16.0000

MIN

14.2375

14.3625

14.4875

14.61.25

14.7375

14.8625

14.9875

15.1125

15.2375

15.3625

15- 4875

15. 6125

*IS.7375

15.8625

15. 9875

14

1-4

14

MAX MIN MAX MIN MIN

'1448 14.1072Z14.0800 14.0424 14.2700

4.2e97 14.2319 14.2050 14.1673 14.3950

1.3945 14.3567 14.3300 14.2922 14.5200

4.5194 14.4815 14.4550 14.4171 14.6450

4.6443 14.6062 14.5800 14.5420 14.7700

14.7691

14.8940

15.0189

15.1438

15.2686

15. 3935

15.5184

1.5.6433

15.7681

15.8930

14.7310

:14.8558

14.9806

15.1053

15.2301

15.3549

15.4797

15.6044

15.7292

15.8540

14.7050

14.8300

14.9550

15.0800

15.2050

15.3300

15R4550

15.5800

15.7050

15.8300

14.6669

14.7918

14.9167

IS..0416

15.1665

1542914

15.4163

15.5412

15.6661

15.7910

14.8950

15.0200

15.1450

15. 2700

15.3950

15.5200

15.6450

15.7700

15.8950

16.0200

MAX MIN MAX

14.3076 14.1750 14.2126

14.4327 14.3000 14.3377

14.5578 14.4250 14.4628

14.6829 14.5500 14.5879

14.8080 14.6750 14.7130

14.9331 14.8000 14.8381

15.0582 14.9250 14.9632

15.1833 15.0500 15.0883

15.3084 15.0750 15.2134

15.4335 15.3000 15.3385

15.5586 15.4250 15.4636

15.6837 15.5500 15.5887

15.8088 15.6750 15.7138

15.9339,15.8000 15.8389

16.0590 15.9250 15.9640

14.1000

14. 2250

14.3500

14.4750

14.6000

14.7250

14.8500

14.9750

15.1000

15.2250

15.3500

15.4750

15.6000

15.7250

15.8500

14.1125

14.2375

14.3625

14.4875

14.6125

14.7375

14.8625

14. 9875

15.1125

15.2375

15.3625

'15.4875

15.6125

15.7375

15.8625

STRESS SHEAR
AREA AREA

156.5863 21.9142

158.3584 22.0974

161.1551 22.2803

163.9762 22.4632

166. 8219 22.6459

169.6920 22.8284

172.5867 23.0109

175.5058 23.1932

178.4494 23.3753

181.4175 23.5574

184.4102 23.7392

187.4273 23.9210

190.4689 24.1026

193.5350 24.2841

196.6256 24.4655

0*
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PSC PROCEDURE SQ 7.1
THREAD MEASUREMENT - APPENDIX 4

July 31, 2009
Page 1 of 3

Revision 0
Revision 1, 10/13/10

DOCWAENT N0 TM-N108300
DOCUMENT TYPE: ENG

Allowable External Diameter Ranges REVSION4
Minimum Minor Diameter SAFETY RELATED

NON-SAFETY RELATED

PAGE I 1 OF 3
PREPARED BY: DJM DATE- IGf8M10 I REV[EVE_ BY: BAG DATE: 10,36110

Ai

INPUT
PLANT: TMI UNIT: 1 SURVEILLANCE NUMBER: 1st YEAR: 1st

NOMINAL DIAMETER 9.375 in. MINIMUM YIELD STRENGTH 150 ksi

ENGAGEMENT LENGTH 3.00 in. REQUIRED LOADING 120 % G.U.T.S.
NUMBER OF WIRES 17D in.

INTERNAL THREAD (STRESSING ADAPTER) INFORMATION
IDENTIFICATION MARK C6001
MAJOR DIAMETER 9.4150 in. MINOR DIAMETER 9.2230 ksi

EXTERNAL THREAD /ANCHORHEAD) RANGE INFORMATION

SMALLEST MAJOR DIAMETER 9-345 in. MAJOR DIA. INCREMENT 0.01 in.
SMALLEST PITCH DIAMETER 9.15 in. PITCH DIA. [NCREMENT 0.014 in.

OUTPUT
MAJOR DIAMETER RANGES

9.345 9.355 9.365 9.375 9.385 9.395 9.405 9.415 9.425 9.435
9.354 9.364 9.374 9.384 9.394 9.404 9.414 9.424 9.434 9.444

9.1509A10 8.884 8-853 8.822 8.790 8.757 8.724 8.691 8.657 8.622 8.5879-163
9.1649.177 8.799 8_764 8.729 8.694 8.659 8.623 8.588 8.553 8-517 8-4829-177

9.178 8.782 8.746 8.709 8.673 8.636 8.599 8.563 8.526 8.489 8.452
9.191
9.1929.2 8.765 8.727 8.690 8.652 8.614 8.575 8.537 8.499 8.461 8.4239-205
9.2069.209 8.748 8.709 8.670 8.631 8.591 8.552 8.512 8.473 8.433 8.3939.219

{ ~9.220
9.233 8.732 8.691 8.650 8.610 8.569 8.528 8.487 8.446 8.405 8.364
9.234
9.24 8.715 8.673 8.631 8.589 8.547 8.504 8.462 8.420 8.377 8.335

Wr 9-248
9-241 8.698 8.655 8.612 8.568 8.525 8.481 8.437 8.394 8.350 8.3069.261

9-262 8.682 8.637 8.592 8.547 &502 8.458 8.412 8.367 8.322 8.277S9-275
S9.276

9_279 8.665 8.619 8.573 8.527 8.481 8.434 8.388 8.341 8.295 8.2489ý289
9-290 8.649 8.601 8.554 8&506 8.459 8.411 8.363 8.315 8-268 8.220

9.304
9.307 8.633 8.584 8.535 8.486 8.437 8.388 8.339 8.290 8.240 8.1919.317

9.318 8.616 8.566 8.516 8.466 8.415 8.365 8.314 8.264 8.213 8.163,
9.331 1 1
9.332 8.600 8.548 8.497 8.445 8.394 8.342 8.290 8.238 8.186 8.134
9.345

8.584 8.531 8.478 8.425 8.372 8.319 8.266 8.213 8.159 8.1069,359

To:c§4erWo-h2§N QdJo c
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PSC PROCEDURE SQ 7.1
THREAD MEASUREMENT - APPENDIX 4

July 31, 2009
Page 2 of 3

Revision 0
Revision 1, 10/13/10

Allowable External Dian
Minimum Minor Dia

DOCUMENT NO J" ITWN 03-0
DOCUMENT TYPE: ENG

neter Ranges REVISION#
meter SAFET RELATED

NON-SAFETY RELATED
PAGE I2 OF 3

1098fl1l I RE"•EVV_. BY-- BAG DATE: 101OW!0/1\
INPUT

PLANT: TMI UNIT: 1 SURVEILLANCE NUMBER: 1st YEAR: 1st
NOMINAL DIAMETER 9.375 in. MINIMUM YIELD STRENGTH 150 ksi

ENGAGEMENT LENGTH 3.00 in. REQUIRED LOADING 120 % G.U.TS.

NUMBER OF WIRES 170 in.

INTERNAL THREAD (STRESSING ADAPTER) INFORMATION

IDENTIFICATION MARK C6002

MAJOR DIAMETER 9.4150 in. MINOR DIAMETER 9.2270 ksi

EXTERNAL THREAD JANCHORHEAD) RANGE INFORMATION

SMALLEST MAJOR DIAMETER 9-345 in. MAJOR DIA. INCREMENT 0.01 in.

SMALLEST PITCH DIAMETER 9.15 in. PITCH DIA. INCREMENT 0-014 in.

OUTPUT
MAJOR DIAMETER RANGES

9.345 9.355 9.365 9.375 9.385 9.395 9-405 9.415 9.425 9.435
9.354 9.364 9.374 9.384 9.394 9.404 9.414 9.424 9.434 9.444

9.1509-163 8.943 8.917 8.890 8.B62 8.834 8.806 8.778 8.749 8.719 8.6899-163
9.164 8.822 8.787 8.752 8.717 8.683 8.648 8.613 8.578 8.543 8.5089-1771

9.178 8805 8.769 8.733 8.697 8.661 8.624 8.588 8.552 8.515 8.479
9.191
9.1929.2 8.789 8.751 8.714 8.676 8.639 8.601 8.563 8.526 8.488 8.4509-205
9.2069.219 8.773 8.734 8.695 8.656 8.617 8.578 8.539 8.499 8.460 8.4219.219

w 9.220
9.233 8.756 8.716 8.676 8.635 8.595 8.555 8.514 8.474 8.433 8.392

9.234 8.740 8.699 8.657 8.615 8.573 8.532 8.490 8.448 8.406 8.364cc 9.247

W 8.724 8.681 8.638 8.595 8.552 8.509 8.465 8.422 8.379 8.335
9.261< 9.262

< 9-2 8.708 8.664 8.619 8.575 8.530 8.486 8.441 8.396 8.352 8.307
9.275,• 9.276
9.289 8.692 8.646 8.601 8.555 8.509 8.463 8.417 8.371 8.325 8.2799-289
9.2909.30 8.676 8.629 8.582 8.535 8.487 8.440 8.393 8.345 8-298 8.2509-303
9.3049.317 8.660 8-612 8.563 8.515 8.466 8.418 8.369 8.320 8.271 8.2229.317

931 8.645 8.595 8.545 8.495 8.445 8.395 8.345 8.295 8.245 8.194
9.331
9.332 8.629 8.578 8.526 8.475 8.424 8.373 8.321 8.270 8.218 8.1669.34511
9.346 8.613 8.561 8.508 8.456 8.403 8.350 8.297 8.245 8.192 8.139L 1 9.359 111 , II
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PSC PROCEDURE SQ 7.1
THREAD MEASUREMENT - APPENDIX 4

July 31, 2009
Page 3 of 3
Revision 0

Revision 1, 10/13/10

DOCUMENI"NO:. ITM-1063,-=Q

DOCUMENT TYPE: EG
Allowable External Diameter Ranges REVISION#

Minimum Minor Diameter SAETY RELATED
NON-SAFETY RELATED

PAGE I3 OF 3
PREPARED BY: Dim DATE: 1II0IW10 I REVIEWED BY: RAG D3ATE: MWD,81

Ai
INPUT

PLANT: TMI UNIT: 1 SURVEILLANCE NUMBERf 1st YEAR: 1st
NOMINAL DIAMETER 9.375 in. MINIMUM YIELD STRENGTH 150 ksi

ENGAGEMENT LENGTH 3.00 in. REQUIRED LOADING 120 % G.U.T.S.
NUMBER OF WIRES 170 in.

INTERNAL THREAD (STRESSING ADAPTER) INFORMATION

IDENTIFICATION MARK D2
MAJOR DIAMETER 9.3980 in. MINOR DIAMETER 9-280 ksi

EXTERNAL THREAD (ANCHORHEAD) RANGE INFORMATION
SMALLEST MAJOR DIAMETER 9-345 in. MAJOR DIA. INCREMENT 0.01 in.

SMALLEST PITCH DIAMETER 9.15 in. PITCH DIA. INCREMENT 0.014 in.

OUTPUT
_ _ _ _MAJOR DIAMETER RANGES
9.345 9-355 9.365 9.375 9.385 9.395 9.405 9.415 9.425 9.435
9.354 9-364 9.374 9.384 9.394 9.404 9.414 9.424 9.434 9.444

9.1509A563 8.956 8.931 8.905 8.878 8.852 8.824 8.797 8.769 8.740 8.7129.163
9.1649177 8.827 8.793 8.758 8.723 8.689 8.654 8.619 8.584 8.549 8.5149-1771

9178 8.811 8.775 8.739 8.703 8.667 8.631 8.594 8.558 8.522 8.485
9.191
9.1929-2 8.795 8.757 8.720 8.682 8.645 8.607 8.570 8.532 8.494 8.4579-205

9206 8.779 8.740 8.701 8.662 8.623 8.584 8.545 8.5406 8.467 8.428
9.219
9.220

D 9.233 8.762 8.722 8.682 8.642 8.602 8.561 8.521 8.480 8.440 8.399S9.233
g 9.234 8.746 8.705 8.663 8.622 8.580 8.538 8.496 8.455 8.413 8.371fr, 9-247
W 9-248

9.261 8.730 8.688 8.645 8.602 8.559 8.515 8.472 8.429 8.386 8.342

S9.262
o 9.275 8.715 8.670 8.626 8.582 8.537 8.493 8.448 8.404 8.359 8.314

9.276
9.289 8.699 8.653 8.607 8.562 8.5,16 8.470 8.424 8.378 8.332 8.286S9-289
9.2909-30 8.683 8.636 8.589 8.542 8.495 8.447 8.400 8.353 8.305 8.258
9.303
9.317 8.667 8.619 8.570 8.522 8.473 8.425 8.376 8.328 8.279 8.2309-317

9.318 8.652 8.602 8.552 8.502 8.452 8.402 8.353 8.302 8.252 8.202
9.331
9.332 8.636 8,585 8.534 8.483 8.431 8.380 8.329 8.277 8.226 8.174
9-345
9.346 8.620 8-568 8.516 8.463 8.411 8.358 8.305 8.253 8.200 8.1479.3591 1 iI
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PSC PROCEDURE SQ 9.1
PRESTRESS FORCES

July 31, 2009
Page 1 of 2
Revision 0

Precision Surveillance Corporation Revision 1, 10/13/10

EXELON
THREE MILE ISLAND

UNIT 1 (3 5 TH YEAR) PHYSICAL
CONTAINMENT BUILDING TENDON SURVEILLANCE

PRECISION SURVEILLANCE CORPORATION
IN-SERVICE INSPECTION

QUALITY CONTROL PROCEDURE

PRESTRESS FORCES

Prepared by

QA MANAGER

Title

10/13/10

Date

PROJECT MANAGER, P.E.

Title

10/13/10

DateApproved by

,,2A7
PRESIDENT 10/13/10

DateApproved by Title
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PSC PROCEDURE SQ 9.1
PRESTRESS FORCES

July 31, 2009
Page 2 of 2

Revision 0

1.0 PURPOSE

1.1 The purpose of this procedure is to provide in table form the predicted lift-off forces
for the 3 5 th Year In-Service Inspection (surveillance) at Exelon's Three Mile Island
Nuclear Plant.

2.0 SURVEILLANCE TENDON DATA

2.1 The lower limit lift-off forces, 95% lift-off force, 90% lift-off force and Normalization
Factor have been obtained from Exelon.

2.2 The predicted lower limit (PLL), 90% of predicted lower limit (.9 PLL), 95% of
predicted lower limit (.95PLL) and Normalization Factor forces to be used during the
2010 Augmented inspection are listed below for each UNIT 1 tendon scheduled for
monitoring of force. The same information is provided for the adjacent tendons.-Ai

Z
0
0ZwU

0LL-
LL

uL1 LL .
0I

LL :7~it L J

U.

L-Ju

Z

0
2-

2
0
0
ZwL
F-

twL

S-J

wLo.

W 0 .

, 0 a.

: I tL0 o',!"•

Z

0

0
Z

H46-37 1312 1246 1181 n/a

H46-38 1239 1177 1115 n/a

H46-39 1316 1250 1184 nla.

H46-40 1218 1157 1096 n/a

H46-41 1314 1248 1183 nla

H46-42 1222 1161 1100 n/a

V-117 1330 1264 1197 n/a

V-118 1340 1273 1206 n/a

V-119 1308 1243 1177 n/a

V-133 1352 1284 1217 n/a

V-134 1332 1265 1199 n/a

V-135 1356 1288 1220 n/a

N/A- NORMALIZATION NOT REQUIRED

Topica3Mý6%12"41fq9\i;Wd6
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P30 PROCEDURE SQ 10.2
TEST WIRE REMOVAL

July 31, 2009

g C Page 1 of 6

Precision Surveillance Corporation Revision 0

EXELON
THREE MILE ISLAND

UNIT 1 ( 3 5 TH YEAR) PHYSICAL
CONTAINMENT BUILDING TENDON SURVEILLANCE

PRECISION SURVEILLANCE CORPORATION
IN-SERVICE INSPECTION

QUALITY CONTROL PROCEDURE

TEST WIRE REMOVAL

Prepared by

Ap oved by'Z

Q.A. MANAGER 07/31/09

DateTitle

PROJECT MANAGER, PRE. 07/31/09

DateTitle

PRESIDENT 07131/09

DateTitle

21 SQ 10.2 TM.09 ISI.doc
Topical Report 204 Revion 0
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PSC PROCEDURE SQ 10.2
TEST WIRE REMOVAL

July 31, 2009
Page 2 of 6
Revision 0

1.0 PURPOSE

1.1 This procedure will establish the requirements for removing a sample wire to be used
for physical testing, during the 3 5 th Year In-Service-Inspections (surveillance) of the
Post-Tensioning System Tendons of Exelon's Three Mile Island Nuclear Plant - Unit
1.

1.2 One continuous and any other discontinuous tendon wires will be removed from the
designated tendons to have wire removed. Do not remove more than three wires
from any one tendon during this surveillance period without TMI Engineering
approval.

2.0 RESPONSIBILITY

2.1 As stated in PSC Procedure QA 4.0.

3.0 QUALIFICATIONS

3.1 As stated in PSC Procedure QA 4.1.

4.0 EQUIPMENT

4.1 Quality Control gauges or test equipment will not be required for this activity, except
where hydraulic devices and gauges are used.

5.0 QUALITY CONTROL

5.1 This procedure contains HOLD POINTS. The work shall not progress past or through
a HOLD POINT without a sign-off from the QC Inspector. All Quality Control
Documentation (QCD) points shall only require documentation of information or
evaluation data. The sign-offs and required information or evaluation data shall be
documented on Data Sheet 10.2 or Data Sheet 8.0 of PSC Procedure SQ 8.0.

6.0 PRECAUTIONS

6.1 When pulling individual wires, never exceed the yield strength of that wire when
pulling with the pulling device - 9,425 pounds.

6.2 Discontinuous wires shall not be used to satisfy the requirements for the physical
testing of this procedure.

6.3 If other Broken/Missing Wires are found in this tendon as a result of this inspection or
previous inspections, it shall be necessary to select a wire from this tendon that
would tend to balance the forces in that tendon anchorage and try to maintain
symmetry with the missing wires in the hole pattern.

To ptiachl mn 8p.Pag 2• Of 53c
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PSC PROCEDURE SQ 10.2
TEST WIRE REMOVAL

July 31, 2009
Page 3 of 6
Revision 0

* BE SURE THAT THE CORRECT WIRE HAS BEEN LOCATED BEFORE CUTTING.

" BE SURE THAT THIS TENDON REQUIRES SAMPLE WIRE REMOVAL.

" USE CARE TO AVOID DAMAGING OTHER WIRES OR BUTTONHEADS.

" AVOID UNNECESSARY MARKS OR DAMAGE TO THE WIRE WHILE REMOVING.

* USE CARE WHEN COILING THE WIRE AND SECURING IT INTO A COIL. THIS
WIRE HAS CONSIDERABLE SPRING FORCE AND MUST BE PREVENTED FROM
UNCOILING VIOLENTLY.

7.0 PREREQUISITES

7.1 The anchorage inspection will be complete and Data Sheet 8.0 available.

7.2 The tendon will be detensioned; monitoring of forces has been completed.

8.0 WIRE REMOVAL

8.1 A wire shall be selected, preferable from the two outer rows of the anchorage hole
pattern.

8.2 The Tendon Surveillance Wire Puller shown in Figure 1 of PSC Procedure SQ 10.5
shall be attached to the selected wire.

8.3 The wire shall be pulled with the Wire Puller using as little force as possible.

8.3.1 If the wire cannot be moved by hand, it shall be acceptable to use any mechanical
device to accomplish that purpose, such as a "Come-A-long", "Chain-Hoist",
"Chain Pawl" or hydraulic ram.

8.3.1.1 It is unlikely that anything but the hydraulic ram will be able to exert such an
amount of force so as to yield or break the wire. Therefore hydraulic devices
shall be controlled for force through a calibrated gauge or controlled for
maximum force through a locking valve to control the amount of pressure to be
exerted.

8.3.1.2 There remains a possibility that a limited force might not move the wire. It shall
be necessary to abandon that wire and select a new wire, continuing this
process until a wire can be moved. All abandoned wires shall be identified on
Data Sheet 8.0 of Procedure 8.0. All wires shall be considered effective wires
provided the yield strength of the wire was not exceeded.

8.4 Once a tendon wire is located that can be moved, it shall be witnessed for that
movement at the opposite end of the tendon to verify that this is a continuous wire.

Topital c n 8p17a2 71 oQ f t • 53c
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PSC PROCEDURE SQ 10.2
TEST WIRE REMOVAL

July 31, 2009
Page 4 of 6

Revision 0

8.5 Prepare to cut the wire at the opposite end of the tendon from where the wire is to be
pulled.

8.5.1 QCD - Document the location of wire removal on Data Sheet 8.0 of Procedure
SQ 8.0. Once this is posted, document that action on Data Sheet 10.2 of this
Procedure.

8.5.2 Measure back from the buttonhead 1 inch plus or minus 1/16 inch and mark or
scribe a line; it shall be acceptable to notch the wire with a file.

8.5.3 Cut the wire somewhere between the buttonhead and the marked line, but not on
the line.

8.5.4 Pull the wire completely through the tendon duct.

8.5.4.1 While pulling, the entire length of the tendon wire shall be visually inspected for
pitting, corrosion, or other signs of deterioration and evaluated in accordance
with TMI Procedure 1301-9.1.

8.5.4.1.1 HOLD POINT- Document the Category of Corrosion rating on Data Sheet
10.2, for every 10 feet of length.

8.5.4.1.2 If the Category of Corrosion is found to be active as defined in TMI
Procedure 1301-9.1, TMI Engineering shall be notified with a
nonconformance report. TMI Engineering shall provide the final corrective
action, which could include removing additional wires and performing
Physical Testing.

8.5.4.2 While the tendon wire is being pulled, it may be cleaned of excess grease and
coiled into coil form of approximately five-foot diameter. Secure the coil from
unwinding. Solvent cleaning may be performed to facilitate cleaning before
inspection.

8.5.4.2.1 It shall be acceptable to cut the wires into 10 foot lengths if coiling is
impractical. The cut wires shall be identified as required of Section 8.5.5 of
this procedure.

8.5.4.3 After the tendon wire has been pulled through, it shall be measured for length.

8.5.4.3.1 QCD - Document the total length of wire on Data Sheet 10.2. Remember to
include the length of wire that was cut from the opposite end.

Topitalcmn 8.7 p1 ae272" of\ 53c
Attachment 8.7 Page 272 of 523



PSC PROCEDURE SQ 10.2
TEST WIRE REMOVAL

July 31, 2009
Page 5 of 6

Revision 0

8.5.4.4

8.5.4.4.1

8.5.4.4.1.1

8.5.4.4.2

8.5.4.4.2.1

WIRE SAMPLE QUANTITY AND LOCATION REQUIREMENTS

ACCEPTABLE WIRE

8.5.4.4.3

8.5.4.4.3.1

8.5.4.5

8.5.4.6

8.5.4.6.1

8.5.4.6.2

Three specimens shall be tested. One sample shall be taken from
approximately the middle of the tendon wire length, with the two remaining
samples being taken, one from approximately each end of the tendon
wire.

BROKEN WIRE

If Broken Wires require testing, three specimens shall be tested. One
sample shall be taken from the wire length about one foot from either side
of the break. The two remaining samples shall be taken, one from
approximately each end of the tendon wire.

UNACCEPTABLE CATEGORY OF CORROSION CONDITION

If Unacceptable Category of Corrosion Condition Wires require testing, at
least one specimen shall be tested, with that sample being taken from
what is judged to be the worst representative section of the wire length.
Other samples may be selected and/or tested at the request of TMI
Engineering.

If the wire testing is to be performed on site, it shall be acceptable to cut the 3
sample wires while the wire is being pulled out and coiled. Refer to PSC
Procedure SQ 10.3 for the control and documentation requirements. The
sample shall be cut from each end and the middle of the wire and as cited in
Section 8.5.4.4.1.1 above and shall be about 10' long, unless the wires are to
be cut to the required testing length.

Sample selection shall include areas representative of the most significant
Category of Corrosion if this condition exists on the removed wire. Provide
samples of this condition in addition to the original 3 samples required. Samples
shall not contain gripper marks from the pulling device.

As a note of caution, be sure that the wire is moving freely before cutting.
Otherwise there could be difficulty in removing the wire, requiring assist
devices that could leave surface marks on the wire.

QCD - When the wire is cut for samples, document the area of removal on
Data Sheet 10.2 for later transfer to Data Sheet 10.3 of PSC Procedure SQ
10.3. Document each location of sample removal and tag each cut length for
area of removal, tendon identification, pulling direction, date, and plant name
and unit.
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8.5.5 Attach a tag to the end of the wire being pulled that identifies the tendon, end of
removal, pulling direction, date, and plant name and unit. If the wire is cut for
samples during removal, the cut lead or front end of the wire shall be identified by
tendon number, end of removal, and location in the total length of the test wire to
permit reconstruction of that wire as it existed in the tendon.

8.5.6 The coiled wire, whether a single piece or cut pieces, shall be securely tied and
covered with plastic sheeting or a plastic bag to protect the wire from inclement
conditions.

8.6 If it becomes necessary to remove any additional wires from a tendon for physical
testing, this procedure shall be followed to include the additional documentation. For
example, Broken Wires or wires with Active Corrosion may be instructed to be
removed by TMI Engineering.

8.7 QCD - Each wire that has been removed for physical testing during this surveillance
shall be documented for location of removal on Data Sheet in TMI Procedure 1301-
9.1, using the appropriate Code Symbol. Document the posting of this information on
Data Sheet 10.2.

8.8 QCD - Document the identification and recalibration date of the measuring device
and the wire Pulling Ram, if used, on Data Sheet 10.2.

9.0 DOCUMENTATION

9.1 The items requiring documentation in this procedure shall be documented on Data
Sheet 10.2.

9.2 Some information documented on Data Sheet 10.2 shall require subsequent posting
to Data Sheet in TMI Procedure 1301-9.1 and to Data Sheet 10.3 of PSC Procedure
SQ 10.3.

9.3 The Data Sheet references the applicable Section or Step number of the procedure

for each QCD or HOLD POINT.

10.0 ATTACHMENTS

10.1 Data Sheet 10.2
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Project: TMI 35 YEAR TENDON SURVEILLANCE nl UNIT 1

Tendon No.: Tendon End: __ Shop [ Field

Removal Date: Inspection Date:

WIRE REMOVAL INSPECTION

CORROSION INSPECTION (,, LENGTH INTERVALS

(8.5.4.1.1) Document the Corrosion Category for each 10' of wire in the increments below. Use Categories described in PSC SQ 8.0.

For Corrosion Level E document condition on an NCR. NCR Req'd: E] NO Li YES NCR#

(8.5.4.3.1) Document the total length of the wire on the diagram below. Completed: E] NO El YES

Buttonhead End

0' 10' 20' 30'

30' 40' 50' 60'

60' 70' 80' 90'

90' 100' 110' 120'

120' 130' 140' 150'

150' 160' 170' 180'

180' 190' 200' 210'

210' 220' 230' 240'

240' 250' 260' 270'

270' 280' 290' 300'

3 00-- .. ...' 3 1 0 ' ... ...... . . .3. .. 3.0..... .......... ..... ... '7 .................................. ........ .............. . . . .
300' 310' 320' 330'

Cut End

(8.5.4.6.2) Was the wire cut for samples:, LI NO EL YES document the area of removal above using symbol X.

(8.7) Document the location of wire removed on Data Sheet 8.0, ANCHORAGE INSPECTION: El Completed

(8.8) Measuring Device: ID Number: Recal Date:

(8.8) Wire Pull Ram ID Number:

Q.C Level: Date:
Inspector:

QC
Reviewed Level: Date:
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1.0 PURPOSE

1.1 This procedure will establish the requirements for the Physical Testing of tendon
wires removed from Post-Tensioning System Tendons, during the 35t Year In-
Service-Inspections (surveillance) of the Post-Tensioning System Tendons of
Exelon's Three Mile Island Nuclear Plant - Unit 1.

2.0 SCOPE

2.1 The intention of this procedure is to provide the means of physically testing an
Acceptable Wire removed from a tendon. However, this Procedure shall also apply
for the physical testing of wires which may have been found to be Broken or in an
Unacceptable Category of Corrosion.

3.0 RESPONSIBILITY

3.1 As stated in PSC Procedure QA 4.0.

4.0 QUALIFICATIONS

4.1 As stated in PSC Procedure QA 4.1.

5.0 EQUIPMENT

5.1 Steel tapeline, steel ruler, 1" O.D. Micrometer, Wire Test Apparatus, Pressure
Gauge, dial indicator.

6.0 QUALITY CONTROL

6.1 This procedure contains no hold points. All Quality Control Documentation (QCD)
points shall only require documentation of information or evaluation data. The
required information or evaluation data shall be documented on Data Sheet 10.3.

7.0 PRECAUTIONS

7.1 Stay clear of the test apparatus while the wire is being tensioned.

7.2 Always maintain identification control of the samples including tendon and end
identification, plant name and unit, the direction of removal of the wire and the
location of that sample as it was removed from the tendon wire.

7.2.1 As a means of maintaining consistency for testing, the end of the sample that is
tagged (closest to pulling or buttonhead end) shall always be placed into the Wire
Test Apparatus (Figure D 1) opposite or away from the ram end.
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8.0 PHYSICAL TESTING

8.1 The following steps shall be used to test any tendon wire removed from the tendon,
whether that is an acceptable wire, a broken wire or a wire of an unacceptable
category of corrosion.

8.2 The specimen wires will be cut to a length of 108" plus or minus 1/4", after being
removed during the performance of PSC Procedure SQ 10.2. Develop a separate
Data Sheet for each sample tested. It will be acceptable to cut the sample to the
Buttonheading Length of 101 inches plus or minus one inch. (See Section 8.7 of this
Procedure.)

8.3 ACCEPTABLE WIRE

8.3.1 Three specimens shall be tested. One sample shall be taken from approximately
the middle of the tendon wire length, with the two remaining samples being taken,
one from approximately each end of the tendon wire.

8.4 BROKEN WIRE

8.4.1 If broken wires require testing, three specimens shall be tested. One sample shall
be taken from the wire length about one foot from either side of the break. The two
remaining samples shall be taken, one from approximately each end of the tendon
wire.

8.5 UNACCEPTABLE CATEGORY OF CORROSION CONDITION

8.5.1 If unacceptable category of corrosion condition wires require testing, at least one
specimen shall be tested, with that sample being taken from the worst
representative section of the wire length. Other samples may be selected and/or
tested at the request of Exelon.

8.5.2 QCD - Document the sample number, wire identification, location of removal and
overall length on Data Sheet 10.3 from Data Sheet 10.2 of PSC Procedure SQ
10.2.

8.6 Measure the diameter of the wire test sample in 3 locations, each end and the
middle.

8.6.1 QCD - Document the measurement of the wire test sample and the measuring
device on Data Sheet 10.3. Calculate and document the average of the 3
measurements.

8.7 Cut each wire test sample to 101" plus or minus 1" long; this must be a square, neat
cut to permit buttonheading.
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8.8 Slide two Wire Test Stressing Washers (see Figure D 2) onto the wire, making sure
8.8 Slide two Wire Test Stressing Washers (see Figure D 2) onto the wire, making sure

the chamfered seats face to the outside of the wire.

8.9 Buttonhead both ends of the wire.

8.9.1 QCD- Document the acceptance of the buttonheads on Data Sheet 10.3 using
the buttonhead acceptance criteria shown in PSC Procedure SQ 8.0.

8.10 Measure the Gauge length of the wire from inside of the buttonhead at one end to the
inside of the buttonhead at the other end within an accuracy of plus or minus 0.05".

8.10.1 QCD- Document the Gauge length of the wire and the identification and
recalibration date for the measuring device.

8.11 Place the specimen into the Wire Test Apparatus and check for proper seating of the
Stressing Washers in the pulling adaptors.

8.12 Preload the wires to about 2.45 kips +0/-10% to seat the buttonheads in the
Stressing Washers.

8.12.1 QCD - Document the preloading pressure and force, the identification and
recalibration date of the Wire Test Apparatus components.

PxA
8.12.2 To obtain pressure when the force is specified: F = P -K

1000

8.13 Reduce the preload force to 0 kips.

8.13.1 QCD - Document the release of the preload force.

8.14 Load the wire to 1.42 kips plus or minus 5%. This will provide 0.1% elongation.

8.14.1 QCD - Document the initial loading of the wire in force, pressure and actual
elongation at this point. Elongation shall be measured to an accuracy of 0.05".

8.15 Preset the Dial Indicator on the Wire Test Apparatus to measure 0.9% elongation.
(0.9" for a sample length of 100")

8.15.1 QCD - Document the setting of the Dial Indicator as well as the indicator id and
calibration due date.

8.16 Load the wire until the Dial Indicator shows signs of movement, signaling the 0.9%
elongation (pressure at 1% elongation).

8.16.1 QCD - Document the force and pressure at 1% elongation.

8.17 Remove the Dial Indicator.
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8.17.1 QCD - Document the "Rule" dimension reading at 1% elongation (approximately
8.17.1 QCD - Document the "Rule" dimension reading at 1 % elongation (approximately

1") to an accuracy of 0.05".

8.18 Continue to load the wire to failure.

8.18.1 QCD - Document the maximum elongation measurement from the "Rule" to
accuracy of 0.05".

8.18.2 QCD - Document the maximum force and pressure reading at failure.

8.19 Remove the sample wire (two pieces) and remove the Stressing Washers.

8.20 QCD - Document the type of failure, ductile or brittle, and the location of the wire
break from the tagged end of the wire (opposite the ram).

8.21 Calculate the following and document on Data Sheet 10.3.

8.21.1 QCD - Calculate the ultimate stress.

8.21.1.1 Stress in KSI is calculated by dividing the Force in KIPS by the wire Area (when
the Force in KIPS is derived by the formula: Ram Area in square inches,
multiplied by Gauge Pressure in psi and dividing by 1000 and adding the RAM "K"
Factor.)

8.21.1.2 Stress (ksi) = Force (kips) ÷ Area (in2)

8.21.2 QCD - Calculate yield stress from the pressure reading at 1% elongation.

8.21.3 QCD - Calculate the percent of elongation under load at the point of failure, based
on the actual Gauge length of the wire.

8.21.4 QCD - Document the acceptability of the wire test in accordance with the criteria
specified below in Section 9.0.

9.0 NOTIFICATION - UNACCEPTABLE CONDITIONS

9.1 Exelon shall be notified with a nonconformance report when each one or more of the
following unacceptable conditions are detected as a result of the inspection or
Physical Testing of a Tendon Wire.

9.2 The diameter of the wire is less than 0.248 in or greater than 0.252 in.

9.3 The Category of Corrosion of the wire is "Active" as described in TMI Procedure
1301-9.1.

9.4 The wire fails to meet the ultimate strength of 240,000 psi.

9.5 The elongation at failure of a tendon wire test is less than 4%.
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10.0

10.1

10.2

10.3

11.0

11.1

11.2

11.3

DOCUMENTATION

The items in this procedure requiring documentation shall be documented on Data
Sheet 10.3.

The Data Sheet references the applicable section number of the procedure for each
QCD Point.

Some information from Data Sheet 10.2 of PSC Procedure SQ 10.2 shall require

posting to Data Sheet 10.3.

ATTACHMENTS

Data Sheet 10.3

Figure D.1

Figure D.2
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Project: TMI 3 5 TH YEAR TENDON SURVEILLANCE r-1 UNIT 1

Tendon No.:

WIRE TEST DOCUMENTATION

(8.5.2) Sample No.:

Wire ID and Location of removal:

(8.6.1) Wire Diameters: Tag End in.

Measuring Device ID:

feet

Middle in. R

Length:

am End

ecal Date:

Ram End

in.

in. Avg. in.

(8.9.1) Buttonhead Inspection: Tag End

(8.10.1) Gauge Length of Wire: in. Measuring Device ID:

(8.12.1) Preload force: kips

Preload pressure: psi Pressure Gauge ID:

Ram ID: Ram Area: in2  K=

(8.13.1) Force reduced to zero (0):

(8.14.1) Initial load of wire force: kips (0.1% elongation)

Initial load of pressure: psi Elongation:

(8.15.1) Preset Dial Indicator: (0.9% elongation) Indicator ID:

(8.16.1) Force at 1% elongation: kips Pressure:

(8.17.1) "Rule" reading measurement at 1% elongation: in.

(8.18.1) Maximum elongation at failure, from "Rule" reading: in.

(8.18.2) Maximum force at failure: kips Pressure:

(8.20) Type of break: Location of break:

CALCULATIONS:

(8.21.1) Ultimate Stress: ksi Stress (ks

(8.21.2) Yield Stress @ 1% elongation: ksi Stress (ks

(8.21.3) % elongation @ failure: % [1 in. + ("Rule" Dim

(8.21.4) Results: LI Acceptable El Unacceptable Customer Notified NCR No

Recal Date:

Recal Date:

kips Recal Date:

in.

Recal Date:

psi

psi

in.

i) = Force (kips) + [7E (dia 2) + 4] (in2)

i) = Force (kips) @ 1% - [t1 (dia 2) + 4] (in2)

ension @ Failure - "Rule" Dimension @ 1%)]

Date:Level:QC Inspector:

QC Reviewed: Level: Date:
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Wire Test Apparatus - Figure D.1
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Wire Test Stressingi Washer - Fiqure D.2m m m m
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1.0 PURPOSE

1.1 This procedure will establish the requirements for performing a Continuity Test of
tendon wires for purposes of visual inspection and evaluation of, usually,
Protruding/Unseated tendon wires for Post-Tensioning System Tendons, during the
2 5th Year In-Service-Inspections (surveillance) of the Post-Tensioning System
Tendons of Exelon's Three Mile Island Nuclear Plant - Unit 1.

2.0 SCOPE

2.1 The Continuity Test may be performed at the request of TMI Engineering if additional
tendon wires are found to be Protruding/Unseated since the original installation or
previous surveillance during the Buttonhead Inspection of PSC Procedure SQ 8.0.

3.0 RESPONSIBILITY

3.1 As stated in PSC Procedure QA 4.0.

4.0 QUALIFICATIONS

4.1 As stated in PSC Procedure QA 4.1.

5.0 QUALITY CONTROL

5.1 This procedure contains no HOLD POINTS. All Quality Control Documentation
(QCD) points shall only require documentation of information or evaluation data. The
required information or evaluation data shall be documented on Data Sheet 10.5.

6.0 EQUIPMENT

6.1 A tapeline shall be the only equipment required to perform the Continuity Test, except
where calibrated hydraulic devices and gauges are used.

7.0 PRECAUTIONS

CAUTION - WHEN PULLING INDIVIDUAL WIRES, NEVER EXCEED 80% OF THE

GUARANTEED MINIMUM ULTIMATE STRENGTH OF THAT WIRE WHEN PULLING
WITH THE PULLING DEVICE - 9,425 POUNDS.

8.0 PREREQUISITES

8.1 The Grease Cap will be removed and grease samples taken.

8.2 The Anchorage Inspection will be complete, with protruding wires in evidence.

8.3 The tendon will be detensioned; it has been monitored for forces.
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8.4 Each wire that was determined to be Protruding/Unseated as a result of the
Buttonhead Inspection of TMI Procedure 1301-9.1 will be adequately identified either
by marking, tagging or reference to Data Sheet.

8.5 The anchorages at each end of the tendon will be pushed back about 12 inches.

8.6 QCD - Document the tendon identification, Unit # and tendon end on Data Sheet
10.5.

9.0 CONTINUITY TEST

9.1 The Protruding/Unseated wire shall be located.

9.1.1 0CD - Document the location of each wire by marking it on the appropriate
anchorhead sketch. Number each mark corresponding with the wire numbers in
the table so as to identify which data is for each wire tested. If more wires need to
be tested on one tendon than will fit on Data Sheet 10.5 it will be acceptable to use
additional sheets and continue the sequential numbering so as not to reuse any
numbers.

9.2 The Tendon Surveillance Wire Puller shown in Figure 1 of this procedure shall be
attached to the wire to be tested.

9.3 The wire shall be pulled with the Wire Puller using as little force as possible, but not
to exceed 9,425 pounds.

9.3.1 If the wire cannot be moved by hand, it shall be acceptable to use any mechanical
device to accomplish that purpose, such as a "Come-A-long", "Chain-Hoist",
"Chain-Pawl" or hydraulic cylinder.

9.3.2 It is unlikely that anything but the hydraulic cylinder will be able to exert such an
amount of force so as to yield or break the wire. Therefore, hydraulic devices shall
be controlled for force through a calibrated gauge or controlled for maximum force
through a locking valve to control the amount of pressure to be exerted.

9.3.3 There remains a possibility that a limited force might not move the wire. It may be
possible to break that wire loose with force in excess of 9,425 pounds. This
attempt shall only be undertaken with the mutual consent of TMI Engineering
responsible for the In-Service Inspection and the PSC Construction Manager.

9.3.3.1 If it is decided to exceed the control force, the amount of force used to move
that wire shall be documented and evaluated for impact on the strength of the
wire and the force to be applied to the Retensioning of the tendon.

9.3.3.2 QCD - Document the maximum force used to move the wire on Data Sheet
10.5, if over 9,425 pounds.
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9.4 The wire shall be considered continuous if it can be observed to move at the opposite

end of the tendon.

9.4.1 QCD - Document that wire as continuous on Data Sheet 10.5.

9.5 If the wire cannot be observed to be moving, it could be broken and the pulling shall
continue until that wire is removed.

9.5.1 QCD- Document that wire as discontinuous on Data Sheet 10.5. As the wire is
drawn it shall be checked for corrosion condition and to determine the cause of
breakage, if possible. Document the Category of Corrosion of the wire using TMI
Procedure 1301-9.1. Also document, where possible, the reason for breaking.

9.5.2 QCD - If the wire is broken, it shall be shown as broken on Data Sheet 8.0 and
added to the total of Broken/Missing Wires and the Code Symbol modified to
reflect that fact.

9.5.2.1 If any or all of the Protruding/Unseated wires since the original installation or
previous surveillance are found to be broken and when added to the amount of
Broken/Missing Wires on Data Sheet totals 1 or more, it shall be necessary to
notify TMI Engineering of this condition in accordance with the requirements of
TMI Procedure 1301-9.1. It shall be acceptable to continue working and notify
TMI Engineering at the earliest opportunity, but within 24 hours of discovery.

9.5.2.2 If any or all the Protruding/Unseated wires have been determined to be
continuous, each shall be re-inspected for Protrusion after Retensioning to see
if they have seated themselves. An evaluation of that condition shall be
performed after Retensioning.

9.5.2.3 QCD - If any or all the Protruding/Unseated wires remain unseated after
Retensioning, it shall be reported as required of TMI Procedure 1301-9.1.

9.6 QCQ - Document any comments identifying any nonconforming or adverse
observations or conditions

10.0 DOCUMENTATION

10.1 The items requiring documentation shall be documented on Data Sheet 10.5 or to
TMI Data Sheet of TMI Procedure 1301-9.1.

11.0 ATTACHMENTS

11.1 Data Sheet 10.5

11.2 Figure 1.0 - Tendon Wire Puller
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Project: TMI 35 YEAR TENDON SURVEILLANCE F1 UNIT 1

(8.6)Tendon No.: Tendon End: El Shop LI Field

CONTINUITY TEST DOCUMENTATION

(9.1.1) (9.3.3.2) Continuous (9.5.2) (9.5.2.3)
Wire Force if Corrosion Broken(9.6) Comments QC Signoff
No. greater than (9.4.1) (9.5.1) Condition Posted to

9,425 lbs Yes No D.S. 8.0

t I t I t I

t 1 1 1 1 I

I I 1 1- 1- 1 I

I I I 1- 1 I

I 111Ii-

I I I ± t +

I I I I ± t +

I I I I ± I +

Identify each wire to be tested by labeling it on one of the sketches below. Mark each wire with a number corresponding to the rows above.

Orient the anchorage sketch with the Anchorhead ID. The Comments area is to be used to identify any nonconforming conditions.

This form can be used to verify up
to 17 individual wires in columnar
fashion. If more than 17 are to be

Row Wires verified or if the entire row is to be
verified, then a row by row

000000%0 1 7 inspection shall be performed.
00 0 02 8

00000000000 3 11
000000000000 4 12

0000000000000 5 13
00000000000000 6 14 Orient the anchorage sketch with
0000000000000 7 13 the Heat Code Identification and
00000000000000 9 14 note the wire number as it appears
O000000000000 19 13 in each row starting from the left\O O0 OO 0 010/l 14

O0000000000000 11 13 side of each row.\______O_ O/12 12
12 12

14 815 7
The comment area shall be used to
identify particular wires or provide
inspection remarks.

Q.C Inspector Level: Date

QC Reviewed Level: Date

Attachment 8.7 Page 289 of 523



PSC PROCEDURE SQ 10.5
CONTINUITY TEST

Figure 1.0
July 31, 2009

Page 1 of 1
Revision 0

Figure 1.0 - Tendon Wire Puller

Figure 1.0 is a represented sample of a wire puller and is not a quality controlled device.
The actual wire puller may vary somewhat from this configuration.

HEAD
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1.0 PURPOSE

1.1 This procedure will establish the PSC Engineering requirements for the Retensioning
of Tendons after the tendon has been Detensioned for purposes of Anchorage
Inspection and Sample Wire Removal from the Post-Tensioning System Tendons of
Exelon's Three Mile Island Nuclear Plant - Unit 1.

2.0 SCOPE

2.1 The requirements for the Retensioning of Tendons have been described in TMI
Procedure 1301-9.1. While there was some mention of the force values to be applied
to a tendon in that Procedure, that was only intended as general information. This
Procedure will provide the required Engineering Data for the Retensioning operation.

2.2 The data shown herein shall establish the requirements for tendon elongation, PTF
and OSF for tendon elongation during the Retensioning of Tendons and the
Predicted Forces that affect each Surveillance Tendon.

2.2.1 PRETENSIONING FORCE (PTF)

2.2.1.1 The Pretensioning Force (PTF) removes the slack from the tendon and
provides a baseline number for elongation measurement. The Table seen in
Section 3 of this Procedure will provide the required data for the Retensioning
of Tendons

2.2.2 OVERSTRESS FORCE (OSF) - FOR ELONGATION

2.2.2.1 The Overstress Force for Elongations is that force which must be achieved in
order to develop the final elongation measurement used in the comparison of
actual tendon elongation to the original or calculated tendon elongation. This
might not be the same Overstress Force identified as the "DO NOT EXCEED
FORCE". The Overstress Force for this surveillance will be the same as used
for the Original Installation and shall be based on the remaining Effective Wires.

2.2.3 OVERSTRESS FORCE - DO NOT EXCEED

2.2.3.1 At no time shall any tendon be subjected to an Overstress Force which exceeds
1592 Kips for a 169 wire tendon. Tendons with less than 169 wires shall be
reduced in force by 9.425 Kips for each wire less than 169.
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3.0 RETENSIONING DATA
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168 207 1555 3.32 6.69

H51-49 169 208.3 1564 167 206 1545 3.35 6.74 10.1

166 205 1536 3.38 6.79

168 207 1469 4.33 8.74

V-90 169 208.3 1478 167 206 1460 4.37 8.80 12.35

166 205 1452 4.41 8.87

168 207 1528 3.59 7.23

D-322 169 208.3 1537 167 206 1519 3.62 7.29 10.7

166 205 1510 3.65 7.34

168 198.0 1572.5 4.60 9.19

V-1o18 169 199.2 1581.9 167 196.8 1563.2 4.64 9.25 14.00

166 195.7 1553.8 4.68 9.32

168 198.8 1579.2 3.45 6.89

H46-39 169 200.0 1588.6 167 197.6 1569.8 3.48 6.94 10.56

166 196.4 1560.4 3.51 7.00

3.1 NOTES CONCERNING ELONGATION DATA

3.1.1 The tendons for this project were based on 169 wires.

3.1.2 Pretensioning Force (PTF) for purposes of elongation shall be as shown in the
table above for a 168 or less wire tendon. For each wire less than shown above,
reduce PTF proportionately for each tendon using the formula shown in Section
3.2.2 of this procedure.

3.1.3 Overstress Force (OSF) for purposes of elongation shall be as shown in the table
above for a 168 wire or less wire tendon. For each wire less than shown above,
reduce OSF proportionately for each tendon using the formula shown in Section
3.2.1 of this Procedure.
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3.1.4 The Overstress (OSF) Elongation shown above is the Total Elongation for the
tendon from Installation or Previous Surveillance. The total elongation from
Installation or Previous Surveillance shall be compared to the Total Actual
Measured Elongation during this Surveillance.

3.2 FORCES DURING SURVEILLANCE

3.2.1 Overstress (OSF) during Retensioning:

(OSF at Installation) x (# of Wires during Retension)

#of Wires during Installation

3.2.2. Pre-Tensioning (PTF) during Retensioning:

(PTF at Installation) x (# of Wires during Retension)

#of Wires during Installation

3.3 USE OF "K" (CONSTANT)

3.3.1 With the use of regression analysis for the calibration of ram area, as seen in the
PSC Ram Calibration Procedure where error calculation is also considered within
the computer program, the ram area no longer reflects the ram size, but instead
provides an area measurement with a correction factor related to pressure. This
correction factor becomes a "Constant" (K), related only to that ram being
calculated for area. The constant is a factor that considers the amount of force
necessary to overcome internal resistance. This Constant will vary from ram to
ram and could be positive or negative; that is, it may have to be added or
subtracted from the total force to provide the true actual force measurement,
whether that force is Pre Tensioning Force, Over-Stress Force, or Lock-Off Force.

3.4 FORMULA AND WORKING RELATIONSHIPS

3.4.1 The basic formula for determining stressing force or stressing pressure when three
factors are known is:

Key: F = Force (kips)
A = Ram Area (in2)

F AxP P = Gauge Pressure (psi)

1000 K = Constant factor (kips)
(CAUTION: "K" constants can be either
positive or negative.)

3.4.2 Only P or F could be unknown and remain to be determined. The other three
factors will always be provided before beginning the calculations.
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1.0 PURPOSE

1.1 This procedure will establish the requirements for the Replacement of Grease Caps
after visual inspection and evaluation has been completed for the tendon end anchor
head, shims, bearing plates and wires during In-Service Inspections (surveillance) of
Post-Tensioning System Tendons of Exelon's Three Mile Island Nuclear Plant - Unit
1.

2.0 RESPONSIBILITY

2.1 Precision Surveillance Corporation Field Construction Personnel shall be responsible
for the physical activities and recording of documentation associated with this
procedure, as an option a Precision Surveillance Corporation QC Inspector may
record the documentation.

3.0 QUALIFICATIONS

3.1 Precision Surveillance Corporation Field Construction Personnel shall be fit by skill,
training and/or experience to perform these duties.

4.0 EQUIPMENT

4.1 There is no need for Quality control equipment for this procedure.

5.0 QUALITY CONTROL

5.1 There are no Quality Control Documentation (QCD) points or HOLD Points in this
procedure.

6.0 PRECAUTIONS

6.1 Be prepared to support the weight of the grease cap.

7.0 PREREQUISITES

7.1 All other work, inspections and evaluations shall be completed with the exception of
Grease Replacement.

7.2 Prior to replacement of grease caps record on Data Sheet SQ 12.0 the information
required for tendon number, tendon end and date of grease cap replacement.

8.0 GREASE CAP REPLACEMENT

8.1 Tendon end caps are being installed per TMI Procedure 1410-Y-83.

8.2 Only minor cleaning and brushing should be necessary to prepare the bearing plate
and grease cap for remounting to the bearing plate or anchorage.
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8.3 Prepare bearing plate surface by cleaning with rags and solvent. If detrimental
foreign matter such as mill scale, rust, and dirt is detected on the gasket bearing
surface of the plate, and power tool cleaning is required, then:

8.3.1 Make suitable provisions to protect the tendon wires and anchor head threads
from accidental rubbing, cutting, or scratching by coming into contact with the
power tool's rotating wire brushes and/or abrasive disks. Sheet metal shrouds
around the tendon and end anchorage may be necessary.

8.3.2 Take precautions to keep dirt and other foreign material out of the tendon, and
from the inside of the trumpet and conduit.

8.3.3 Power tools should remove loose mill scale, loose rust, loose or flaking paint, etc.
Surfaces must be clean and smooth but not necessarily burnished after using
power tools.

8.3.4 Remove sharp edges, and smooth down remaining mill scale to a "feather-edge".

8.4 Fill scratches, nicks, and other sharp depressions in the gasket bearing surface with
nonmetallic epoxy, such as "Belzona" epoxy if approved by TMI Engineering. Use of
epoxy shall be according to manufacture's application instructions.

8.4.1 Smooth out epoxy to prevent grease leakage under the gasket.

8.5 Remove all dust and loose mater from the vicinity of the tendon and entrance to the
trumplet.

8.6 Clean any foreign material from the threaded bearing plate grease cap mounting
holes.

8.7 Smear, swab or brush a coating of grease over all the exposed portions of the anchor
head, bearing plate, shims, buttonheads and wires, if not previously done in another
operation or if needed.

8.8 A thread chaser or tap may be required to clear the threads of the bearing plate's
grease cap mounting holes so that the bolts can be sufficiently tightened to bottom in
the threaded holes.

8.9 Clean and dry the flange and gasket sealing surface of the grease cap.

8.10 Record on Data Sheet SQ 12.0 that the bearing plate, grease cap, and gasket mating
surfaces and bolt holes have been properly prepared and that foreign material has
been controlled so as not to enter the tendon void.

8.11 On hoop and dome caps where the original through-cap mounting bolting is being
replaced with hold down clamps the through-cap holes shall be plugged with Pop-A-
Plugs.
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8.12 With the grease cap on end, place a new gasket on the grease cap. Pliobond or a
similar industrial adhesive, as approved by TMI Engineering, may be used to hold the
gasket in place.

8.13 New gaskets shall be used in the final placement of the grease cap. Old or used
gaskets may be used during temporary placement of the grease caps.

8.14 Place the gasket retainer (verticals only) and grease cap over the tendon end and
align the cap by placing it over the two 1" aligning pins. If slotted aligning pins are
used, insert the tapered wedges through the slots in the aligning pins to hold the cap
in place. Be sure the gasket is in place and not pinched between the gasket retainer
and the bearing plate. For vertical tendons, the wedges and pins need not always be
used. The grease cap bolts may be used at this time while using a hoisting device to
hold the cap in place temporarily.

8.15 Place 1 washer, standard or hardened, over each of the 1" bolts and put the bolts
into the 2 remaining holes of the bearing plate. Tighten by hand until seated.
Remove the aligning pins and replace them with two bolts and washers.

8.16 Tighten each bolt with a wrench, equalizing the load on each bolt as well as possible.
Tighten until there is evidence of metal to metal contact all around between the
flange, gasket retainer, and bearing plate.

8.17 For Horizontal tendons and Dome tendons, the grease cap shall be placed so that
the bushing (inlet, outlet) is oriented in its highest altitude or toward the top of the
containment.

8.18 After aligning the cap and placing over the anchorage install the four tendon end cap
holding down clamps with bolts and washers to the bearing plate and hand tighten
them.

8.19 Reckeck that the gasket has not slipped or become crimped and that the tendon end
cap and hold down bolts are aligned properly.

8.20 Tighten each bolt, equalizing the load on each as much as possible, to evenly
compress the gasket by approximately 1/8".

8.21 Apply a new wrapping of teflon tape to the grease cap filler bushing prior to final
insertion and tightening.

8.22 Record on Data Sheet SQ 12.0, the completeness of the installation and that the
bolts were tightened in incremental passes.

8.23 The replacement is now complete and re-greasing can be performed observing the
requirements of PSC Procedure SQ 12.1.
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9.0 DOCUMENTATION

9.1

10.0 N(

The items requiring documentation in this procedure shall be documented by the
assigned field construction person of the working crew on Data Sheet SQ 12.0
attached to this procedure, as an option a Precision Surveillance Corporation QC
Inspector may record the documentation.

)TIFICATION

PSC Site Superintendent shall be notified if any problems are encountered during the
replacement of grease caps.

FTACHMENTS

Data Sheet SQ 12.0.

10.1

11.0 Al

11.1
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Project: TMI 35 YEAR TENDON SURVEILLANCE

Tendon No.: Tendon End: E_ Shop El Field

ANCHORAGE INSPECTION CRITERIA

BEARING PLATE SURFACE PROPERLY PREPARED:

GREASE CAP SURFACE PROPERLY PREPARED:

GASKET MATING SURFACE PROPERLY PREPARED:

STUD/BOLT HOLES PROPERLY PREPARED:

FOREIGN MATERIAL EXCLUSION CONTROLLED:

El YES

[1 YES

El YES

El YES

El YES

LINO

LINO

LINO

F] NO

R NO

COMMENTS

CREW FOREMAN SIGNOFF Date:

QC Reviewed: Level: Date:
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1.0 PURPOSE

1.1 This procedure will establish the requirements for the Replacement of Grease in the
tendon duct after scheduled inspections and evaluation during the 3 5 th Year In-
Service-Inspections (surveillance) of the Post-Tensioning System Tendons of
Exelon's Three Mile Island Nuclear Plant - Unit 1.

2.0 SCOPE

2.1 This procedure is intended to provide the Grease Replacement requirements for the
wire post-tensioning system. This procedure requires that all tendons worked on shall
be full of grease at the end of the project.

3.0 RESPONSIBILITY

3.1 As stated in PSC Procedure QA 4.0.

4.0 QUALIFICATIONS

4.1 As stated in PSC Procedure QA 4.1.

5.0 EQUIPMENT

5.1 The gauges and test equipment necessary for the Quality Control activities will be
itemized in PSC Procedure SQ 4.0.

6.0 QUALITY CONTROL

6.1 This procedure contains Quality Control Documentation (QCD) points. The work shall
not progress past or through a QCD without a sign-off or verbal approval from the QC
Inspector. The sign-off's and required information or evaluation data shall be
documented on Data Sheet 12.1. It shall be necessary to acquire the Total Grease
Loss for the tendon from the Data Sheets 6.0 of PSC Procedure SQ 6.0 for each end,
if applicable.

7.0 PRECAUTIONS

7.1 During Grease Replacement, the grease may be very hot and pumped under
pressure. It is therefore essential to avoid direct contact with the hot grease and to
make sure all connections are secure.

CAUTION - DURING GREASING, BE AWARE THAT THE GREASE IS HOT AND MAY BE
PUMPED UNDER PRESSURE.

7.2 Spilled grease from hoses and voids could be a slipping safety hazard, during all
operations it should be cleaned up and placed in waste drums.
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7.3 Pumping of grease should be stopped immediately if it is suspected or known that the
grease is going somewhere else besides the immediate tendon void.

8.0 PREREQUISITES

8.1 All Inspections, if required per SQ2.0, will be complete.

8.2 The tendon will be in a stressed condition.

8.3 The Grease Cap shall be ready to be installed or already have been installed.

8.4 QCD - Document the type of grease (corrosion inhibitor) being used for the greasing
of this tendon. The requirements for acceptable corrosion inhibitor are listed in
section 9.1.2 of this procedure.

8.5 QCD - Enter the tendon end designation and quantity of total grease loss from Data
Sheet 6.0 for one end of the tendon, if applicable

8.6 QQD - Enter the tendon end designation and the quantity of total grease loss from
Data Sheet 6.0 for the other end of the tendon, if applicable.

8.7 QCD - Enter the tendon end designation and any estimated grease loss that may
have occurred as a result of leaks from the grease cap or gasket since the original
installation or previous surveillance for the first end of the tendon.

8.8 QCD - Enter the tendon end designation and any estimated grease loss that may
have occurred as a result of leaks from the grease cap or gasket since the original
installation or previous surveillance for the second end of the tendon.

8.9 QCD - Calculate the total tendon grease loss by adding 8.5 + 8.6 + 8.7 + 8.8 and

document the total tendon grease loss on Data Sheet 12.1.

9.0 CONTROLS FOR REFILLING THE TENDON VOID

9.1 All Tendons

9.1.1 The replacement of grease shall be performed prior to demobilization of the
tendon surveillance equipment and personnel.

9.1.2 Tendons shall be filled with Tendon Corrosion Inhibitor (Certified) issued by the
Utility Quality Program OR drained grease removed from the system ONLY after
acceptable sample testing per Section SQ 7.0 OR upon written approval by
Exelon.

9.1.3 Grease Temperature required at grease cap inlet: 180'F min., 250'F max.
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9.1.4 Required grease to be drain for Thermal Expansion upon successful pump
through: 1 gallon. This will curtail any excess pressure build up which may lead to
gasket failure.

9.1.5 Required hold time at full pressure: 30 minutes.

9.1.6 Pumping shall be stopped immediately if it is suspected or known that the grease
is going somewhere else besides the immediate tendon void.

9.2 Hoop and DomeTendons

9.2.1 Maximum pressure at grease cap inlet when pressure pumping: 100 psig

9.2.2 If less than 5 gallons of grease has been lost from the tendon void (duct) at each
end of the tendon, each end shall be poured or hand pumped with hot grease until
full.

9.2.3 If more than 5 gallons of grease has been lost from the tendon void (duct) at either
end of the tendon, the tendon shall be pressure pumped with hot grease from one
end until it exits the Opposite End.

9.2.3.1 Where there is no grease exiting from the opposite end of a hoop or dome
tendon, it shall be necessary to hand pump hot grease into the opposite end
grease cap until full.

9.3 Vertical Tendons

9.3.1 Maximum pressure at grease cap inlet when pressure pumping: 110 psig (may be
pulsated up to 150 psig to clear any blockage)

9.3.2 If more than 10 gallons of grease has been lost from the tendon void (duct) at the
lower end, the tendon shall be pressure pumped with hot grease from the bottom
end until it exits the Top End.

9.3.2.1 Where there is no grease exiting from the top end of a vertical tendon, it shall
be necessary to pour or hand pump hot grease into the top end grease cap until
full.

10.0 MEASUREMENT OF GREASE REPLACEMENT

10.1 The grease may be in a large storage container or in 55-gallon drums. The large
storage container shall have an automatic thermostat control for temperature, while
drum heaters shall be used to heat the grease in drums.

10.2 The grease shall be monitored for quantity by measuring the quantity of grease
remaining in the drum or by measuring the drum to determine the quantity that has
been pumped out.
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10.3 To provide a grease volume number in gallons based on a standard 55 gallon drum,
divide the 55 gallons by the usable height of the drum (31 inches). This provides a
figure of 1.77 gallons per inch of drum height. Note that a typical 55 gallon drum is 34
inches high, but based on actual observation, grease shrinkage and the depressed
lid take up 3 inches of height.

10.4 Take a measurement of the height of the grease in the drum with a clean measuring
device before installing any grease. It will be acceptable to take the measurement
from the top of the grease in the drum to the top edge of the drum. Document the
grease height dimension to the nearest 1/8 of an inch.

10.5 Take a measurement of the height of the grease in the drum after installing the
grease. Document the final grease height dimension to the nearest 1/8 of an inch.

10.6 Calculate and document the Total Quantity of grease replaced into the cap to the
nearest tenth (0.1) of a gallon.

10.6.1 EXAMPLE: If the initial grease height was 25-1/2" and the final grease height was
6-1/4", this is a 19-1/4" reduction multiplied by 1.77 gallons per inch which equals
34.1 gallons pumped in.

(25 1/2"-6 1 4")x1.77 =34.1Ga

10.7 The same methodology may be used for containers of different size or configuration.

11.0 MEASUREMENT OF GREASE WASTE

11.1 When it becomes necessary to determine the volume of grease that was pumped into
the tendon void, it will be necessary to subtract the waste grease outflow, spillage,
grease remaining in the pump-in hose, grease remaining in the waste line hose from
the grease volume that was pumped from the drum into that tendon.

11.2 The 1 gallon of grease drained from the inlet end after a successful pump through
shall be considered waste grease if it is not drained back into the original drum.

11.3 If the waste grease is pumped into a 55 gallon drum, then each inch of drum height
will equal to 1.77 gallons.

11.4. Smaller containers should be evaluated for size to determine the capacity. These
types of containers would only require a simple estimate for the waste grease
contained therein.

11.5 Before pumping any waste grease into a container, always verify the quantity within
that container prior to pumping.
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12.0 PRESSURE PUMPING

12.1 The grease replacements described in this procedure are for both ends of a tendon.
The terms tendon void, tendon conduit, and tendon duct are synonymous.

12.2 If more than 5 gallons of grease has been lost from the tendon void (duct) at either
end of a hoop or dome tendon, the tendon shall be pressure pumped with hot grease
from one end until it exits the opposite end.

12.3 If more than 10 gallons of grease has been lost from the tendon void (duct) at the
lower end of a vertical tendon, the tendon shall be pressure pumped with hot grease
from the bottom end until it exits the top end.

12.4 Remove the grease cap plug; attach the "Y-Device" to the end of the grease cap to
be pumped. Connect the Y-Device, if necessary, and waste outflow hose to the
opposite end of the tendon. Be sure to have a suitable quantity of waste containers
on hand to collect the waste.

12.5 Be sure that adequate communication is provided at each end of the tendon so that
the crew at each end of the tendon will know what actions are taking place.

12.6 QCD - Document the ambient temperature near the tendon, as well as the
Thermometer Identification and Recalibration Date.

12.7 QCD - Document the inlet temperature of the grease as well as the thermometer
identification and its recalibration date.

12.8 Prior to attaching the inlet greasing hose to the Y-Device, circulate hot grease
through the system to ensure the grease is at sufficient temperature prior to pumping
into the tendon void. Pressure pump and greasing hose should be fully primed prior
to connecting to the Y-Device.

12.9 QCD - Document the initial grease height dimension to the nearest 1/8 of an inch.
Refer to Section 10.0 for further explanation of grease measurement.

12.10 Commence pressure pumping grease into the tendon in accordance with the controls
stated in Section 9.0.

12.11 If the grease exits the opposite end of a dome tendon, pumping shall continue until a
minimum of 1 gallon of clean grease has exited from the opposite end with a
temperature of 1400F. The opposite end Y-Device shall then be closed and pressure
pumping from the inlet end will continue until maximum pressure is achieved. Upon
achievement of maximum pressure, stop pumping and drain 1 gallon of grease from
the inlet end.

12.12 When pump through is not achieved on the initial attempt, the following actions
should take place in order to maximize the effort of filling the tendon void.
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12.12.1 Build pressure to the maximum pressure at the grease cap inlet in accordance
with Section 9.3.1.

12.12.2 Hold pressure for a minimum of 30 minutes. This may require additional pumping

in order to remain at the desired maximum pressure.

12.12.3 If pump through is achieved, continue with step 12.11.

12.12.4 If pump through is still not successful pumping from this end shall be complete. It
shall be necessary to hand pump the opposite end of the tendon by following the
steps in Section 13.0

12.13 Release any pressure from the inlet end before disconnecting any of the hoses from
the Y-Device. Ensure all shut-off valves are closed before disconnecting any grease
connections at either end.

12.14 QCD - Once the tendon end has been completed, document the final grease height
dimension to the nearest 1/8 of an inch. Refer to Section 10.0 for further explanation
of grease measurement.

12.15 Remove grease hoses and Y-Devices from both ends and replace the grease cap
plugs on both ends of the tendon.

12.16 QCQ - Calculate and document the quantity of hot grease pressure pumped into this
tendon end in accordance with Section 10.6. Also, document the tendon end
identification, either shop/field and/or nearest buttress number to the tendon end
being pumped.

12.17 _QLD- Document whether successful pump through was achieved via exiting grease
at the other end of the tendon. If exit was not achieved, document the pressure and
time held in order to attempt pump through.

12.18 QCD - Document the quantities of waste grease if any, including any exiting outflow
grease. Refer to Section 11.0 of this procedure for explanation on calculating waste
grease.

12.19 QCD - Calculate and document the total amount of grease replaced through the
current inlet end of the tendon by subtracting the amount of any waste grease from
the quantity of hot grease pressure pumped into this tendon end.

12.20 Continue to Section 14.0 for final calculation of quantity of grease replaced if pump
through was successful.
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13.0 POURING AND HAND PUMPING

13.1 The grease replacements described in this procedure are for one end of a tendon,
however both ends of the tendon will be documented on the same data sheet. The
terms tendon void, tendon conduit, and tendon duct are synonymous.

13.2 If less than 5 gallons of grease has been lost from the tendon void (duct) at each end
of a hoop or dome tendon, each end shall be poured or hand pumped with hot
grease until full.

13.3 If less than 10 gallons of grease has been lost from the tendon void (duct) at the
lower end, hot grease shall be poured or hand pumped into the top end until full.

13.4 If pressure pumping is unsuccessful from the end of any tendon hot grease shall be
poured or hand pumped into the opposite end until full.

13.5 Remove the grease cap plug; attach the "Y-Device" to the end of the grease cap to
be pumped or poured. It shall be acceptable to hand pump or pour grease directly
into the grease cap without the use of a "Y-Device" if the grease cap configuration will
allow this.

13.6 QCD - Document the ambient temperature near the tendon, as well as the
Thermometer Identification and Recalibration Date.

13.7 QCD - Document the inlet temperature of the grease as well as the thermometer
identification and its recalibration date.

13.8 Prior to attaching the inlet greasing hose to the Y-Device or grease cap, circulate hot
grease through the system to ensure the grease is at sufficient temperature prior to
pumping into the tendon void. Hand pump and greasing hose should be fully primed
prior to connecting to the Y-Device. This step is not necessary if grease is being
poured into the grease cap.

13.9 QCD- Document the initial grease height dimension to the nearest 1/8 of an inch.
Refer to Section 10.0 for further explanation of grease measurement.

13.10 If grease is being hand pumped, commence pumping grease into the tendon in
accordance with the controls stated in Section 9.0.

13.11 If grease is being poured, transfer grease into secondary (smaller) container and
pour into the Y-Device or grease cap until full. Grease replacement must be in
accordance with controls outlined in Section 9.0.

13.12 QCD- Once the tendon end has been completed, document the final grease height
dimension to the nearest 1/8 of an inch. Refer to Section 10.0 for further explanation
of grease measurement.
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13.13 Remove grease hoses and Y-Devices as necessary from both ends and replace the
grease cap plugs on both ends of the tendon. Verify no grease is leaking.

13.14 QCD- Calculate and document the quantity of hot grease hand pumped or poured
into this tendon end in accordance with Section 10.6. Also, document the tendon
end identification, either shop/field and/or nearest buttress number to the tendon end
being pumped.

13.15 QCD - Document whether grease replacement was accomplished by hand pumping
or pouring.

13.16 QCD - Document the quantities of waste grease if any. Refer to Section 11.0 of this
procedure for explanation on calculating waste grease.

13.17 QCD - Calculate and document the total amount of grease replaced through the
current inlet end of the tendon by subtracting the amount of any waste grease from
the quantity of hot grease hand pumped or poured into this tendon end.

13.18 Repeat the steps in Section 13.0 for the other end of a hoop or dome tendon if
applicable.

13.19 Continue to Section 14.0 for final calculation of quantity of grease replaced when
grease replacement is complete.

14.0 CALCULATION OF GREASE REPLACEMENT

14.1 QCD - Calculate the total tendon grease replaced by adding the quantities of grease
replaced by pressure pumping each end (combination of 12.19 and 13.17 as
applicable).

14.2 QCD - Obtain the calculated net volume of the tendon void from PSC Procedure
SQ12.2 and post it on Data Sheet 12.1

14.3 QCD- Compare the total tendon grease replaced (14.1) to the total tendon grease
loss (8.9). Calculate the percent difference by the following formula:

[TOTAL TENDON QUANTITY REPLACED (14.1)]- [TOTAL TENDON GREASE LOSS (8.9)] x100%
NET VOLUME TENDON VOID (SQ 12.2)

14.4 QCD - Verify that no grease is leaking. If there is some leakage, the deficiency shall
be corrected and cleanup performed. Document the acceptance of leak tightness.

14.5 QCD - Document the acceptability of the refilling. An acceptable refilling is one in
which the percent difference from Section 14.3 of this procedure does not exceed
10% and there are no leaks.
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14.6 QCD- Document any pertinent comments, unusual occurrences or references that

could assist in evaluating the refill or for future surveillances.

15.0 NOTIFICATION

15.1 If the absolute difference between the amount of grease removed from the tendon
and the amount of grease replaced exceeds 10% of the net duct volume, it shall be
necessary to notify TMI Engineering with a nonconformance report within 24 hours.

16.0 DOCUMENTATION

16.1 The items requiring documentation shall be documented on Data Sheet 12.1a or
12.1b as necessary. Data Sheet 12.1a shall be used when a tendon is pressure
pumped and 12.1b shall be used when a tendon is hand pumped from both ends.

16.2 Some information shall be posted from Data Sheet 6.0 of PSC Procedure SQ 6.0
onto Data Sheet 12.1a or 12.1b as applicable.

16.3 The Data Sheets reference the applicable Section or Step number of the procedure

for each QCD point.

17.0 ATTACHMENTS

17.1 Figure 1.0 - PSC "Y" Device

17.2 Data Sheet 12.1a - Pressure Pumping

17.3 Data Sheet 12.1b - Hand Pumping
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TYPICAL HOOK-UP FOR FILLING TENDON VOIDS

A-Grease Can Body "
B -Pipe
C - Grease Can Filler Bushing

D - Y-Device Body
E - Male Quick Coupler B-D -

F - Operating Shaft & Handle b
G - Square Male Pipe Plug Wrench 0%
H- Pipe Plug
I - Casing Filler Hose (.0
J - Female Quick Coupler 0
K - Packing Box
L - Packing Box Gland
M - Relief Valve - Optional

C.)

(0
F L Being threaded into position o.

%- E " M )
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PSC PROCEDURE SQ 12.1
GREASE REPLACEMENT

Data Sheet 12.1a - Pressure Pumping
July 31, 2009

Page 1 of 1
Revision 0

Project: TMI 3 5 th YEAR TENDON SURVEILLANCE Tendon No.:

GREASE REPLACEMENT QC SIGNOFFS

(8.4) Grease Used [L NEW EL OLD - TEST DATE: [I ACCEPTABLE EL APPROVAL LETTER
8.0 PREREQUISITES DATED:

(8.5) Total Grease Loss from Data Sheet 6.0 for tendon end: gal.

(8.6) Total Grease Loss from Data Sheet 6.0 for tendon end: gal.

(8.7) Estimated grease losses from leaks for tendon end: gal.

(8.8) Estimated grease losses from leaks for tendon end: gal.

(8.9) TOTAL Tendon Grease Loss: gal.

12.0 INITIAL PRESSURE PUMPING

(12.6) Ambient Temp.: 0F Thermometer ID: Recal Date:

(12.7) Grease Temp.: 0F Thermometer ID: Recal Date:

(12.9) Initial Grease Height (a) in. (12.14) E!na Grease Height (b) in.

(12.16) Total amount of Grease Pumped: gal. (a - b) x 1.77 into the end

(12.18) Quantity of Waste Grease: gal. (12.17) Was Exit Achieved? LI Yes El No

(12.19) Total Grease Replaced this end: gal. If no, Pressure Held for psi min

13.0 HAND PUMPING - SECOND END (if necessary)

(13.6) Ambient Temp.: 0F Thermometer ID: Recal Date:

(13.7) Grease Temp.: 0F Thermometer ID: Recal Date:

(13.9) Initial Grease Height (a) in. (13.12) Fina__ Grease Height (b) in.

(13.14) Total amount of Grease added: gal. (a - b) x 1.77 into the end

(13.16) Quantity of Waste Grease: gal. (13.15) El Poured E] Hand Pumped

(13.17) Total Grease Replaced this end: gal.

14.0 CALCULATION OF PRESSURE PUMPING

(14.1) Total Tendon Grease Replaced: gal. (12.19 + 13.17)

(14.2) Net Tendon Duct Grease Volume: gal. Refer to SO 12.2- GREASE VOLUMES, for the Tendon Net Duct Volume

Total Tendon Replaced (14.1) - Total Tendon Loss (8.9)
(14.3) Percent Difference: X 100 % Difference

Net Tendon Duct Grease Volume (14.2)

(14.4) Grease Leaks: El Yes LI No

(14.5) Refill Acceptable: E] Yes (less than 10%) E] No (greaterthan 10%)

If No - Customer Notified NCR No.:
(14.6) Comments:

QC Reviewed: Level: Date:
I
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Page 1 of 1
Revision 0

Project: TMI 35th YEAR TENDON SURVEILLANCE Tendon No.:

GREASE REPLACEMENT QC SIGNOFFS

(8.4) Grease Used El NEW EJ OLD - TEST DAT

8.0 PREREQUISITES

(8.5) Total Grease Loss from Data Sheet 6.0 for

(8.6) Total Grease Loss from Data Sheet 6.0 for

(8.7) Estimated grease losses from leaks for

(8.8) Estimated grease losses from leaks for

(8.9) TOTAL Tendon Grease Loss:

13.0 POURING AND HAND PUMPING - FIRST END

E:

ti

ti

ti

te

[-I ACCEPTABLE EL APPROVAL LETTER
DATED:

endon end: gal.

endon end: gal._______

endon end: gal.

endon end: gal.

gal.

Recal Date:(13.6) Ambient Temp.: OF Thermometer ID:

(13.7) Grease Temp.: °F Thermometer ID: Recal Date:

(13.9) Initial Grease Height (a) in. (13.12) Final Grease Height (b) in.

(13.14) Total amount of Grease added: gal. (a- b)x 1.77 into the

(13.16) Quantity of Waste Grease: gal. (13.15) El Poured E] Hand Pumped

(13.17) Total Grease Replaced this end: gal.
......................................................................................................................

13.0 HAND PUMPING - SECOND END

(13.6) Ambient Temp.: OF Thermometer ID: Recal Date:

(13.7) Grease Temp.: °F Thermometer ID: Recal Date:

(13.9) Initial Grease Height (a) in. (13.12) Final Grease Height (b) in.

(13.14) Total amount of Grease added: gal. (a - b) x 1.77 into the

(13.16) Quantity of Waste Grease: gal. (13.15) El Poured El Hand Pumped

(13.17) Total Grease Replaced this end: gal.

14.0 CALCULATION OF PRESSURE PUMPING

(14.1) Total Tendon Grease Replaced: gal. (13.17 + 13.17)

end

(14.2) Net Tendon Duct Grease Volume:

Total T
(14.3) Percent Difference:

(14.4) Grease Leaks: El Yes

(14.5) Refill Acceptable: El Yes (less t

(14.6) Comments:

gal. Refer to SQ 12.2 - GREASE VOLUMES, for the Tendon Net Duct

endon Replaced (14.1) - Total Tendon Loss (8.9)
100 = % Dil

end

folurne

fference

h•

Net Tendon Duct Grease Volume (14.2)

F1 No

an 10%) El No (greaterthan 10%)

If No - Customer Notified NCR No.:

QC Reviewed: Level: Date:
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PSC PROCEDURE SQ 12.2
GREASE VOLUMES

July 31, 2009
Page 2 of 3
Revision 0

Revision 1, 10/13/10

1.0 PURPOSE

1.1 This procedure will establish the Net Tendon Duct Grease Volumes to be observed
during the refilling of the Post-Tensioning System Tendons with Corrosion Protection
Material (Grease) during the 35th Year In-Service-Inspection (surveillance) of the
Post-Tensioning System at Exelon's Three Mile Island - Unit 1 as provided by TMI
Engineering.

2.0 SCOPE

2.1 This procedure shall apply to PSC Procedure SQ 12.1.
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2.2 Unit 1 Volume Table

Tal-1 :. TM -I SQ1.:Ges odVlms-Ui

z
0
az
w

Ul z
Z 0
0 _j

0

z >

LU
z
0

0
Q >

D-121 118.5 11.85

D-122 118.7 11.87

D-123 118.8 11.88

D-224 119.8 11.98

D-225 119.9 11.99

D-226 119.9 11.99

D-321 120.3 12.03

D-322 120.2 12.02

D-323 120.6 12.06

D-341 109.5 10.95

D-342 107.8 10.78

D-343 106.1 10.61

I= ADJACENT TENDON

z 'U 4,L

H13-40 1035 1035

H13-41 103.5 10.35

H13-42 103.3 10.32

H24-32 102.9 10.29

H24-33 103.2 10.32

H24-34 103.3 10.33

H46-49 103.4 10.34

H46-50 103.4 10.34

H46-51 103.6 10.36

H51-48 103.3 10.33

H51-49 103.4 10.34

H51-50 103.4 10.34

H62-25 103.4 10.34

H62-26 103.2 10.32

H62-27 103.3 10.33

H46-38 115.17

H46-39 115.26

H46-40 115.04

H46-41 114.86

H46-42 114.89

z tw ý ~Uj
0 M 12.
z - 0

VII 123.8 12.38

V12 124.6 12.46

V31 124.8 12.48

V32 125.2 12.52

V33 125.0 12.50

V89 124.8 12.48

V90 124.9 12.49

V91 125.0 12.50

V131 124.7 12.47

V132 124.2 12.42

V133 123.9 12.39

Vl17 129.86 12.99

V 18 129.61 12.96

V119 129.60 12.96

V133 131.00 13.10

V1 34 131.62 13.16

V135 132.08 13.21

/I
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1.0 PURPOSE

1.1 This section of the Surveillance Quality Control Manual shall outline the Quality
Assurance/Quality Control activities necessary to insure that the In-Service
Inspection operations are performed in accordance with approved procedures and
provide the required quality level, consistent with the project specifications, industry
standards, regulatory code requirements and the Precision Surveillance Corporation
Quality Assurance Program.
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1.0 SCOPE

1.1 The Quality Assurance Procedures within this Section of the Surveillance Program
Quality Control Manual are intended to be supplemental to the Precision Surveillance
Corporation (PSC) Quality Assurance Manual. They are not intended to replace any
Criteria of the Quality Assurance Manual. The Quality Assurance Manual remains as
the highest category of document within the Quality Assurance Program hierarchy of
documents.
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1.0 ORGANIZATION

1.1 PSC Field Quality Control Inspectors operate under the immediate direction of the
Lead Field Quality Control Inspector, who in turn reports to the PSC Manager, Quality
Control.

1.2 The Field Quality Control Inspectors shall have full authority and responsibility in all
matters pertaining to or affecting the quality control function for the Surveillance of
the Post-Tensioning System. These Inspectors shall have the authority to accept,
reject, or recommend changes to the field operations or performance.

1.3 The Field Quality Control Inspectors, and the Quality Assurance personnel shall have
the authority to issue a "Stop Work Order" for any activity, material, or procedure not
in conformance with the project specifications, the Quality Assurance Manual or the
Surveillance Quality Control Manual. The stop work action shall be coordinated
through the PSC Manager of Quality Assurance.

1.4 The Quality Control Procedures section of this manual shall serve to further outline
the duties and responsibilities of those personnel engaged in performing the quality
control functions for the Surveillance of the Post-Tensioning System.

1.5 All personnel engaged in those activities that affect the quality function for the
Surveillance operations, shall be qualified by experience or training, prior to the initial
performance of their assignments.

1.6 Documentation of qualification and/or training shall be maintained in the quality files
on site for those personnel engaged in quality activities.
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1.0 QUALITY CONTROL RESPONSIBILITY

1.1 The responsibility for the Quality Assurance and Quality Control functions for this
project shall be incumbent on those organizations performing that portion of the work
described within the various sections of this manual, or as otherwise agreed to in the
contract documents.

1.2 Portions of the work not performed by PSC, but where PSC supplies only the
equipment or material, shall be subject to the quality requirements specified within
the applicable PSC Quality Manual, where that Quality Manual has been developed
to comply with the project specifications or contract documents.

1.2.1 The development of the Quality Assurance and Quality Control procedures for the
Surveillance operations shall be the responsibility of those organizations
performing that portion of the work, unless otherwise agreed to in the contract
documents.

1.3 PSC Field Quality Control Personnel shall provide the Quality Control actions for that
portion of the work, where PSC or its subcontractors are performing the work or as
agreed to in the project specifications or contract documents. All subcontractors
performing work as an agent of PSC, shall be subject to the Quality requirements of
the project specifications and the applicable PSC Quality Program.

1.4 PSC and its subcontractors and vendors, shall maintain open access for Inspection,
Survey and Audit by Exelon or his authorized agent for all portions of the work being
performed for the project.
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1.0 QUALIFICATIONS

1.1 QUALITY CONTROL INSPECTORS

1.2 All Quality Control Inspectors performing Inspections and Tests shall be qualified to
minimum of Level II capability in accordance with the requirements of ANSI N45.2.6-
1978. Inspectors performing General or detailed visual examinations (formally VT-1,
VT-1C or VT-3C) are to be qualified as a Level II examiner as set forth in the 2001
Edition and 2003 Addenda of the ASME Boiler and Pressure Vessel Code, Section
Xl, Subsection IWL as defined in PSC's written certification practice or as qualified by
Exelon.

1.2.1 All Lead Field Quality Control Inspectors shall be qualified to a minimum of Level II
capability in accordance with the requirements of ANSI N45.2.6-1978.

1.2.2 All Field Quality Control Inspectors performing reviews of Quality Control
Documentation for the various procedures in the PSC Surveillance Quality Control
Manual shall be qualified to a minimum of Level II in accordance with the
requirements of ANSI N45.2.6-1978.

1.2.3 All Quality Control Inspectors shall be certified to specific skill Levels by a Quality
Control Inspector who has been qualified as Level III in accordance with the
requirements of ANSI N45.2.6-1978.

1.3 CONSTRUCTION PERSONNEL

1.3.1 Precision Surveillance Corporation Field Construction Personnel shall be
responsible for the physical activities associated with the Surveillance of Post-
Tensioning System Tendons. Construction Personnel shall be fit by skill, training
and/or experience to perform these activities.

1.4 CONSTRUCTION SUPERVISION

1.4.1 PSC Supervisory and Field Representative Personnel shall be responsible for
administering the progress of the work and directing PSC Field Construction
Personnel as necessary. These Personnel shall be fit by skill, training and/or
experience to perform these duties.

1.4.2 Construction Personnel or Construction Supervision need not be qualified to ANSI
N45.2.6 as they are supervised or overseen by a qualified individual participating
in the inspection, examination, or test.

1.5 AUDITORS

1.6 PSC Personnel performing audits of field operations shall be qualified as auditors in
accordance with the requirements of ANSI N45.2.23-1978.
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2.0 DOCUMENTATION

2.1 Records of training and personnel skill certifications shall be documented in
accordance with the requirements of the governing ANSI N45.2 or daughter
specifications and shall be retained on site for those personnel so certified and/or
trained.

I"TACHMENTS

Training Verification Letter dated 11/06/09

3.0 A'

3.1
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Precision Surveillance Corporation

3468 Watling Street
3ast Chicago. IN 46312

% mail: info@psctendon.com

Phone: (219) 397-5826
Fax: (219) 397-5867
http://www.psctendon.com

Attachment to PSC Procedure QA 4.1
Page 1 of 1

November 6, 2009

QUALITY REVIEW MEMO: TRAINING VERIFICATION

After a review of training and certification requirements for Quality Control Inspectors it is concluded
that training to the 2001 Edition; 2003 Addenda of ASME Section XI, IWA-2350, "Limited
Certification", and the 1995 Edition of CP-1 89 meets or exceeds the requirements of the 1992 Edition of
the same documents.

Personnel successfully trained to the above requirements have the knowledge, insight and training to
inspect post-tensioning components as described in Precision Surveillance Corporation's limited scope
training procedure. This training is relevant to IWL inspections for 1992 Edition and latter Editions up
to and including 2001 with 2003 Addenda.

Paul C. Smith
President
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1.0 TRAINING

1.1 Precision Surveillance Corporation personnel on site involved in the Surveillance of
the Post-Tensioning System, shall be qualified and experienced in all phases of Post-
Tensioning operations.

1.2 All training activities shall be conducted and coordinated by qualified, experienced,
PSC personnel.

1.3 At the start of the work and usually at the beginning of each new phase of the Post-
Tensioning operations, the field crews shall be instructed to perform the work in a
safe manner and in accordance with the approved surveillance procedures manual.
They shall further, be trained in the use of the Post-Tensioning equipment for the
operation for which they are being qualified, and for any subsequent actions during
those operations that may affect the quality or integrity of the Post-Tensioning
System.

1.4 The duration of the training period shall not be of a predetermined period of time, but
shall instead be of such a length of time, that the PSC training personnel feel
confident that the personnel being trained are sufficiently knowledgeable in the
methods and procedures of the operation for which they are being trained. Each
trainee shall be oriented by on-the-job training prior to the initial performance of any
quality oriented function and each time he performs a different job assignment not
previously trained or qualified for.

1.5 A list of the trained and qualified personnel shall be maintained on site, indicating the
training received and the dates of training. Newly trained personnel shall be added to
the list as the training is completed. This list shall be reviewed and controlled by PSC
Field Quality Control personnel. Crew proficiency shall be verified during the progress
of the work, through the mediums of inspection, surveillance or audit.

1.6 Procedures shall be used for training those personnel not familiar with Post-
Tensioning Systems or Surveillance activities.
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1.0 PROCUREMENT

1.1 SAFETY- RELATED

1.2 The purchase of any safety-related material or service to be used for the Post-
Tensioning System or surveillance operation shall be performed by the Procurement
Section of the Precision Surveillance Corporation in accordance with the
requirements of the Quality Assurance Program requirements in effect at that time
and the requirements stated below.

1.2.1 Field personnel shall initiate a procurement request by a written or verbal order to
the Construction or Project Management Section.

1.2.2 A requisition shall be prepared and submitted to the PSC Quality Assurance
Section for attachment of applicable quality documents and/or comments and
returned to the Project Management Section.

1.2.3 The requisition shall be sent to the Procurement Section for drafting of the
purchase order, pricing, vendor selection, etc.

1.2.4 The purchase order shall be submitted to the Quality Assurance Section for review
of quality content, approved vendor selection and sign-off. Other pertinent quality
documents may be attached or referenced and then the purchase order shall be
returned to the Procurement Section.

1.2.5 The purchase order shall be submitted to the vendor and copies of the order
distributed to appropriate personnel.

1.2.6 Changes to the original purchase order shall be provided through the use of a
Supplemental Purchase Order, which shall be subject to the same review and
control process as the original purchase order.

1.3 NON-SAFETY-RELATED

1.3.1 Miscellaneous non-safety-related field purchases may be initiated by the field
personnel or Procurement Section within the confines of the operating procedures
established by the Operating or Construction Departments, independent of this
manual.
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1.0 FIELD CHANGE REQUEST

1.1 The Field Change Request shall be the mechanism for requesting rapid evaluation
and approval for those operations that must be changed to accommodate field
conditions. The FCR shall be approved by Exelon prior to that change being put into
effect.

1.2 Field Changes that take place prior to the approval of the FCR shall be documented
by a Nonconformance Report and subject to a "STOP WORK" order, depending on
the magnitude of the change and the impact on the quality program. It shall not be
necessary to generate an NCR where it has become necessary to return or move to
a safe condition of the tendon or personnel.

1.3 Revisions to this manual shall be performed according to the Revision Control
procedure found in the prologue of the Surveillance Manual. The following
information will supplement those procedures for Field Change Request Activity.

1.3.1 When field operating procedures, as stated in this manual, become impractical to
follow exactly for any reason, that portion, and any other affected portion of the
manual shall be revised to provide the appropriate procedures. Where possible,
revisions shall be made prior to performing the work.

1.3.2 When revisions become necessary, they shall be formally drafted by the PSC
Quality Assurance Section and submitted to Exelon for formal approval. Where
applicable, the responsible PSC Field Quality Control Personnel shall prepare a
Field Change Request document to expedite approval from Exelon's Field Quality
Organization, Maintenance Engineer or such other authority as designated by
Exelon, in order to continue operations without extraordinary delays. The change
document may then be transmitted to Exelon for formal approval or to issue a
change order notice type of document.

1.3.3 Approval of the Field Change Request or emergency revision shall be obtained
from the appropriate Site Quality Assurance Authority representing Exelon, before
starting any Field Changes or Revisions.

1.3.4 Copies of the Field Change Request shall be submitted to the PSC Quality
Assurance Section for review and where necessary for development of formal
procedures to be included in the Surveillance Quality Control Manual.

1.3.5 The approval of the FCR shall be considered as the acceptance for the Revised
Procedures unless gross changes occur during the Revision drafting, that affect
other portions of the Surveillance Manual.
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1.3.5.1 If gross changes occur, the Surveillance Quality Control Manual affected
procedures shall be submitted for formal review and approval. Otherwise, the
FCR Revision shall be considered as approved and submitted on a controlled
basis for inclusion in the Surveillance Manual.

1.3.6 As the PSC Quality Assurance Section and the Engineering Department are
responsible for drafting Revisions, whether a result of the FCR process or
Specification Changes, it shall not be necessary for either function to provide a
formal review and signoff. It shall be necessary for the Originator or PSC Field
Quality Control personnel to call the PSC Home Office to acquire agreement and
acceptance of the FCR before submitting it to Exelon. This way Quality Assurance
and Engineering can evaluate the impact of the FCR on Quality Control,
Engineering features and other subsequent Surveillance activities.

1.3.6.1 The Originator or PSC Quality Control personnel shall document the review and
acceptance of the PSC Home Office personnel by printing the name of the
person accepting that FCR and the date of acceptance at the bottom of the
Recommended Change area on the FCR form.

1.3.7 The original FCR shall be maintained with the Field Quality Control records.

1.3.7.1 The remaining distribution shall be completed, using the Distribution Listing
shown at the bottom of the FCR form once the FCR is formally approved by
PSC and Exelon.

1.3.7.2 The FCR shall be entered into the FCR Index Log for

1.3.7.2.1 FCR Number

1.3.7.2.2 Brief Description

1.3.7.2.3 Date Written

1.3.7.2.4 Date Approved

1.3.7.2.5 Date of Revision (to Surveillance Manual, if applicable)

1.4 DOCUMENTATION

1.4.1 Included with this procedure are the various forms and control sheets described in
this procedure.

2.0 ATTACHMENTS

2.1 Field Change Request Form

2.2 Field Change Request Index Log
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SPECIAL FIELD REVISION CONTROL FIELD CHANGE REQUEST NO.: FCR

REQUEST BY: TITLE: DATE:

ORIGINATOR: TITLE DATE:

PROCEDURE NUMBER: REV NO.: PROCEDURE TITLE

AFFECTED SECTION: REVISION TO MANUAL REQUIRED: Z1 YES El NO

NCR REQUIRED: El YES Li NO NCR NUMBER: HOLD TAG NO.:

DETAILED DESCRIPTION OF EXISTING CONDITION: (USE EXTRA PAGES OR WRITE ON BACK)

RECOMMENDED CHANGE:

PSC QA QC ENGINEERING
APPROVAL
SIGN & DATE:

EXELON APPROVAL OR COMMENTS:

APPROVED SITE QA AUTHORITY: TITLE: DATE

DISPOSITION PSC QC: HOLD TAG HOLD TAG
APPLIED: REMOVED:

QC INSPECTOR: DATE:

DISTRIBUTION

[J EXELON QA El EXELON ENGINEERING El QC PSC
El QA PSC El PROJECT MGR. PSC E_ _

El ENGINEERING PSC El EXELON QC E _
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Project: TMI NUCLEAR PLANT - UNIT 1 -35" Year

FIELD CHANGE REQUEST INDEX LOG

FCR# DESCRIPTION 1 DATE DATE DATE
FCR# DESCRIPTIONWRITTEN APPROVED REV.

F ± F 4

F ± I~ I
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1.0 DOCUMENT CONTROL

1.1 The responsibility for control and retention of all documentation and records, related
to the quality control functions for the project within the limitations of the contract
documents shall be incumbent on those organizations performing that portion of the
work and as further stated in PSC Procedure QA 3.0.

1.2 All documentation, which includes inspections, tests, certifications, drawings,
purchase orders, specifications, procedures, correspondence and audits, etc. shall
be prepared in accordance with the procedures as described in the applicable job
related manuals and procedures.

1.3 All inspection records shall be reviewed, initialed or signed and dated by the
personnel responsible for the quality control functions.

1.4 All quality related documents pertaining to the project shall be retained in the field
office file, jobsite vault, or both and maintained in such a manner so as to permit
retrieval and prevent loss.

1.5 Document distribution or retention shall be in accordance with the requirements of
the project specifications, or as agreed to in the contract documents.

1.5.1 All documents such as Data Sheets, Nonconformances, verification records,
calibration records, certified mill test reports, engineering analyses, etc. generated
during the course of the In-Service Inspection, shall be included in the Final Report
or appended to that Final Report.

1.6 Copies of Non-Conformance Reports shall be distributed in accordance with the
project specifications or as noted on the Non-Conformance/Corrective Action form;
refer to PSC Procedure QA 9.0.

1.7 All records shall be sent to the responsible Quality Control Section for further
distribution in accordance with the project specifications, or as agreed to in the
contract documents, or the PSC Quality Assurance Manual.
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1.0 GENERAL

1.1 The statements within this Manual are representative of the Precision Surveillance
Corporation quality program activities in effect at the time of issue. The construction
phase of the project and other delays have a direct influence on the amount of time
that will transpire between the actual startup of fabrication and termination of the
construction life of the contract. It may therefore become necessary to review and
upgrade or revise the various quality procedures or manuals, as a means of
accommodating changes in the specifications, codes, operating procedures, material
procurement, or as a means of transmitting intent, information or clarification.
Correction of misspelled words or typographical errors that do not affect intent, shall
not be considered as revisions.

2.0 TRANSMITTAL

2.1 Submittal of revisions to Exelon shall be in conformance with Criteria VI, Document
Control, of the Quality Assurance Manual.

3.0 REVISION CONTROL

3.1 If a revision is submitted where a Quality Control Manual has been issued, only those
procedures being revised shall be affected for approval status. The remainder of the
Quality Control Manual shall still remain approved. The original or previous revision
of the affected procedure shall remain in effect, unless unworkable, until the revised
procedure has been approved.

3.2 When a revision is submitted, the entire manual shall then become "Revision One"
for example. Included in the revision package are all those documents required to
bring the original version of that manual to "Revision One" status.

3.3 A Revision Control Sheet shall show all the documents being submitted, with the
correct revision status of each page. The Revision Control Sheet provides a
chronological history of development for the manual while the Index Status Sheet
indicates all the original documents contained within the original submittal of the
manual.

3.4 The Index Status Sheet shall not be revised to any extent greater than to show a
date and revision number in the Revision Status column on the Index Status Sheet.

3.5 It is unlikely that any document within any PSC Quality Manual shall be of an
unrevised status or of the same revision status as the Manual itself. Therefore, the
document and manual revision numbers will not be the same. The Index Status
Sheet will establish the revision status of each Manual or document issued.

3.6 When a revision is made to a procedure, the entire procedure will revert to that
revision number, even if there are no editorial or format changes to that page.
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3.6.1 Revisions to a Section/Paragraph of a procedure will be identified with a triangle
appearing at the left edge of the page near the Section/Paragraph which has been
affected and revised. Inside the triangle will appear the revision number for that
current change. The triangle will appear only for those Sections/Paragraphs that
have changed.

3.6.2 It will not be necessary to delete the triangle from the previous revision, even
though it is generally recommended that signs of a previous revision be removed
to avoid confusion. It will be acceptable to erase, white-out, or tape over signs of
the previous revision, where that page has not been revised and is not being
reproduced as a new document.

3.6.3 It will not be necessary to apply a revision number to the top of each of those
pages that comprise the body of the procedure. The revision number and date
need only appear at the top of the Title Page and Data Sheets.

3.6.4 No Change will be taken to mean, that no changes have occurred to that page and
that the revision number indicates the current status of that page. No dates other
than the original effective date will appear on individual pages. Only the Title Page
and Data Sheets shall show revision status and date of that revision, along with
the triangle at the bottom of the page.

3.6.5 No Editorial Change or Format Change will be taken to mean, that the text of that
procedure has not changed and that the change affects the page number,
section/paragraph number or that information has shifted from one page to
another. This will be noted along side the triangle at the bottom of the page.

3.7 Where drawings are included in the manual, such as post-tensioning fabricated
components, these drawings shall be controlled through the quality manual for that
product, except where otherwise agreed to in writing. This system utilizes the
drawings and procedures from a controlled quality manual for fabrication and
inspection control of that component and shall accompany the purchase order to the
vendor, where applicable.

4.0 RESPONSE

4.1 Once the revision is received by Exelon the Acknowledgement of Receipt or a
facsimile, shall be returned to the Precision Surveillance Corporation, Quality
Assurance Section.

4.2 Exelon comments shall be referred to the PSC Quality Assurance Section or those
personnel responsible for contract coordination.

4.3 Exelon approval without comments shall be transmitted in writing to either party
noted in Section 4.2 above, however verbal approval shall be sufficient to start work
using the approved revision.
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4.3.1 Section 4.2 or 4.3 above, may be replaced by other means of control which have

been established and formally agreed to by PSC and Exelon.

5.0 EXELON CONTROL (SUGGESTED)

5.1 As a means of maintaining the controlled manual and revisions at Exelon's facility, it
is recommended that the submitted documents be verified for accuracy of inclusion,
by comparing them to the Revision Control Sheet. PSC is not immune to errors,
regardless of the amount of controls imposed or implied.

6.0 EXPEDITING CONSTRUCTION

6.1 In order to expedite the construction schedule and with Exelon's approval, it may
become necessary or advantageous to fabricate materials prior to the approval of the
revision. All materials fabricated in this situation shall be tagged "Hold" and retained
on that status until approval of the revision. At the time of approval the "Hold" tag
shall be removed. Also see Criteria II Quality Assurance Program, Section 3.4.

6.2 If, for some reason, the revision is not approved, the material fabricated or installed
under the controls of the revised procedure shall be maintained on Hold status until
the revision is approved. Adjustments to the material shall be made, where required,
after approval.

7.0 VOID DOCUMENTS

7.1 Once approved, the document being revised shall be marked void and dated to
reflect the revision date. This void copy will be removed from the manual and placed
into a dead or void file for retention as part of the Quality Assurance records.

7.2 As a temporary measure, the void copy may be turned backwards in the manual, until
removal to the file.

7.3 Items fabricated or installed with the use of the previous revisions will not require any
subsequent change once fabricated or installed. The date of the document approval
shall determine the point of fabrication change over and therefore, the applicable
quality requirements.

7.4 PSC does not require that void documents be returned.

8.0 FORMS/DATA SHEETS

8.1 Any of the forms contained in this Manual or any Quality Control Procedure used as a
means of providing quality control or inspection documentation, are subject to
change at any time without prior approval of Exelon, providing that the amount of
information shown on the original form is not diminished in any way.
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8.2

8.3

8.4

These revised forms shall be submitted for approval at the convenience of PSC with
the next revision of that procedure that effects the change, but in no case later than
30 days from the first use of that form.

If the information required of the original or previous revision of that form is to be
diminished in any way, that form shall be submitted for approval prior to use.

Forms may be provided at any time where not shown in any procedure in order to
provide the required quality control or inspection documentation, without prior
approval and at the option of the PSC Quality Control or Quality Assurance Sections.

9.0 ATTACHMENTS

9.1 Revision Control Sheet
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1.0 NONCONFORMANCE REPORTING

1.1 Any item, service, activity or procedure not conforming to the approved drawings,
specifications, instructions or other project requirements as related to the PSC
contract for the project, shall be documented as a nonconformance. A non-
conformance report shall be written by the authority responsible for quality,
discovering the nonconformance, regardless of the location where the deficiency was
discovered or the source of origin.

1.1.1 This reporting shall be completed on a timely basis, preferably immediately upon
discovery and consultation. The reporting action should be within one working day
from discovery.

1.2 All nonconforming items shall be removed to a segregated area.

1.3 The nonconformance report shall be distributed to the appropriate parties noted on
the distribution list shown on the PSC Nonconformance/Corrective Action Report
Form, which is shown at the end of this procedure. A typical Nonconformance Report
Index shall also be seen.

1.3.1 Exelon shall receive copies of those nonconformance reports that indicate a loss
of control for the manufacturing process, field construction, or quality control
system and where it has been determined by PSC Quality Assurance, Quality
Control, and/or possibly Exelon, that a measure of input shall be required by
Exelon to resolve the deficiency.

1.3.1.1 The Recommended Corrective Action for the nonconformance reports noted in
Section 1.3.1 above, shall be submitted to Exelon for review and approval prior
to the execution of that action, for all items to be dispositioned as "Repair" or
Use-As-Is.

1.3.1.2 All nonconformance reports shall be submitted to Exelon, whether for review
and/or approval.

1.4 Acceptance of the nonconforming item, after completion of the corrective action, shall
be by inspection.

1.5 Once the corrective action has been determined, the Quality Control or Quality
Assurance personnel shall make arrangements for the completion of the
nonconformance, including verification. The completion of this action shall be
documented in the Disposition area provided on the NC/CA Report Form.

1.5.1 Once the nonconformance has been corrected and the disposition completed on
the NC/CA Report Form, the formal close-out of that report shall be documented in
the NCR Index Log. All nonconformance reports shall be closed-out.
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1.5.2 In some circumstances, the corrective action may be completed on another
document, such as an Exelon nonconformance report. In that case, the PSC
NC/CA Report may be closed-out immediately as a result of Exelon's document,
and shall be so noted in the Index Log.

1.6 Only Quality Control or Quality Assurance personnel shall have the authority to return
the nonconforming item to inventory or service, once disposition of the corrective
action has been completed and accepted by that Quality authority.

1.7 In addition to the normal reporting system for Nonconforming Material and Services,
supplemental reports shall be submitted for deficiencies whether a result of design,
conformance, fabrication, or performance, that represent a significant breakdown in
the Quality Assurance Program and, were they to remain uncorrected, could
adversely affect the operation of the item at any time throughout the expected lifetime
of the item. These written reports shall be prepared by the PSC Quality Assurance,
Quality Control, and/or Engineering Department and submitted to Exelon
documenting the cause of the deficiency and the formal corrective action to prevent
repetition.

1.8 The Nonconformance Reports shall be retained in the appropriate Quality file on site.

2.0 DRAFTING THE REPORT

2.1 The following outline shall be used as a guide for developing the Nonconformance
Report. Refer to the example at the end of this procedure.

2.2 The Nonconformance Report shall indicate the identification of the nonconforming
item, the deficiency noted, preferably with reference to the requirement in violation, in
the area marked Nonconformance on the NC/CA Report Form.

2.3 The Apparent Cause Known shall be entered onto the form, if it can be readily
discerned. Overly restrictive or unworkable procedures or specifications may be listed
as the cause, as well as changes in working conditions not considered by the
procedures or specifications. If this cannot be satisfactorily resolved by the initiator of
the report, then it shall be completed by Quality Assurance, Quality Control or the
Engineering Department.

2.4 The area marked Recommended Corrective Action on the NC/CA Report Form shall
indicate the action necessary to immediately correct the deficiency. Usually noted as
Use-As-Is; Repair; Rework; Scrap; and any appropriate commentary to substantiate
that action.

2.4.1 Where nonconforming items are to be corrected by repairing the stated deficiency,
the repairs shall be accomplished through the use of an approved repair
procedure. This may be shown directly on the NC/CA Report Form or attached to
it as a separate document.
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2.4.2 Nonconforming items shall be rejected, repaired, reworked or accepted for
corrective action after evaluation by the PSC Quality Assurance, Quality Control,
Engineering and/or Exelon.

2.5 Where possible, the Corrective Action to Prevent Recurrence area of the NC/CA
Report Form, shall provide the long range action that may be instrumental in
preventing recurrence of that deficiency entered onto the form.

2.6 The determination of Significant Condition status shall be performed by the Quality
Assurance, Quality Control and/or the Engineering Department. The identification of
significant conditions adverse to quality, their cause and the appropriate corrective
action to resolve the condition shall be documented on the NC/CA Report Form or in
a separate report as noted in Section 1.7 of this procedure.

2.6.1 A significant condition adverse to quality shall exist if one or more of the following
elements are required:

2.6.1.1 A significant investigation is necessary to determine the cause.

2.6.1.2 Significant redesign, repair or rework of the item.

2.6.1.3 A significant evaluation of the QA/QC Program implementation.

2.6.1.4 Significant evaluation for determining generic implication.

3.0 NONCONFORMANCE REPORT NUMBERING

3.1 All Nonconformance Report Numbers shall be prefixed with the PSC project Contract
Number.

3.2 All Field originated NCR's shall prefix the project Contract Number with the letter "F".

3.3 Non-project oriented NCR's shall be prefixed with QA and shall only be issued
through the Quality Assurance Section.

3.4 All NCR's shall be assigned a sequential control number, to follow the prefix number,
which shall be applied in ascending order from the previous report and originating
with the number "1".

4.0 PROCESSING NONCONFORMANCE REPORTS

4.1 This is intended to provide PSC Field Quality Control personnel with the means of
approving processing or closing out NCR's where they are not in close proximity to
the home office.
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4.2

4.3

5.0 D(

The report may be drafted by independent action or with the assistance of the
Engineering or Quality Assurance Sections. Where input has been provided by the
assistance of others, the Quality Control person drafting the report shall print the
name of that person assisting and the date in the respective area of that Section of
the Nonconformance/Corrective Action Report Form. The report should be distributed
as soon as it is drafted, unless the disposition of the corrective action takes place
within 5 days after discovery of the deficiency; in this instance, the distribution will
probably take place after the disposition is complete.

The PSC Approval for QA, QC and/or Engineering may be communicated by
telephone to expedite corrective action. In which case the Quality Control person on
site would print the name of the person approving that action and the date. Those
NCR's could be initialed at a later date to formally complete the approval actions.

OCUMENTATION

Included with this procedure are the various tags and control sheets described in this
procedure.

TTACHMENTS

Tags and Sample Logs (Example)

Sample NC/CA Report

NC/CAR Form

NCR Index Form

Hold Tag Index Log

Reject Tag Index Log

5.1

6.0 A

6.1

6.2

6.3

6.4

6.5

6.6
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NONCONFORMING MATERIALS, PARTS OR COMPONENTS

TAGS

Shown below are typical examples of Hold, Reject and Acceptance tags. They may vary in
appearance but, are representative of the format and information to be provided. All but the
Acceptance tag, are two-part tags.

HOLD

"•'• I°°•- 33 9

PROR ,mmRMA•mON cAn REJECTED

, '0599

0
ACCEPTED

"U,

IT RTE

SAMPLE LOG ENTRIES

Shown below are typical examples of entries made into each respective log. Note that some
are cross-referenced such as HOLD 1100 to Reject 1700; and HOLD 1103 to Reject 1701.

QUALITY ASSURANCE PROGRAM
HOLD TAG LOG

PNoj.0,

U9___ N. -0. D- -.- .' Gol .. V 1)~~iS_ n I ft.o - SW.1-

/149 5 -~o 5 a e, , ZoIrw i pm.oa' • 2- ' )C

I I

1103~ 72-VS iE416r121100- V155;-o'rJ~~

al~te IVMWNI7V 714U--J k14 ]

QUALITY ASSURANCE PROGRAM
REJECT TAG LOG.! ,Y-

Piojeot:

Ttq N - n 0-• - C, 4 o n ,o 0 naeo $.-noO

170a V5 1 , " 1/ faý ,- _<eýZ4 -
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NONCONFORMANCE/CORRECTIVE ACTION REPORT FORM - SAMPLE

NONCONFORMANCE! CORRECTIVE ACTION REPORT FORM

HOLD TAG NO.: NC I CA NO..'

NONCONFORMANCE: NONCNFORANCE • •Enter NCR Number here

Enter the nonconformance preterareferencing the quality program requirement that has bee and also into NC R Index

Refer to Section 2.1 of Procedure QA 9. Log. The NCR Number
A N C E Kis the Project Number,

No 
prefixed with an "F" (e.g.

May r'equire consultation with QA, QE and/or \EngL'ering. Refer to Section 2.2 of Procedure I FN 123-001 ).

RECOMMENDED CORRECTIVE ACTION:

The immediate corrective action that will be taken to correct e stated non con forma nce. One of the following
dispositions shall be noted for the deficienicy as it applies: 'Us As-ISV. ý"R epair". 'Rework", or""..."

Refer to Section 2.3 of Procedure 9.0. I the "N

applicable. If a tag was
ANY N.OCONFORMING ITEM TO BE REPAIRED SHALL HAVE AN APPROVED REPAIR PROCEDURE. applied, note it's removal

in the Disposition
CORRECTIVE ACTION TO PREVENT RECURRENCE: Completed block.

The long range corrective action that may be useful in eliminating the deficiency or reducing th" frequency.
Refer to Section 2.4 of Procedure 9.0.tc X

INITIATOR; DATE: A"Yes" only by or with

I an evaluation and

SIGNIFICANT CONDITION: NO IFYES, REFERTOOAMSECTION4CRITT consultation with QA, QE
APPROVAL COMMENTS: and/or Engineering.

Enter any comments that might be pertinent to effecting the approval of the corrective action.
Refer to Section 25. of Procedure 9.0. To be signed by Dept.

. indicated. May be
APPROVALe C A NGINE signed by Initiator only ifSAGP& DATOA the Dept. designee was

OWNER I AGENT APPROVAL notifiedEIR
REQUIREo E0 YES D2 NO ENGINEER CA 

!

DATE DATE

COMMENTS:

This area to be input only by the Owner or his agent. Refer to Section 1.3.1,1 of Procedure 9.0,

DISTRIBUTION DISPOSITION COMPLETED

i OA SECTION 12 VrCE PRESIDENT 12 VENDOR "rGNE D: .... ....-......

OF CESECTION 12 CONrH. AOMr. E2 /
ENGINEERIN{G OWr'ENR/AENT 12 TITLE: _,_L__

DATE. To be signed by Initiator

or designee based on
completion of Corrective
Actions. Ensure NCR
Index Log is updated to
reflect closeout.
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NONCONFORMANCE / CORRECTIVE ACTION REPORT FORM

HOLD TAG NO.: NC / CA NO.:

NONCONFORMANCE:

APPARENT CAUSE KNOWN: El YES El NO IF YES, DESCRIBE:

RECOMMENDED CORRECTIVE ACTION:

ANY NONCONFORMING ITEM TO BE REPAIRED SHALL HAVE AN APPROVED REPAIR PROCEDURE.

CORRECTIVE ACTION TO PREVENT RECURRENCE:

INITIATOR: TITLE DATE:

SIGNIFICANT CONDITION: Li YES El NO IF YES, REFER TO QAM SECTION 4 CRITERIA XV.

APPROVAL COMMENTS:

PSC QC QA ENGINEERING
APPROVAL
SIGN & DATE:

EXELON APPROVAL
REQUIRED LI YES LI NO ENGINEER DATE

QA DATE
COMMENTS:

DISTRIBUTION DISPOSITION COMPLETED

MI QA SECTION LI VICE PRESIDENT El VENDOR SIGNED:

nI QE SECTION LI CONTR. MGMT. El TITLE:

LI ENGINEERING EL EXELON E] DATE:
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Project: TMI NUCLEAR PLANT UNIT 1 - 35t Year

NONCONFORMANCE REPORT INDEX LOG
N D DATE DATE DATE DATEWRITTEN SUBMITTED APPROVED COMPLETE
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Page _ of

Project: TMI NUCLEAR PLANT UNIT 1 - 3 5th Year

HOLD TAG INDEX LOG

TAG# DATE DESCRIPTION OF CONDITION r DATE QC SIGNOFF____ ISSUED REMOVED

TopicAI11• or092TJ' 1jk•idc
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Project: TMI NUCLEAR PLANT UNIT 1 - 3 5th Year

REJECT TAG INDEX LOG

DESCRIPTION OF CONDITION REMOVED QC SIGNOFF

-4- 4

+ i

+ i

+ 4

i 4

+ 4
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1.0 CALIBRATION REQUIREMENTS

1.1 This procedure will establish the requirements for calibration of the Quality Control
Test and Measuring Equipment to be used for inspection, testing and evaluation,
during In-Service Inspections (surveillance) of the Post-Tensioning System Tendons.

2.0 CONTROLS

2.1 All calibrated test and measuring equipment shall be controlled for issue by the PSC
Quality Control or Quality Assurance Section. The area of issue shall be indicated on
the calibration records. The calibration records shall be maintained by the PSC
Quality Control or Quality Assurance Section.

2.2 PSC Quality Control personnel shall maintain a file or list of in-service devices
requiring calibration, and periodically review those records to prevent any lapse in
calibration.

2.3 The Quality Assurance Section shall review calibration records during audits of that
operation being audited.

2.4 All calibrated equipment shall be documented and identified by a label, tag, or log
sheet indicating the status of calibration. The control device shall identify the
equipment, the date of calibration, date due for recalibration and the signature or
initials of the person performing or verifying the calibration.

2.5 The identification control of the calibrated equipment shall be of such a nature so that
the specific traceability of that device will not be lost; usually engraved or marked with
a Quality Control code number.

2.6 Any calibrated device that has been damaged, adjusted or repaired before the
recalibration due date, shall be recalibrated before initial use, to assure the
prescribed accuracy.

2.7 There is no intent to apply calibration requirements on those devices such as rulers,
tapelines, levels, etc. where normal commercial practices provide adequate
accuracy, or where there is no need for accuracy.

2.8 Procedures shall be provided for the calibration of special testing, measuring,
inspection devices or other equipment requiring calibration and shall be controlled by
the Quality Assurance Section or included in the Quality Manual for the project.

2.9 The Rams which have been used for Monitoring Force, Detensioning or Retensioning
operations for the In-Service Inspection of the Post-Tensioning System Tendons shall
be verified for calibrated status after the completion of the work.
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2.10 The documents for the calibration of Rams prior to starting the work and after
completing the work shall be included with the Final Report for the In-Service
Inspection.

3.0 OUT OF CALIBRATION

3.1 Devices out of calibration shall be processed as nonconformances. Devices out of
calibration that are determined to have an adverse effect on quality shall have copies
of that nonconformance report submitted to Executive Management for review, and
comments where applicable.

3.1.1 Nonconformance Reports shall be drafted, submitted and distributed in
accordance with the requirements of PSC Procedure QA 9.0.

3.2 Instruments that are found to be out of calibration shall be re-calibrated and a
comparison made of the results of the new calibration and the out-of-calibration
variance, if any. If no significant variation exists, the instrument shall be put back into
service. In the event that a discrepancy exists, then the Engineering and/or Quality
Assurance and Quality Control Sections shall make an evaluation of the discrepancy
and the possible effect on the items processed with the out-of-calibration device, with
regard to quality, accuracy or reliability. If it is determined that a serious problem
exists, then the Quality Assurance Section shall determine what items checked with
the out-of-calibration device shall be rechecked with an effective calibrated device.

3.3 Instruments that are found to be in excess of the required accuracy or tolerance band
after being returned from Field Service, shall be controlled with Nonconformance
Reports as required of Sections 3.1 and 3.2 of this Procedure.

4.0 TOOL AND GAUGE CONTROL

4.1 The calibration standards used to calibrate measuring and test equipment shall be
traceable to the National Institute of Standards and Technology (NIST) formerly
National Bureau of Standards (NBS) and shall be controlled to an accuracy not to
exceed a limit of 0.25% of the tolerance of the equipment being calibrated or the
smallest used division of that instrument's scale, unless otherwise limited by "State-
of-the Art" conditions. Pressure Gauges used for Post-Tensioning System operations
shall be excluded from this requirement and shall be defined for accuracy in separate
procedures.

4.1.1 For example, a micrometer that has a smallest scale reading of 0.001" shall be
calibrated with a standard or device that has been calibrated to an accuracy or
0.00025" or less.

4.2 All measuring and test equipment used for Quality Control Inspections shall have
subdivisions or increments for measurements that are equal to or smaller than the
tolerance of the parameter being measured.

Totpachmnt 82. ge 3 of5c
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4.2.1

4.3

5.0 E(

5.1

5.1.1

5.1.2

5.1.3

For example, a part needs to be controlled to a dimension of 9.365" with a
tolerance of plus or minus 0.001". It would therefore be acceptable to perform that
measurement with a device that is capable of measuring to 0.001" or smaller.

Calibrated Devices may be extended for the stated period of frequency, where that
device has been calibrated and placed into storage, rather than into service. The
original frequency period stated in Section 5.2, Equipment List, shall always be
observed.

)UIPMENT

The Equipment List shown in Section 5.2 of this Procedure contains those devices
that are required for the In-Service Inspection or are used to calibrate devices that
will be used during the In-Service Inspection. The required accuracy and frequency of
calibration are stated for each device. It should be noted that the accuracy
requirement is meant to be the tolerance band to which the device is being calibrated
and not the original accuracy or the accuracy between calibration frequencies.

The term "DISS" in the Accuracy Column is defined as "Division of that
Instrument's Smallest Scale".

Where an asterisk "" follows the accuracy dimension, this is meant to be that the
dimension shown shall be verified with a Micrometer that reads to 0.0001".

The procedures that are used to calibrate the various types of equipment, gauges
or instruments used during the In-Service Inspection, will accompany this
procedure in the Surveillance Program Quality Control Manual. These procedures
provide information relative to the calibration of each device and may be used for
purposes of calibrating these devices in the field, should that become necessary.
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5.2 EQUIPMENT LIST

DEVICE FREQUENCY ACCURACY

Load Cell (3000 Kips) 5 Years + .1% Entire System
Load Cell (Approx 50 Kips) 8 Years + .1% Entire System

Rams/Jacks Beginning & End Calculated to within
(Stressing, Testing, etc. (B & E) of Project + 30 kips

Dead Weight Tester 5 Years + 0.10%
Heise Digital Gauge 3 Years + 0.10%

Pressure Gauge-Master (1/4%) B & E of Project + 30 psi
Pressure Gauge-Stressing (1/4%) B & E of Project + 30 psi of Heise
Pressure Gauges (1/2%) 1 Year + 55 psi of Heise
(Not used for Stressing)

Micrometer 6 months + 1 DISS
Micrometer-Checking Bar Standard 1 Year + 0.0001"

Thickness (Feeler) Gauge
Under 0.005" 6 months + 0.0005"*
0.005" and Over 6 months + 0.0010"

(* Verified with a 0.0001" micrometer)

Steel Ruler 1 Year + 0.0100"
Steel Tapeline 1 Year + 1/16"/100' of Igth.

Thermometer 1 Year + 1 DISS

Optical Comparator 1 Year + 0.0010"

Dial Indicator 1 Year + 1 DISS

6.0 DOCUMENTATION

6.1 The various types of documents generated for calibration and/or status of calibrations
will be described in the General Procedures for Calibration or contained within that
procedure for a particular device. Others may be added as the need arises. Quality
Control personnel shall prepare or assist in the preparation of these records. A copy
of the calibration record shall accompany the calibrated device to the field.
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1.0 FIELD VERIFICATION OF PRESSURE GAUGES

1.1 The following procedure shall be used to verify the calibration of hydraulic pressure
gauges during field operations. These gauges may be used in stressing operations
with the rams or other devices that require a measure of accuracy to produce quality
results. Frequency and Accuracy of Calibration shall be controlled as stated in
Section 5.2 of Procedure QA 10.0 Equipment List. The Verification frequency shall be
controlled as stated in Section 1.5 of this Procedure, while the Verification Accuracy
shall be controlled as stated in Sections 2.6 or 2.7.

2.0 GENERAL

2.1 Prior to being used for any work, all gauges shall be calibrated with the use of a Dead
Weight Tester or the Heise Digital electronic pressure indicator.

2.2 In addition to the pressure gauges used during the surveillance, one gauge,
designated as the Master Gauge or a Heise Digital Gauge, shall be set aside for
purposes of Calibration Verification during the process of the work. Prior to use the
Master Gauge or Heise Digital Gauge used for Calibration Verification shall have
been calibrated per PSC Procedure Q12.8.C-W with a dead weight tester traceable
to the NBS.

2.3 PSC Quality Control personnel shall maintain the controls for distribution and recall of
each Pressure Gauge being used on site.

2.4 A Pressure Gauge may be verified for calibration or accuracy at shorter frequencies
than stated in Section 5.2 of Procedure QA 10.0. It is important that verification be
performed any time that the gauge has been damaged, subjected to some physical
abuse or there is some reason to suspect its accuracy.

2.5 Pressure Gauges used for Detensioning or Retensioning (Stressing) tendons of Post-
Tensioning Tendon Systems during In-Service Inspections of Nuclear Power Plants,
shall be Verified for Calibrated status at least once a day during the operational use
of those gauges.

3.0 VERIFICATION OF CALIBRATION

3.1 Clean and remove any dirt, grease or residue that could affect the accuracy of the
calibration or use of the pressure gauge.

3.2 At the option of the PSC Quality Control Section it shall be acceptable to use a Heise
Digital Pressure Indicating Gauge for Calibration Verification of Pressure Gauges,
rather than a Master Gauge.

3.3 Attach the Pressure Gauge to the Calibration Pump of the Heise Indicator or Master
Gauge.
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3.4 Close the back pressure valves before pressurizing the system.

3.5 Increase the hydraulic pressure to the point of the desired reading on the Pressure
Gauge, usually 1,000 psi plus or minus 100 psi increments. Take a reading of the
Pressure Gauge and the Heise Indicator and document both on the Pressure Gauge
Calibration Form.

3.6 MASTER GAUGE (1/4% Accuracy)

3.6.1 Where a Master gauge is used for verification of calibration, the master gauge and
field gauge to be calibrated shall be connected to a common line (manifold) on a
hydraulic pump. The pump shall be pressurized in no greater than 1,000 psi
increments, plus or minus 100 psi, to the highest overstress pressure that shall be
encountered during stressing activities; for example, 7,600 psi overstress will
require calibration on that gauge to at least 7,600 psi. It shall be acceptable to go
to 8,000 psi.

3.6.2 The accuracy of a gauge verified in this manner shall be acceptable, if it reads to
within 50 psi of any reading on the Master Gauge.

3.7 HEISE DIGITAL GAUGE

3.7.1 A Pressure Gauge may be verified for calibration by connecting that gauge and
the Heise Digital Gauge to a common line, which is in turn connected to a
hydraulic pump and pressurized to the same values noted in 2.6.1 above.

3.7.2 The verification accuracy of that Pressure Gauge shall be acceptable if it reads to
within 30 psi of the Heise Digital Gauge reading for a 1/4 percent accuracy gauge
or 55 psi for 1/2 percent accuracy gauge. As a 1/2 percent gauge cannot be
accurately interpolated to increments of 5 psi it will be acceptable to take the
reading to some point equal to or above 50 psi but not to exceed 60 psi.

3.7.3 Pressure Gauges with an accuracy of 1/2 percent or greater shall not be used for
Monitoring Force, Detensioning or Retensioning operations of the Post-Tensioning
Tendon System during In-Service Inspections.

3.8 With the Verification and Documentation of the Pressure Gauge being acceptable,
the pump and gauge shall be depressurized and prepared for disassembly.

4.0 UNACCEPTABLE CONDITIONS

4.1 If a Pressure Gauge fails to meet the accuracy requirements of Section 2.6.2 or 2.7.2
after being used for Stressing or Detensioning operations, it shall be necessary to
draft a Nonconformance Report in accordance with the requirements of Section 3 of
Procedure QA 10.0, to control that Gauge and any Tendons worked with that Gauge.
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4.2 Any Pressure Gauge not capable of meeting the stated accuracy requirements of
Section 2.6.2 or 2.7.2 for the method of calibration being used, shall be returned to
the PSC shop for adjustment or repair. Any repaired or adjusted Gauge shall be
recalibrated before use.

4.3 ZERO ALIGNMENT (Zero Beating)

4.3.1 On occasion, the Pressure Gauge Indicating Needle may not be in precise
alignment with the Zero mark on the Gauge Face, necessitating realignment.
Before calibration the needle is to be realigned to the zero mark, with the
realignment completed the Verification shall be performed and documented.

5.0 ACCURACY VARIATIONS

5.1 Even though Pressure Gauges that have been calibrated or verified for calibration,
variations in excess of the requirements of Sections 2.6.2 and 2.7.2 may be detected
between calibrations or verifications. In an effort to explain and control this deficiency,
this Section shall be reviewed before the Verification of any Pressure Gauges.

5.2 The accuracy of the calibration of Pressure Gauges or the verification of calibration is
highly dependent on the accuracy of the reading of the location of the Pressure
Indicating Needle on the Gauge Face. While there is an attempt to precisely align the
needle with the Gauge Face Indicating Line, it is nearly impossible to maintain that
control. In an effort to explain any variations that could be noted between calibrations
or verifications, it is recommended that a notation be added to the Calibration
Document to signify that the intended increment was not precisely obtained. At that
increment it would be noted that the value actually achieved was plus or minus an
extrapolated pressure noted during the calibration.

5.2.1 For example: If the target increment on the gauge Face was intended to be 2,000
psi and the Indicating Needle was somewhat over the 2,000 psi line, perhaps
enough to interpret as 10 psi, the notation on the Calibration Record would read:

2,000 psi +10

5.2.2 The requirements for Stressing or Detensioning Tendons do not require the
Pressure to be read any finer than 10 psi during the In-Service Inspections. The
Hydraulic Ram Calibration Procedure takes the reading error into account for
Stressing or Detensioning along with any other errors that may occur as a result of
calibration or gauge reading, thereby maintaining the accuracy or integrity of the
work being performed. It is therefore necessary to document any minor variations
during calibration or verification activities, so as to maintain the integrity of the
accuracy of the Pressure Gauges.

Toptachmen 87 p a12 3 of 53c
Attachment 8.7 Page 365 of 523



PSC PROCEDURE QA 10.1
CALIBRATION VERIFICATION

July 31, 2009
Page 5 of 5
Revision 0

6.0 DOCUMENTATION

6.1

6.2

A gauge Calibration Record form shall be prepared for each gauge being calibrated
or verified. All pertinent information as required by the form shall be posted during
calibration or verification.

Calibration or verification documents shall be retained in the appropriate jobsite
Quality file.

7.0 ATTACHMENTS

7.1 Gauge Calibration Record Form.

TOtpaclh t12"8.7 Pe6f 52c3
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Project: TMI NUCLEAR PLANT UNIT 1 - 3 5th Year Job # N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED MASTER GAUGE (PSI) JACK GAUGE (PSI)

GAUGE I.D.

MASTER GAUGE I.D.

REMARKS

QC SIGN OFF

Project: TMI NUCLEAR PLANT UNIT 1 - 3 5th Year Job # N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED MASTER GAUGE (PSI) JACK GAUGE (PSI)

GAUGE ID.
MASTER GAUGE I.D.

REMARKS

QC SIGN OFF
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1.0 QUALITY CONTROL INSPECTIONS

1.1 Where Precision Surveillance Corporation is not acting as the General Contractor for
the Post-Tensioning operations, Quality Control Inspections shall be performed by
the organization responsible for the quality control function of that portion of the work
they are performing, as stated in PSC Procedure QA 4.0 of this manual, or as agreed
to in the contract documents.

1.2 It is PSC's intent to provide the Quality Control activities for the Surveillance
Inspection of the Post-Tensioning Tendon System as agreed to in the contract
documents and as stated in the Surveillance Quality Control Manual.

1.3 Quality Control documents shall NOT BE SIGNED until all information for the
inspections or tests for which that document is being generated have been entered
onto that document.

1.3.1 Partially completed inspection or tests, those where the operation cannot be
completed on the same day, shall be initialed and dated by the Inspector for those
items that have been completed and require documentation.

1.3.2 Partially completed inspections or tests, those where the operation is interrupted
by a temporary condition such as lunch or a break and where the operation shall
be completed the same day, may be initialed completed by the Inspector to that
point, for those items that have been completed and require documentation.

1.4 Quality Control documents that are being reviewed for completeness but were not
witnessed by the reviewer shall be signed for that review ONLY AFTER completion of
the review and NOT BEFORE.

1.5 A Quality Control document is defined as any document or record that contains a
Quality Control Inspector signature requirement.

1.6 All inspections shall be documented on the appropriate inspection form for those
operations witnessed on that day. All inspection documents shall be signed or
initialed, dated and retained in the appropriate Quality file at the jobsite.

1.7 Quality Control Documentation shall be completed and turned in for review as soon
as possible after completion of that Inspection Test or Evaluation.

1.8 Reviews of Quality Control Documentation should be completed within 24 hours of
receipt or sooner to verify that the information is accurate and complete. Errors or
deficiencies shall be resolved without delay.
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1.9 There are a number of Quality Control Documents that may not be completed in one
day or require posting to another document. It is advisable to make reproductions of
these documents and use these to complete whatever actions are necessary, while
retaining the original document, even though incomplete, in a Quality Control file. The
additional information can be entered onto the original document until completed.
Leave the reproduced copies attached to the back of that document until the review
is completed, at which time the reproductions may be disposed of.

1.10 It may be necessary to generate more than one original copy of a Quality Control
Document for an Inspection or Test on a tendon. This shall be acceptable just so the
total quantity of pages and the page number appear on each document.

2.0 INSPECTION

2.1 The term Inspection is meant to include:

2.2 The witnessing of an operation that generates Quality Control Data which is
documented by the Inspector.

2.3 The performance of some operation by the Inspector, such as measuring or other
Quality Control Data, which is documented by the Inspector.
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1.0 AUDITS

1.1 Surveillance operations shall be audited as required by the project specifications or
as agreed to in the contract documents, to verify conformance with the approved job
related manuals and procedures.

1.2 Audits shall be performed by qualified personnel of the Precision Surveillance
Corporation Quality Assurance Section and who shall be independent of the area
being audited.

1.3 Audits shall be performed using a checklist prepared prior to the audit, with the
results documented on a Jobsite Audit Summary Sheet and a commentary noted on
an Audit Finding Report form or similar type documents.

1.4 Audits shall be performed on a random basis and shall be scheduled when a variety
of operations are being performed or as a specific activity occurs.

1.5 Subsequent audits shall provide a review of previously noted deficiencies or program
non-compliance to ensure appropriate action has been taken to resolve those areas
of concern.

1.6 Copies of the audit report shall be maintained in the appropriate jobsite quality files
and distributed in accordance with the project specifications or distribution list on the
audit checklist.

1.7 The audits shall be performed as early in the life of the In-Service Inspection, as is
practical, and must consider the limitations of the scaffolding or platforms.

1.8 The elements to be audited shall be commensurate with the status and importance

associated with the In-Service Inspection activities.

1.9 Exelon has the right of access for the performance of quality audit.

1.9.1 Any findings noted as a result of a Exelon audit shall be addressed by Precision
Surveillance Corporation on a timely basis with corrective action as approved by
Exelon.
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1.0 PURPOSE

1.1 To provide instructions and acceptance criteria for RB tendon inspections as required by TMI-1
Technical Specification, Section 4.4.2. (CM-1, CM-2)

1.2 To provide instructions and acceptance criteria for RB concrete inspections as required by TMI-1
Technical Specification, Section 4.4.2.

1.3 Tendon surveillance is performed at intervals after initial containment Structural Integrity Test (SIT),
as follows:

a. One (1) year after SIT. Completed 1975.

b.

C.

Three (3) years after SIT. Completed 1977.

Five (5) years after SIT. Completed 1980.

d. At successive 5-year intervals for remaining station life.

NOTE

21 tendons were inspected at each of first three surveillance periods;
see Table 1 of Enclosure 2. Prior to Cycle 7, and for subsequent
periods, 12 tendons were selected in order to comply with Table
IWL-2521-1. Enclosure 2, Tables 1 and 2, and Enclosure 9, Tables 1
and 2, provides identification of tendons for each inspection period.
Tendon selection is random and meets the requirements of NRC R.G.
1.35 Rev. 3 and IWL 2520. In the event that a randomly selected
tendon becomes inaccessible, it shall become exempt. Exempt tendons
shall be inspected per IWL-2524 and IWL-2525. Substitute tendons
shall be selected per IWL-2521.1(b).

1.4 A special one-time event-related tendon surveillance is performed within one year (plus/minus
3 months per ASME Code Section XI, 2004 Edition Table IWL-2521-2 requirements) following the
completion of the Reactor Building Containment Opening post-tensioning tendon system
repair/replacement activities of ECR 06-00816 in support of the steam generator replacements
scheduled in T1 R18 2009 refueling outage (SGRP Containment Opening). This special
surveillance, which is limited in scope as defined in Section 8.9, satisfies an NRC recommendation
from the NRC SER of Tech. Spec. Amendment #259 approving deferral of the ILRT Performance
until 2009. This surveillance also maintains compliance with ASME code section XI, 1992 edition
with 1992 addenda.

2.0 REFERENCES

2.1 TMI Unit 1 Technical Specifications Section 4.4.2, "Structural Integrity"

2.2 SA-AA-0301, Exelon Nuclear Industrial Safety Pocket Guide

2.3 NO-AA-10, Quality Assurance Topical Report

2.4 RP-AA-403, Administration of the Radiation Work Permit Program
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2.5 1001J.1, Surveillance Testing Program

2.6 OP-AA-201-009, Control of Transient Combustible Material

2.7 MA-AA-716-100, Maintenance Alterations Process

2.8 MA-AA-716-025, Scaffold Installation Modification and Removal Request Process

2.9 Inryco, Reactor Building Tendons, VM-TM-2485

2.10 IEN 85-10 and Supplement I to same, entitled Post Tensioned Containment Tendon Anchorhead
Failure; date February 6, 1985

2.11 SP-1101-23-007, Latest Revision, RB Tendon Surveillance Specification

2.12 TMI-1 Operating manuals and calibration charts for hydraulic stressing jack, pumps, and controls
(supplied by vendor).

2.13 Building Pre-Stressing System Tendon History, including Tendon Pulling, Buttonheading, and
Stressing Records (cards).

2.14 Reports from previous surveillance

o 1974 Structural Integrity Test - GAI Report 1838

* 1975 Tendon Surveillance - 1301-9.1 - GAI Report 1880

* 1977 Tendon Surveillance - 1301-9.1 - Report GQL 0204

o 1980 Tendon Surveillance - 1301-9.1 - TDR 229

* 1985 Tendon Surveillance - 1301-9.1 - Topical Report 025

0 1990 Tendon Surveillance - 1301-9.1 - Topical Report 069

* 1995 Tendon Surveillance - 1301-9.1 & Topical Report 093

o 1999 Tendon Surveillance - 1301-9.1 and Topical Report 136

0 2004 Tendon Surveillance - 1301-9.1 and Topical Report 183

2009 Tendon Surveillance - 1301-9.1 and Topical Report 203

a 1977 RB Ring Girder Surveillance Three Years After S.I.T. - 1303-8.2

2.15 1410-Y-83, RB Tendon End Cap Installation

2.16 1440-Y-23, RB Concrete Surface Crack Repairs

2.17 GAI DC-5390-225.01-SE and GAI DC-5390-225.02-SE, TMI-1 Reactor Building Post-Tensioning
System Tendon Selection and Force vs. Time Curves Surveillances 6 through 10.
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2.18 Regulatory Guide 1.35, Rev. 3, Inservice Inspection of Ungrouted Tendons in Prestressed Concrete

Containments.

2.19 G/C Calculation 1:01:01.01, "Structural Design Review Book 1" (Source Document)

2.20 MA-AA-716-021, Rigging and Lifting Program

2.21 AD-AA-2001, Management and Oversight of Supplemental Workforce

2.22 10CFR 50.55a, Codes and Standards

2.23 EN-MA-501, Controlled Materials and Hazard Communication Program

2.24 ASME Xl 1992 Edition through 1992 Addenda, Subsection IWL

2.25 ACI 201.1 R-92, "Guide for Making a Condition Survey of Concrete In Service"

2.26 ACI 349.3R-96, "Evaluation of Existing Nuclear Safety Related Concrete Structures"

2.27 TMI-1 C-1101-153-E410-031, 032, and 033, Tendon Grease Void Calculations for Vertical,
Horizontal, and Dome Tendons, respectively

2.28 TMI-1 Relief request Nos. RR-1 thru RR-7, Implementation of Subsections IWE and IWL, Letter No.
5928-00-30179, Dated 4/27/00

2.29 Reactor Building Drawings TMI 1-0014/0015/0016, IWE Component Rollout-Outside Containment
Concrete

2.30 ER-AA-330-006, Inservice Inspection and Testing of the Pre-stressed Concrete Containment Post
Tensioning System

2.31 ER-AA-330-005, Visual Examination of Section XI Class CC Concrete Containment Structures

2.32 ER-AA-335-018, Detailed General VT-1 VT-1C VT-3 and VT-3C Visual Examination of ASME Class
MC and CC Containment Surfaces and Components

2.33 ASME XI 2004 Edition (No Addenda)

2.34 TMI UFSAR, current revision, Chapter 5

2.35 ECR 06-00816

2.36 1997 Universal Building Code (UBC 97)

2.37 Commitments

CM-I Action Tracking Item AR 603573.25.06, License Renewal Aging Management ASME
Section XI, Subsection IWL. (Step 1.1)

CM-2 Action Tracking Item AR 603573.38.04, License Renewal Aging Management Concrete
Containment Tendon Prestress. (Step 1.1)
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3.0 PLANT STATUS

3.1 Operating or Shutdown.

NOTE

RB entry not necessary for tendon or concrete inspection.

3.2 For safety reasons, during plant operation no tendons with end caps located above steam safety
valves are to be scheduled for surveillance.

4.0 PREREQUISITES

4.1 TENDON SURVEILLANCE CONTRACTOR (CONTRACTOR) shall perform tendon surveillance in
accordance with this procedure.

4.1.1 CONTRACTOR shall have a quality assurance program in place which meets
requirements of 10 CFR 50, Appendix B. This program and associated QA/ISI
procedures shall have been submitted to TMI for review/approval prior to commencement
of work.

4.1.2 CONTRACTOR shall be on TMI Evaluated Vendors List (EVL).

4.2 CONTRACTOR shall ensure TESTING LABORATORY equipped to perform following services shall
be available for this surveillance:

4.2.1 Inspection of removed wires for corrosion and other defects, and to perform required
tensile tests. (See Enclosure 4.)

4.2.2 Inspection of bulk filler grease samples and test for chlorides, sulfides, nitrates, base
number and moisture content. (See Enclosure 3.)

4.2.3 Calibration (traceable to NIST) of all hydraulic rams and gauges to be used.

4.2.3.1 Stressing ram shall be calibrated per Enclosure 1 or CONTRACTOR may
propose an alternative method. IF alternative used, CONTRACTOR should
submit method for TMI-1 approval at least 30 days prior to start of tendon
surveillance and procedure must then be included in CONTRACTOR report.

4.2.3.2 Calibrate equipment used to measure tendon force within 3 months prior to
the first tendon force measurement and within 3 months following the final
tendon force measurement of the inspection period (IWL-2522(b)).

4.2.3.3 CONTRACTOR's QA program shall be imposed on Testing Laboratory.

4.3 CONTRACTOR shall ensure all necessary inspection, detensioning/retensioning/greasing
equipment is obtained and calibrated as specified herein.

4.3.1 CONTRACTOR shall ensure detailed operating instructions and calibration
documentation are supplied with rams.

7 ToDical Report 204 Revic )n 0
Attachment 8.7 Page 379 of 523



Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

4.3.2 CONTRACTOR should submit calibration records to OWNER at least 15 days prior to
start of tendon surveillance work and again within 15 days after demobilization from
TMI-I. In no case shall work be allowed to start without TMI approval of calibration
records.

4.4 CONTRACTOR shall field verify proposed stressing rams are of proper configuration for TMI-1
dome tendons.

4.5 CONTRACTOR must perform and document training of supervisory personnel with respect to this
procedure prior to starting work.

4.6 CONTRACTOR shall verify communication equipment (i.e., headsets, walkie talkies) for use in
communication between work crews is operable.

4.7 CONTRACTOR QC/QV personnel should report to Site Nuclear Oversight and to NDE Manager.

4.8 IF lifting and handling equipment is to be used, CONTRACTOR shall ensure rigging and lifting
devices have been inspected/approved for use per Reference 2.20.

4.9 OWNER shall verify calibration documentation is acceptable for calibrated inspection and stressing
equipment.

4.10 COGNIZANT WORK COORDINATOR (per Reference 2.21) or designated alternate shall notify
on-shift TMI-1 Shift Management of work scope to be performed by CONTRACTOR at beginning of
each work day of Tendon Surveillance or related activities.

4.11 IF working on or in radiologically controlled area, initiate RWP, per Reference 2.4.

4.12 Install required scaffolding per Reference 2.8.

4.13 Work Coordinator shall ensure ANII is notified prior to start of work.

4.14 Work Coordinator shall ensure required indoctrination and training of CONTRACTOR per Reference
2.21 is conducted prior to start of work.

4.15 CONTRACTOR Examiner shall use a visual VT-1NVT-3IVT-1CCNT-3C examination procedure(s)
qualified to meet the distance and illumination requirements contained in the Code (Ref. 2.32), or in
any TMI relief requests from the Code requirements. TMI and the ANII shall approve the
qualification of the procedure.

4.16 COGNIZANT WORK COORDINATOR verify that Exelon has assigned a Responsible Engineer who
meets the requirements identified in the 1992 Edition (with 1992 Addenda) of the ASME Boiler and
Pressure Vessel Code, Section Xl, Par. IWL-2320 and 2004 edition with no addenda.

4.17 COGNIZANT WORK COORDINATOR verify that the experience and training of Contractor
personnel performing visual examinations satisfy the requirements established by the Responsible
Engineer. Verify that these individuals are identified on Data Sheet 12 and that the appropriate
approvals are obtained.

4.18 Document review and acceptance of applicable contractor procedures on Data Sheet 13.
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5.0 LIMITS AND PRECAUTIONS

5.1 Conduct this procedure in accordance with Reference 2.5 and 2.7.

5.1.1 IF AS FOUND conditions do not meet acceptance criteria, notify COGNIZANT
MECHANICAL/STRUCTURAL ENGINEER as soon as practical and initiate Surveillance
Deficiency Report (SDR) per Reference 2.5.

5.2 Ensure all work is performed in accordance with Exelon Nuclear Industrial Safety Pocket Guide.

5.2.1 CONTRACTOR shall report IMMEDIATELY to COGNIZANT WORK COORDINATOR,
any working condition which appears to be unsafe.

5.3 Some work may be near plant equipment required for safe shutdown or which may CAUSE
shutdown if damaged. Use special care when suspending or moving stressing rams (jacks) or other
heavy surveillance equipment.

5.3.1 TMI WORK COORDINATOR should work with CONTRACTOR FOREMAN to predict
such hazards, and shall keep Operations Shift Management informed when working in
such vital areas.

5.3.2 Discuss all lifting arrangements inside plant buildings with COGNIZANT WORK
COORDINATOR and obtain approval to ensure no damage to plant equipment.

5.3.3 Discuss routes for transporting heavy equipment through plant buildings with
COGNIZANT WORK COORDINATOR and obtain approval.

5.4 Protect all roof surfaces from grease, oil, and debris, as spillage will result in roof degradation. Use
drop cloths or similar covering to prevent roof damage.

5.5 Protect all built-up roof surfaces when erecting scaffolding, moving or storing heavy equipment, tool
boxes, etc., by installing planking on roof surface.

5.6 Minimize transient combustibles per Reference 2.6. Clearly label all receptacles containing

combustibles such as grease, solvent, used rags, etc.

5.7 All chemicals utilized shall be controlled and evaluated per Reference 2.23.

6.0 DESCRIPTION AND LOCATION OF SYSTEM/ASSEMBLY

6.1 RB tendons located within concrete shell of Reactor Building. Access to tendons is from outside of
RB.

6.2 Layout of tendon system, location and identification can be found in VM-TM-2485. (Ref. 2.9)

NOTE

Testing of tendons around Main Steam Safety Valve exhaust area shall
not be scheduled during plant operation due to personnel safety
concerns. (Refer to Enclosure 8 Guidelines.)
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7.0 SPECIAL TOOLS, MATERIALS AND PERSONNEL QUALIFICATIONS

7.1 General

NOTE

CONTRACTOR must document any substitution of materials along with
TMI-1 COGNIZANT MECHANICAL/STRUCTURAL ENGINEER
approval.

7.1.1 (2) - powered staging platforms consisting of roof trolley and working platform with
hoisting equipment for jack handling. Platforms will provide access to tendon ends being
inspected and will support jacks during lift off measurement at each end.

7.1.1.1 As temporary structures, these exterior platforms do not have specific
design criteria for seismic and wind loading. 90 mph wind loading and
seismic loading from UBC 97 shall be used in the design of these platforms.

7.1.2 Permanent 460 volt electrical outlets on top surface of ring girder for miscellaneous uses.

7.1.3 115 volt outlets on working platform to power hydraulic stressing jack, pumps, and other
electrically-powered equipment.

7.1.4 Electrical cables or heavy duty extension cords as necessary for lights, hydraulic stressing

jack pumps, and other miscellaneous power tools.

7.1.5 Lift for two (2) men and hand tools.

7.1.6 Portable work platforms for use inside buildings.

7.1.7 Communications equipment for work crew communications.

7.1.8 Miscellaneous hand tools.

7.1.9 Solvent - for removing grease from around tendon anchorage and cleaning any stained
concrete (CRC Natural Degreaser Aerosol or EPA 2000). Viscosity/Oil Industrial Solvent
#16 may only be used if MSDS has been specifically approved for TMI use.

7.1.10 Cleaning rags - approximately 3 bales.

7.1.11 Ambient temperature monitoring equipment.
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7.2 Detensioning/Retensioning Equipment

7.2.1 (2) - tendon stressing rams (jacks) with 1600 KIPS or greater capacity.

0

0

0

Rams body configuration must not conflict with ring girder cut-outs and must
have a stroke of at least 6 inches unless clearance and/or weight restrictions
require the use of a ram with a shorter stroke.

Ram heads (stressing ram adapters) must mate with Inland Ryerson 170 wire
threaded anchor head.

Ram must have a longer than standard chair piece to fit TMI dome tendons.

Ram chair shall have access openings at 1800 to permit installation and
removal of feeler gauges at about 1800 apart under the stressing washer to
obtain lift-off readings.

NOTE

Considerable critical path time was spent by CONTRACTOR during
inspection number 2 and 3 to modify Ft. St. Vrain rams.

To avoid personnel or equipment hazards, all equipment provided must
be in good condition and designed as suitable for the purpose.

7.2.2 Pumps, hoses, pressure gauges, controls, hydraulic fluid, etc. as required for use of
stressing ram.

7.2.3 Files for dressing threads on damaged anchorage heads.

7.2.4 Shims - 170 wire split type of various thicknesses, such as 1/8", 1/4", 1/2", 3/4", and 1", (5)
sets or more of each thickness, as required (Inland-Ryerson part No. 101006-8,
101006-5, 6, 7, and 1 respectively).

0 Specifications for replacement shims shall require certificate of compliance to
ASTM A36 with S2 requirements (material to be silicon-killed fine grain
practice) and certified mill test reports showing chemical and physical test
results.

7.2.5 Wooden or plastic paddles or spatulas to scoop out bulk filler grease from around
anchorage assembly.

7.3 Inspection Equipment

7.3.1 Feeler gages for crack measurements. Required range of blade sizes is 0.005" to 0.010"
by 0.001" increments.
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7.3.2 Feeler gages for lift-off tests. Gage thickness is 0.030" and width 1/2".

7.3.3 Optical comparators with 0.001" accuracy for measuring crack widths in concrete or
buttonheads.

7.3.4 Grid paper for showing concrete crack patterns at vertical and hoop tendons.

7.3.5 Magnifying glass, 5x (minimum)

7.3.6 Wire cutters to cut 1/4 inch diameter, high strength (240,000 PSI) tendon wires.

7.3.7 Extraction tool suitable for removing wires subject to tensile tests.

7.3.8 Come-along hoist, or similar device, for extracting test wires.

7.3.9 Six-foot diameter wire coiler to coil removed wire.

7.3.10 GO/NO-GO thread plug gages for anchorage thread measurement.

7.3.11 Inside and outside micrometers for anchorage thread measurements.

7.3.12 Visual inspection equipment to perform VT-3C and VT-1C exams.

7.4 Equipment for Greasing and End Cap Replacement

7.4.1 Grease pump, transmission lines, various fittings mounted on storage tank equipped with
heating system to heat grease to between 140OF and 2000F.

0 Grease pump must be fitted with discharge relief valve set for maximum of
300 PSIG.

7.4.2 (5) - 55-gallon drums of bulk filler grease, Visconorust 2090P4, by Viscosity Oil Co., or
EQUAL as approved by the COGNIZANT MECHANICAL/STRUCTURAL ENGINEER.

NOTE

Grease quantity is estimate only. More or less may be required.

O Certified test report for grease is required indicating water soluble chloride,
sulfide, nitrate, reserve alkalinity and moisture content.

* Tests and acceptance limits shall be per Enclosure 3.

7.4.3 (Approx. 6) - 55-gallon capacity drums for holding waste grease. Should be steam
cleaned and air dried until no moisture or dirt is observed.

0 To be clearly labeled on top and side: "WASTE TENDON GREASE ONLY".

7.4.4 (Approximately 10) - 5-gallon capacity cans with bails.

7.4.5 End Cap Consumables and Hardware per 1410-Y-83.
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8.0 PROCEDURE

NOTE

The CONTRACTOR may use its own procedures to perform any or all
steps of this surveillance. The CONTRACTOR's procedures shall be
reviewed and approved by the TMI COGNIZANT
MECHANICAL/STRUCTURAL ENGINEER. Data Sheet 13 shall
document the review and acceptance of CONTRACTOR's procedures.

8.1 Equipment Setup

8.1.1 Verify all applicable equipment listed in Section 7.0 available.

8.1.2 Verify Operating manuals and calibration charts for hydraulic stressing jack, pumps, and
controls available for use.

0 Verify all personnel familiar with operating manuals of equipment to be used
during inspection.

8.1.3 Verify stressing jacks, pressure gages, optical comparators, and all other measuring
devices have been calibrated and are in good working condition.

0

0

0

Ensure calibration documentation signed, dated, and traceable to NIST.

Verify stressing jack-pressure gauge system is capable of measuring tendon
force within an accuracy of ± 1.5% of the specified minimum ultimate strength
of the tendon (± 30 kips or better). Refer to Enclosure 1 for additional
calibration details.

During inspection, check pressure gauge calibration daily against a master
pressure gauge used only for this purpose. CONTRACTOR shall document
this check.

8.1.4 Verify TESTING LABORATORY prepared to receive wire and grease samples.

8.1.5 Complete Data Sheets 1 and 2 for each tendon selected for inspection with:

0
0
0

tendon number,
tendon end (shop/field),
expected lift-off (predicted) force, and
previous shim thickness.

NOTE

Value for Predicted/Expected Lift-Off force is Base Value force obtained
from applicable Force versus Time curve contained in
DC-5390-225.01 -SE or C-1 101-153-E410-046 (for SGRP affected
tendons).
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8.1.6 Complete Rows 1 through 6, 8, 9, 10 and 12 of Data Sheet 4 for tendons to be

detensioned.

NOTE

Values to be entered in Rows 1 through 4 of Data Sheet 4 are given in
Table 7 of VM-TM-2485.

8.1.7 Enter Normalization Factor (NF) obtained from applicable force versus time curve
contained in DC-5390-225.01-SE or C-1 101-153-E410-046 (for SGRP affected tendons),
on Data Sheet 5 for selected tendons.

8.1.8 Enter predicted force, 0.95 predicted force, and 0.90 predicted force (as documented in
DC-5390-225.01-SE or supplementary calculation) for all sample tendons on Data
Sheet 2.

8.1.9 IF working in areas exposed to steam vents, verify plant is shut down. (Refer to
Enclosure 8 area guidelines).

8.2 Hoop and Dome Tendon Inspection

NOTE

Once inspection of a given tendon has started, it should be completed
as soon as possible to avoid unnecessary exposure of anchorage head.

8.2.1 Protect roof surface as required prior to starting inspection.

8.2.2 Place platforms in position at ends of tendon to be inspected.

8.2.3 IF tendon inspection is not completed during a work shift, protect anchorage area and
grease cans from exposure to moisture, dirt and any other potentially damaging materials.

8.2.4 Tendons shall be regreased (filled) within 30 days maximum after removal of an end cap.
During the 2009 surveillance, extension of the 30 day maximum may be granted by the
Responsible Engineer, as documented in this surveillance package.

8.2.5 Corrosion Protection System

a. Depressurize and remove end caps per 1410-Y-83 and PSC ISI Manual
Procedure SQ6.1.

b. Inspect for presence of free water in end cap and at anchorage area per this
procedure and PSC ISI Manual Procedure S06.1.

c. Enter inspection results on Data Sheet 9.

14 TnoircIl Rennrt 204A RP\,inn 0

Attachment 8.7 Page 386 of 523



Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

CAUTION

When removing grease to make visual inspection, use plastic or wood
scrapers to avoid scratching/damage to end anchorage components and
resultant corrosion.

NOTE

Free water shall not be included in the grease sample (IWL-2525.1[a]).

d. Take a representative one liter grease sample from each end anchorage of
selected tendons.

e. When present, free water sample shall be taken where water is present in
quantities sufficient for lab analysis. Record quantity of free water and
request lab analysis for PH (IWL-2525.2[b]),

f. Have grease sample tested per Enclosure 3.

g. Verify sample meets acceptance criteria specified in Enclosure 3.

h. Remove and collect remaining bulk filler from tendon anchorage area using
wooden or plastic scoops and cleanup using solvent and rags. Collect in
clean drums or other containers.

Record the total amount of bulk filler grease removed up until reinstallation of
the end cap per the guidelines of 1410-Y-83. Document on Data Sheet 11.

8.2.6 Inspect Anchorage prior to Lift-Off test.

a. Perform VT-1 inspection of tendon anchorage assemblies and associated
hardware (bearing plates, stressing washers, stressing shims, buttonheads,
and exposed wires) for signs of corrosion, cracks, missing wires, and broken
wires. If broken or damaged wires are detected, the tendon shall be
detensioned and the wire removed for testing as specified in Section 8.2.9.

b. Perform VT-1C inspection of the concrete around tendon anchorage area,
and for a distance of 2 feet extending outward from the bearing plate for crack
width and general cracking pattern and for indications of abnormal material
behavior.

c. Complete data sheets in Enclosure 6.

d. IF crack widths in concrete > 0.010" are identified, record and report
immediately to COGNIZANT MECHANICAL/STRUCTURAL ENGINEER for
evaluation and resolution.
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e. IF crack widths > 0.05" are identified, record and report immediately to
COGNIZANT MECHANICAL/STRUCTURAL ENGINEER for IMMEDIATE
evaluation and investigation to determine amount of structural impairment
upon containment structure and its continued integrity.

f. IF any condition not meeting acceptance criteria in Enclosure 6 is noted,
document using sketches, photographs, etc. as applicable and report
immediately to Cognizant Mechanical/Structural Engineer.

g. CONTRACTOR shall ensure TMI-1 has evaluated any out-of-specification
condition prior to making condition inaccessible. A written evaluation will be
provided to CONTRACTOR for his report.

h. Cracks > 0.050" must be repaired after TMI-1 Engineering does an
evaluation. Repair will be per 1440-Y-23, "RB Concrete Surface Crack
Repairs".

8.2.7 Lift-Off Test

a. Verify that anchor head treads are acceptable per TMI approved vendor
procedure. Completion of Data Sheet 8 is at the option of the Responsible
Engineer.

b. IF an UN-ACCEPTABLE anchor head thread condition exists, immediately
notify COGNIZANT MECHANICAL/STRUCTURAL ENGINEER.

c. Record calibration constants, ram area, ram identification number (I.D.) on

Data Sheet 1.

d. Measure and record thickness of shim stack on Data Sheet 1.

e. Lubricate anchorage washer threads with a small amount of bulk filler grease
as required.

f. Thread ram onto anchorage stressing washer and bearing plate per ram
operating instructions.

g. Ensure full thread engagement of the coupler to the stressing washer.

h. Visually examine jack prior to each use for damage or deformation.

16 Topical Report 204 Revion 0
Attachment 8.7 Page 388 of 523



Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

WARNING

Jack is being operated up to 1,600 KIPS of force. Exercise extreme
caution and strict adherence to all safety regulations as contained
in operating manual. DO NOT stand behind hydraulic jack while
stressing a tendon. Exercise extreme caution if fingers or hands
are required near tendon anchorage head during testing.

CAUTION

DO NOT exceed 80% of ultimate tensile stress (equivalent to a jack
force of 1592 KIPS (for a tendon with 169 effective wires) when
performing lift-off test.

IF lift-off is not achieved at jack force of 1592 KIPS, STOP, unload jack and
immediately notify COGNIZANT MECHANICAL/STRUCTURAL ENGINEER.

j. Observe the position of the anchorhead prior to applying pressure. Count the
anchorhead revolutions about the tendon axis, if any, during lift-off. Record
the number of revolutions on Data Sheet 1.

k. Begin applying pressure to jack, and continue applying pressure until
stressing washer (anchorhead) lifts off shim pack just enough to insert (2) -
0.030" thick feeler gages, located approximately 180 degrees apart, between
anchor head and shim pack or shim pack and bearing plate.

Reduce jack pressure to achieve corresponding force reduction of
approximately 100 KIPS. Obtain relationship between jack pressure and
force from Calibration Equation recorded on Data Sheet 1.

m. Slowly increase jack pressure until both feeler gages becomes loose enough
to move. When this occurs, STOP increasing jack pressure and record jack
pressure reading and corresponding force on Data Sheet 1.

n. Complete Consecutive Three Trial Pressure Spread and Average on Data
Sheet 1.

o. Repeat lift-off measurement tests until 3 consecutive force measurements are

all within 25 KIPS as recorded on Data Sheet 1.

NOTE

When tests are all within 25 KIPS of each other, official lift-off force for
tendon end is the mean of the 3 consecutive force measurements,
which is obtained from Data Sheet 1.

p. CONTRACTOR shall record information on Data Sheet 1.

q. Record gage pressure corresponding to official lift-off force on Data Sheet 1.

r. Record official lift-off force on Data Sheet 1.
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S. Remove feeler gages and slowly decrease pressure on jack to allow stressing
washer to reseat onto shims. No additional shims are to be added at this
time.

t. Repeat lift-off test at other end of tendon.

U.

V.

W.

Calculate average value of forces required to achieve lift-off of tendon, and
enter on Data Sheet 2.

Verify force meets Acceptance Criteria specified in Step 9.3.

During lift-off testing, record reactor building internal temperature and the
temperature of the concrete adjacent to the tendon anchorage on Data
Sheet 1.

X.

y.

Z.

aa.

Enter As-Found average lift-off force from Data Sheet 2 in Column (1) of Data
Sheet 5.

After lift-off tests are completed for all selected tendons in a group, e.g., all
dome tendons, complete Data Sheet 5. Fill out Data Sheet 6 after all
re-tensioned tendon lift-off tests are complete.

Verify average of all normalized lift-off forces in a group meets Acceptance
Criteria of Step 9.3.

The COGNIZANT MECHANICAL/STRUCTURAL ENGINEER shall review the
results and trends of the measured prestress forces from consecutive
surveillances for the control tendons and tendons as a group. Perform a
statistical analysis of time dependent lift-off force trends and verify that the
criteria of Step 9.3 are satisfied. Plot lift-off for control tendons on force vs.
time curves.
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8.2.8 Detension Tendon

CAUTION

1. DO NOT exceed 70% of ultimate tensile stress (equivalent to a jack
force of 1393 KIPS (for a tendon with 169 effective wires)
(IWL-2523.3).

2. During plant operation, detension ONLY ONE tendon at a time.
During the T1 R1 8 steam generator replacement in 2009, special
limits on the number of tendons detensioned during power
operation had been applied, consistent with the 50.59 evaluation
limitations of SE-000153-021.

NOTE

1. To prevent holding jacks under pressure for periods of time, it is
recommended that both ends of tendon be detensioned
simultaneously.

2. Shims are paired and must be stacked in pairs.

a.

b.

C.

Increase pressure to jacks until shims can be removed.

Remove split shims from shim stacks.

Slowly decrease pressure (rate < 2000 PSIG/MIN) on jacks to completely
detension tendon.

NOTE

DO NOT uncouple jacks until tendon is completely detensioned.

d. Uncouple jack, while minimizing twisting of tendon to 1/2 of a revolution.

e. Record on Data Sheet 1 the number of revolutions of the anchorhead (if any)
during uncoupling.

8.2.9 Remove Wire and Test

a. Perform VT-1 inspection of the detensioned tendon anchorage assembly for
missing, broken, and/or damaged wires protruding from the anchorhead.

b. Record results on Data Sheets 1 and 2 in Enclosure 6 specifically noting any
results observed after detensioning.

c. Remove a randomly selected wire that had been stressed prior to
detensioning from each selected detensioned tendon listed in Enclosure 2,
Table 2 and/or Enclosure 9, Table 2.
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d. Also remove all broken or damaged wires (if any). Remove enough of each
broken or damaged wire to allow tensile testing and visual examination to
evaluate the cause of breakage or damage.

e. Follow procedure in Enclosure 4 and PSC ISI Manual Procedure SQ10.3 for

testing and examining all removed wires and completing Data Sheets.

8.2.10 Retension Tendon

CAUTION

DO NOT exceed 80% of ultimate tensile stress (equivalent to a jack force
of 1593 KIPS (for a tendon with 169 effective wires).

a. Retension both ends of a tendon approximately simultaneously, such that
force difference between ends does not exceed 250 KIPS at any time during
retensioning.

b. Prior to starting retensioning, enter header information for tendon to be
retensioned on Data Sheet 1, and calculate P'max and P'min and enter on Data
Sheet 1. Complete Columns 2 through 5 on Data Sheet 6 by recording the
following information.

(1) Number of effective wires.

(2) 70% of tendon ultimate strength (8.24 kip x Number of Effective
Wires).

(3) Predicted Base Force from DC-5390-225.01-SE or separate
calculation.

(4) Target lock-off force; [70% of ultimate strength + Predicted Base
Force]-2.

c. Verify Rows 1, 2, 6 through 9 and 12 of Data Sheet 4 have been completed.

d. At each tendon end, stress tendon to gauge pressure recorded in Row 2 on
Data Sheet 4. Record actual pressure in Row 3.

e. Record ram extension in Row 5 of Data Sheet 4.

f. Stress tendon to gauge pressure recorded in Row 9 of Data Sheet 4. Record

actual pressure in Row 10.

g. Record ram extension in Row 11 of Data Sheet 4.

h. Stress tendon to gauge pressure recorded in Row 12 of Data Sheet 4.
Record actual pressure in Row 13.

Record ram extension in Row 14.
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j. Stress tendon to gauge pressure recorded in Row 7 of Data Sheet 4. Record
actual pressure in Row 15.

k. Record ram extension in Row 17.

Record tendon force at overstress in Row 16.

m. Reduce ram pressure to the lesser of the following and insert shims to fill gap
(final gap will be less than the thickness of the smallest shim).

(1) 200 psi above (P'min + P'max)/2 from data Sheet 1.

(2) P'max force listed on Data Sheet 1.

n. Perform lift-off to determine actual tendon force and corresponding gauge
pressure.

o. Record final lift-off (Lock-Off) force in Column 6 of Data Sheet 6.

p. Verify that final lock-off force is between the Predicted Base Force and 70%
of ultimate tendon strength and document verification in Col. (7) of Data
Sheet 6.

q. Complete Data Sheet 6 for all detensioned tendons.

r. Record final gauge pressure, force, and shim stack thickness on Data
Sheet 1.

s. For comparison of tendon elongations occurring at Original Stressing and
Retensioning, complete Data Sheet 4.

t. Verify fractional difference in Row 10 on Part 4 of Data Sheet 4 is within ± 0.1.
Indicate whether this criterion has been met on Part 4 of Data Sheet 4.

u. IF NOT within ± 0.1, immediately notify COGNIZANT
MECHANICAL/STRUCTURAL ENGINEER and investigate to determine if
cause is wire failure or slip of wire in anchorage(s). Difference of more than
0.1 requires identification in the ISI Summary Report per IWA-6000
(10CFR50.55a).

v. After all lift-off tests on re-tensioned tendons are complete, fill out Data
Sheet 6.
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8.2.11 Restore Tendon Force

NOTE

Following steps apply to any tendon which has lift-off force below its
specified 90% Base Value, and has not been required to be
detensioned.

a. Completely de-tension the tendon and follow the instructions in Par. 8.2.10.

b. Evaluate cause of low force.

c. Retension tendon per the instructions in Para. 8.2.10.

8.2.12 For each tendon, measure the quantity of grease (corrosion protection medium, CPM)
replaced and document on Data Sheet 11. Reinstall grease can and regrease per
1410-Y-83.

Vertical Tendon Inspection

a. Follow same steps for dome and hoop tendons (Section 8.1 and 8.2) with following
exceptions:

8.3

O Working platforms remain stationary during test of one tendon.

* Access to opposite end of tendon is from tendon gallery.

O Entire column of grease may drain from tendon conduit. Ensure sufficient
receptacles available to contain up to 120 gallons of drained grease from
each tendon (C-1101-153 - E410-031).

o Lift-off, detensioning, and retensioning of vertical tendon will be performed
from one end only; i.e., from top of ring girder.

0 Data to be filled in on Data Sheets 1 and 2.

8.4 Concrete Cracks at Dome Tendon Anchorage Area

a. Visually inspect the 9 dome tendon anchorage areas per Enclosure 6.

b. Complete Data Sheets 8 and 9 of Enclosure 6.

8.5 Perform VT-3C examination of accessible exterior of the containment and document results per
instructions in Enclosure 6.

8.6 Perform 40 Year examinations and tests listed in Enclosure 7 and document results.
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8.7 Grease Can Seal Repairs

NOTE

To maintain tendon grease seals, scope of work includes replacement of
leaky seals, even on tendons which are not part of surveillance scope
listed in Table 1 and Table 2 of Enclosure 2 and Table 1 and Table 2 of
Enclosure 9.

8.7.1 Perform repairs per 1410-Y-83 (Reference 2.15).

8.8 Recalibrate all calibrated equipment at end of tendon surveillance.

8.9 Augmented inspection for SGRP Containment Opening

NOTE

This is a one-time augmented inspection following the repair and
restoration of the SGRP Containment Opening. The scope of this
inspection is limited to the concrete patch, affected tendons and their
anchorage areas per Enclosure 6. This augmented inspection does not
include 100% examination of accessible concrete nor the full tendon
sample of a regularly scheduled inspection.

8.9.1 Perform this one-time inspection 1 year (± 3 months) following repair and restoration of

the SGRP Containment Opening.

8.9.2 Augmented tendon inspection for SGRP Containment Opening

8.9.2.1 Follow same steps for hoop and vertical tendons (sections 8.1, 8.2 and 8.3).

8.9.2.2 Inspect SGRP Containment Opening tendons per Enclosure 9.

8.9.3 Augmented concrete inspection

8.9.3.1 Perform VT-3C examination of SGRP Containment Opening concrete repair
and concrete around tendon anchorage areas of all tendons listed in
Enclosure 9.

8.9.3.2 Document results per Enclosure 6.

9.0 ACCEPTANCE CRITERIA

9.1 Tendon Anchorage and concrete inspection meets criteria specified by Enclosure 6.

9.2 Tendon Wire Physical Condition meets criteria specified by Enclosure 4.
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9.3 Tendon Prestress Force Confirmation Test (IWL-3221.1)

9.3.1 The average of all normalized tendon lift-off forces, including those measured in 9.3.2.2,
for each type of tendon (original vertical, dome, hoop and SGRP affected vertical and
hoop) is equal to or greater than the required minimum average tendon force at the
anchorage for that type of tendon.

NOTE

SGRP affected tendons are to be averaged separately from original
tendons because the higher forces in the SGRP tendons would introduce
a non-conservative bias in the average force calculations of the original
tendon populations

NOTE

Required minimum average tendon forces are:

1033 Kips for Vertical Tendons
1064 Kips for Dome Tendons
1108 Kips for Hoop Tendons

9.3.2 The measured force in each individual tendon is not less than 95% of the Predicted Base
Value (Predicted Force) obtained from C-1101-153-E410-046, unless the following
conditions are satisfied:

9.3.2.1 The measured force in not more than one tendon is between 90% and 95% of
the predicted force;

NOTE

Tendons H46-24 and V-31 were de-tensioned during Surveillances 2 and
3, respectively. Also, the V-30 liftoff force was measured during
Surveillance 4 and its anchorage force may have been affected during by
this activity. To ensure that tendons adjacent to specified sample tendons
are also in an undisturbed condition, the following are designated as the
adjacent tendons to examine should the need for such examination arise.

V-29 is the designated adjacent tendon located counter-clockwise from
specified sample tendon V-32.

H46-23 is the designated adjacent tendon located below specified sample
tendon H46-25.

Also, the Responsible Engineer may designate alternatives to the above
or to other adjacent tendons as necessary to satisfy accessibility, safety
and other significant concerns.
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9.3.2.2 The measured forces in two tendons located adjacent to the tendon in 9.3.2.1
are not less than 95% of the predicted forces (Predicted Base Values); and

9.3.2.3 The measured forces in all the remaining sample tendons are not less than
95% of the predicted force.

9.3.3 IF the requirements of 9.3.1 and 9.3.2 are not met, extent of investigation into cause,
including additional lift-off testing to determine cause and extent of such occurrence, shall
be determined by COGNIZANT MECHANICAL/STRUCTURAL ENGINEER.

9.3.4 IF average value of selected tendon end forces required for lift-off falls below 90% Base
Value, evaluate condition to determine extent of cause of the low lift-off force and to
specify additional examinations deemed necessary to demonstrate acceptability of the
pre-stressing system.

9.3.5 IF minimum group average normalized tendon force is NOT MET on Data Sheet 5, an
additional sample of 4% with a minimum of 4 and a maximum of 10, of same group of
tendons, should be inspected. (TMI-1 Guidance/not Reg. Guide).

9.3.6 IF results of the anchorage force statistical analysis show a significant probability that the
mean for any tendon group will fall below the minimum required value prior to the late
finish date of next scheduled surveillance, additional lift-off testing to determine the cause
and extent of such occurrence shall be done as directed by the COGNIZANT
MECHANICAL/STRUCTURAL ENGINEER. This evaluation shall be reported per
Engineering Evaluation Report prescribed in IWL-3300.

9.3.7 IF total population of each group of sampled tendons meets criteria, structural integrity of
containment shall be considered acceptable.

9.3.8 IF structural integrity of containment has not been demonstrated to be acceptable within
72 hours, then be in at least HOT STANDBY within next 6 hours and in COLD
SHUTDOWN within following 30 hours.

9.4 Corrosion Protection System Inspection.

9.4.1 Grease sample contaminant levels and base numbers meet the criteria specified in
Enclosure 3.

9.4.2 Water in grease sample shall be that ratio of water to dry weight does not exceed 10%.

9.4.3 The acceptance criteria limit is that the absolute difference between the amount of grease
(CPM) removed from a tendon and the amount replaced shall not exceed 10% of the net
duct volume (volume of end cap, trumpet, and duct less that of the tendon, anchor heads,
and shims). Engineering evaluation is required if the 10% criteria is exceeded.

9.4.4 Presence of free water.

a. An evaluation per CC-AA-309-101 shall be performed per UFSAR 5.7.5.2.5 if
found.
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9.4.5 Grease leakage detected during general examination of the containment exterior surface
has been evaluated for housekeeping, fire safety and personnel safety concerns.

a. An evaluation per CC-AA-309-101 shall be performed per UFSAR 5.7.5.2.5 if
found.

9.5 Post Test Calibration

9.5.1 The post test calibration shall not differ from the pre-test calibration by more than the
specified accuracy tolerance of hydraulic rams and gauges (IWL 2522[b]).

9.6 All Data Sheets complete and signed off.

9.7 IF the Acceptance Criteria of 9.1, 9.2, 9.3, 9.4 and 9.5 are not met, it shall be considered as a
possible abnormal degradation of the containment structure. The condition shall be immediately
brought to the attention of, and evaluated by the COGNIZANT MECHANICAL/STRUCTURAL
ENGINEER, a Surveillance Deficiency Report (SDR) generated, and addressed in the tendon
surveillance report submitted to the NRC.

10.0 REPORTS

10.1 CONTRACTOR should prepare written report of results and conclusions for inspection period for
TMI within 30 days of test and inspection completion.

10.1.1 CONTRACTOR shall include pre and post-test calibration records in CONTRACTOR'S
final report.

10.2 TMI shall ensure Enclosure 7 is kept updated with extra commitments for inspections as a result of
abnormal conditions in each inspection period.

10.3 TMI shall submit a report on tendon surveillance to NRC within 3 months following completion per
Tech Specs.

NOTE

In addition to the 3 month report submitted to the NRC, tendon
surveillance engineer should provide data listed below to the ISI engineer
for the 90 day ISI Summary Report.

10.4 TMI shall submit an ISI Summary Report per IWA-6000. It should include the following conditions, if
found (10CFR50.55a).

10.4.1 Sampled sheathing grease contains chemically combined water exceeding 10% by weight
or the presence of free water.

10.4.2 The absolute difference between amount of grease removed and amount replaced
exceeds 10% of the tendon net duct volume, i.e., 12 gallons for vertical tendons, 11
gallons for hoop tendons, and between 7 gallons and 9 gallons for dome tendons
(dependent on length), (Source: C-1101-153-E410-031, 032, and 033, respectively).

10.4.3 Grease leakage is detected during general visual examination of containment surface.
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10.4.4 When conditions in accessible areas could indicate the present of, or the result of
degradation in inaccessible areas, those inaccessible areas shall be evaluated for --

10.4.4.1 description of the type and extent of degradation, and the conditions that led

to the degradation

10.4.4.2 an evaluation of each area and results of same

10.4.4.3 a description of necessary corrective actions.

10.4.5 When the elongation corresponding to a specific load (adjusted for effective wires or
strands) during retensioning of tendons differs by more than 10 percent from that
recorded during the last measurement
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Title Revision No.

RB Structural Integrity Tendon Surveillance 21

FIGURE 1 Page 1 of 1

Tendon Details Typical Hoop/Dome

Bearing Plate
20-1/2" x 3-3/4" x 20-1/2"

Grease Can
Holding Ring

Wire Washer /
(2-Piece Shop
Washer Shown)

Grease Plug
i-¼" NPT

Grease Can

Grease Can
Hold Down Dolts/Nuts
and Grease Seals

Prestressing
Tendon

Gasket
(Closed cell

Neoprene Sponge)
wit]

1 1" - 8 UNC2B
" Dia. Wires 2" - Deep
h Buttonheads

NOTE

Vertical tendons have a different type of grease can.
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DATA SHEET I
Lift-Off Force Measurement

Predicted Force (Fp) _ kip

1301-9.1
Revision 21
Page 1 of 1

Surveillance No. TendonID Tendon End (Circle One): Shop / Field

Phase (Circle One): As-found / Re-Tension Ram ID Ram Calibration Constants: A = k =

Date Temp: RB Interior _F / Concrete Surface OF No. Effective Wires, Nw Shim Stack Ht. in.

CAUTION

DO NOT EXCEEP A RAM PRESSURE OF [(1,592 x Nw / 169) - k] x 1,000 / A = psig

Trial

1
2
3
4
5
6
7
8
9
10

Lift-Off
Pressure, psig

Consecutive
Three Trial

Pressure Spread
psi

N/A
N/A

Consecutive
Three Trial
Pressure

Average p1

psigl,2

N/A
N/A

Stressing Washer Rotation

Rotation,
Turns
CW or CCW

At Feeler Gage Insertion
At Trial 1
At Trial 2
At Trial 3
At Trial 4
At Trial 5
At Trial 6
At Trial 7

Sum

For Re-tension Only, List
Nominal Thickness of
Each Shim Starting at
Shim in Contact with

Anchorhead

in.

I End Lift-Off Force = (A x P' / 1,000) = k = kip I

1 N/A if 3 trial pressure spread > 25,000 / A = _ psi

2 Re-tension P' range: P'min = (Fp - k) x 1,000 / A = __ psig < P'< P'max- [(1,394 x Nw/ 169) - k] x 1,000 /A = psig

I4r Re-Tension Only: Fp < End Lift-Off Force < 1394 x Nw / 169; < < Yes / No (Circle One)

3-
cD •ltes:
a p,

14corded by: Signature Date / Reviewed by: Signature Date
CD QV

0-.OO S.

"•0
-• 029



Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 2 Page 1 of 1
As-Found Lift-Off Force Summary Results

As-Found Lift Off Force, kip Predicted F > Facc F > Filim
Tendon Average Force, Fp, Facc = Circle Fjiim = Circle

Group ID Shop End Field End Force, F kip 0.95 Fp Yes or No 0.90 Fp Yes or No

Yes / No Yes / No

Yes / No Yes / No

Yes / No Yes / No

Yes / No Yes / No

Yes / No Yes / No

Hoop Yes / No Yes / No

Yes / No Yes /No

Yes / No Yes /No

Yes /No Yes /No

Yes /No Yes /No

Yes /No Yes /No

N/A Yes /No Yes / No

N/A Yes /No Yes / No

N/A Yes /No Yes / No

N/A Yes /No Yes / No
Vertical

N/A Yes /No Yes/ No

N/A Yes /No Yes / No

N/A Yes / No Yes / No

N/A Yes / No Yes /No

Yes / No Yes /No

Yes / No Yes /No

Yes / No Yes /No

Yes / No Yes /No
Dome

Yes / No Yes / No

Yes / No Yes /No

Yes / No Yes /No

Yes / No Yes /No

Notes: (Initial & Date)
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DATA SHEET 3

DELETED
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 4 Page 1 of 4

Elongation / Tendon Force Record
Re-Tensioning Data for De-Tensioned Tendons

Surveillance No.TendonlD

Part I
Original Stressing Data

NOTE

PTF force is that equivalent to a ram pressure of 1,000 psi. PTF removes
tendon slack and is the starting point for elongation measurements. OSF
force is 80% (may be less) of tendon ultimate strength. The tendon is
loaded to OSF in order to provide the required force distribution. It is also
the force at which final elongation is measured. PTF force / elongation,
OSF force / elongation and number of effective wires are documented in
construction records.

Table 1

Row, R Parameter Value

1 Shop End PTF Force kip

2 Field end PTF force kip

3 Mean PTF Force = (RI + R2) / 2 kip

4 Shop End PTF Reference Distance in.

5 Field End PTF Reference Distance in.

6 Net PTF Reference Distance = R4 + R5 in.

7 Shop End OSF Force kip

8 Field end OSF force kip

9 Mean OSF Force = (R7 + R8) / 2 kip

10 Shop End OSF Reference Distance in.

11 Field End OSF Reference Distance in.

12 Net OSF Reference Distance = R10 + Ri 1 in.

13 Differential Force = R9 - R3 kip

14 Differential Elongation = R12 - R6 in.

15 Number of Effective Wires

16 Elongation Rate = R14 x R15 / R13
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

RB Structural Integrity Tendon Surveillance

DATA SHEET 4
Elongation / Tendon Force Record

Re-Tensioning Data for De-Tensioned Tendons

Page 2 of 4

TendonID Surveillance No.
Part 2

Shop End Re-Tensioning Data

Ram ID Ram Area, A in2 Ram k kip

NOTE

The number of effective wires entered in R1 must be the same as the
number entered for the field end in Table 3. Also, the calculations
identified in Rows 4, 16, 18 & 19 (shaded) may be done after stressing
work at both ends of the tendon is complete.

Table 2

Row, R Parameter Value Signature Date

1 Number of Effective Wires

2 PTF Target Pressure 1,000 psi

3 PTF Actual Pressure psi

4 PTF Actual Force = R3x A/1 000 - k kip.

5 PTF Reference Distance in.

6 OSF Maximum Force = R1 x 9.4 kip

7 OSF Max. Pressure = 1000 (R6 + k)/A psi

8 1/3 Pressure Interval = R7 / 3 - 330 psi

9 Target 1/3 Pressure = 1,000 + R8 psi

10 Actual 1/3 Pressure psi

11 1/3 Reference Distance in.

12 Target 2/3 Pressure = R9 + R8 psi

13 Actual 2/3 Pressure psi

14 2/3 Reference Distance in.

15 OSF Actual Pressure psi

16 OSF Actual Force = R15xA/1000 - k kip

17 OSF Reference Distance in.

18 Differential Force = Rf1 6- R4 kip

19 Differential Elongation = R1.7 - R5 in.
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TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 4
Elongation / Tendon Force Record

Re-Tensioning Data for De-Tensioned Tendons

Page 3 of 4

TendonlD Surveillance No.

Part 3

Field End Re-Tensioning Data

Ram ID Ram Area, A in2 Ram k kip

NOTE

The number of effective wires entered in R1 must be the same as the
number entered for the shop end in Table 2. Also, the calculations
identified in Rows 4, 16, 18 & 19 (shaded) may be done after stressing
work at both ends of the tendon is complete.

Table 3

Row, R Parameter Value Signature Date

1 Number of Effective Wires

2 PTF Target Pressure 1,000 psi

3 PTF Actual Pressure psi

4 PTF Actual Force = R3 x A/1000 - k kip

5 PTF Reference Distance in.

6 OSF Maximum Force = R1 x 9.4 kip

7 OSF Max. Pressure = 1000 (R6 + k)/A psi

8 1/3 Pressure Interval = R7 / 3 - 330 psi

9 Target 1/3 Pressure = 1,000 + R8 psi

10 Actual 1/3 Pressure psi

11 1/3 Reference Distance in.

12 Target 2/3 Pressure = R9 + R8 psi

13 Actual 2/3 Pressure psi

14 2/3 Reference Distance in.

15 OSF Actual Pressure psi

16 OSF Actual Force = Ri5 x AI 000 -k kip

17 OSF Reference Distance in.

18 Differential Force = R16 - R4 kip

19 Differential Elongation =R17 - R5 in.
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TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 4
Elongation / Tendon Force Record

Re-Tensioning Data for De-Tensioned Tendons

Page 4 of 4

TendonlD Surveillance No.

Part 4

Elongation Comparison

Table 4

Row, R Parameter Value

1 Shop End Differential Force from Table 2, R18 kip

2 Field End Differential Force from Table 3, R18 kip

3 Average Differential Force = (R1 + R2) / 2* kip

4 Shop End Differential Elongation from Table 2, R19 in.

5 Field End Differential Elongation from Table 3, R19 in.

6 Total Elongation = R4 + R5** in.

7 Number of Effective Wires from Table 2, R1

8 Re-Tensioning Elongation Rate = R6 x R7 / R3

9 Original Elongation Rate from Table 1, R16

10 Fractional Difference in Rates = (R8 - R9) / R9

Absolute value of the above Fractional Difference in Rates < 0.1

* For vertical tendon = R1

** For vertical tendon = R4

Yes

No

Signature: Date:
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1301-9.1
Revision 21
Page 1 of 1DATA SHEET 5

Average of the Normalized Lift Off Force

(1)
Lift Off
Force

(2)
Normalizing
Factor (NF)

(3)
Normalized

Lift Off (1) + (2)

(4)
Acceptance
Yes NoTendonlD

Dome Tendons

1.
2.
3.
4.
5.
6.

Vertical Tendons

1.
2.
3.
4.
5.
6.
7.

(Average Equal
to or greater
than 1064
kips)

Total
Average

(Average Equal
to or greater
than 1033
kips)

Total
Average

Hoop Tendons

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

(Average Equal
to or greater
than 1108
kips)

Total
Average

Date:
Cognizant Mech/Struct Engineer
Reviewed By:

Performed By: Date:
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1301-9.1
Revision 21
Page 1 of 1DATA SHEET 6

Retensioning Criteria Confirmation

(1)
TENDON ID

(2)

NUMBER OF
EFFECTIVE

WIRES

(3)

70 % OF
ULTIMATE

STRENGTH

[8.24 X (2)]

(4)

PREDICTED
BASE

FORCE1

(5)

AVERAGE
[(3)+(4&]2

(6) (7)

LOCK-OFF (4)<(6)<(3)
FORCE

Yes / No

DOME

SHOP END

FIELD END

SHOP END

FIELD END

VERTICAL

SHOP END

SHOP END

SHOP END

HOOP TENDONS

SHOP END

FIELD END

SHOP END

FIELD END

SHOP END

FIELD END

Cognizant Mech/Struct Engineer
Reviewed By:

Performed By:

Date:

Date:

1 Predicted Base Force from DC-5390-225.01-SE or separate calculation.
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DATA SHEET 7
Tendon Force Measurement Record

DELETED

38
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1301-9.1
Revision 21
Page 1 of 1DATA SHEET 8

Minor, Major, and Pitch Diameter Checks - Anchorage and Ram Adapter

MAIOR O.D. AND MINOR I.D. DIAMETER CHECK MINOR O.D. AND MAJOR I.D. DIAMETER CHECK I PITCH DIAMETER CHECK TOTAL
IDENTITY OF
ANCIIORAGE

________ _________ _________ I
3RD I 6TH I 9TH IAVERAGE 3RD 9TH " AVERAGE PITCHPi'EAC

INSP-BY VERIF.BY
CONTR. COGNIZANT
ED"~REM A N flJ |UCr,: rl•A eta (C/A NC/A NA C/A NC/A MAICJA NC(/A MA

- -- I I THREAD I DIA THREAD I THREAD I DIA.C/A NC/A NA DIA FORFMAN Qyfwcu:3 OR ADA-H PIA. I

OLD,

O.D.
1.D.

___ _ O.D.

0D.0

I.0.

o.D.

_____ .0. El
0.D.

CALIBRATION CONTROLS:

IEI__
O.D. MICROMETER NO. - CAL.DATE
I.D. MICROMETER NO. - CAL-DATE
MICROMETER NO. - CAL.DATE

SHI SIZE _ NO. CAL.DATE
WIRE SIZE _ NO... CAL.DATE -

WIRE SIZE NO.__ CAL.DATE

GO-GAUGE NO. - CAL.DATE
NO GO-GAUGE NO. -CAL.DATE

NOTE: NOT ACCEPTABLE (NA)

NOTE: Completion of this Data Sheet Is at the option oi
the Responsible Engineer.

RAM ADAPTOR (I.D0)

9.232 MAX. 9.2 MIN MIO .3 A ,2 I
9.333 MAX, 9.30 IN PITCH ,3 MX 97MI

9.428 MAX, 9.395 MIN MAJOR I9429MAX 9,290HM
CONFORMING/ACCEPTABLE NONFORMING/ACCEPTABLE

(C/A) (NC/A)

ANCHORAGE (O.D.)

COGNIZANT MECH/BTRUCT ENIINEER
REVIEWED BY: __________________

DATE:

9-o

:3

CD
(.

- 0

cc)0

0) C

j 9.M5 MAX, 9.172 MIN91776 MAX- 9.242 MIN

9.375 MAX- 9363 MIN

CONFORMING/ACCEPTACLE
(C/A)

39



DATA SHEET 9
Tendon Anchorage Area Moisture/Free Water Inspection

1301-9.1
Revision 21
Page 1 of 1

Inspection Period

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Tendon
No.

TendonNo.
Location

Moisture/Water(Yes 

or No)

Moisture/Water
(Yes or No) Description of Free Moisture/Water-Quantity, Location Date Insp.

Date 

Insp.

Inspect. By
(Initials)

Inspect. 

By

(Initials)

NOTE: Location:
Hoop Tendons:

Vertical Tendons:
Dome Tendons:

1 to 6 - Buttress number at
end of tendon

T or B - Top or Bottom
1 to 6 - Number of buttress nearest

to end of tendon

Cognizant QV Inspector
Verification By:

Cognizant Mech/Struct Engineer
Review By:

Date:

Date:

0).

'0

CD~

M~ 0
0 :

C~) 40



DATA SHEET 10
Tendon Anchor Head Rotation Inspection

1301-9.1
Revision 21
Page 1 of 1

DELETED

41



1301-9.1
Revision 21
Page 1 of 1DATA SHEET 11

Tendon Surveillance Program

Inspection Period

Gallons Removed*
Sum (Q1)

Tendon Shop Field Shop & Net Duct Vol
No. End End Field End Gallo

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Only one end of vertical tendons may be used for

removal and replacement of grease.

ume, (QN),
ns

Gallons Replaced*
Sum (Q2 )

Shop Field Shop &
End End Field End

Cognizant QV Inspector
Verification By:
Cognizant Mech/Struct Engineer
Review By:

100 X (Q2 - Qj)/QN,%
Acceptable
(Yes or No)

Acceptable(Yes 

or No)

Date:

Date:
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Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 12

VT-1, VT-3, VT-IC, and VT-3C Examiner Qualification

Employer Method

Page 1 of 1

Name of Examiner Level

I have reviewed the records relevant to the experience and training of the above named individuals and have, as
necessary, trained these individuals in the requirements applicable to the performance of visual examinations of the
containment concrete surface. Based on this review and, if applicable, training, I find that these individuals are
qualified to perform said examinations.

Responsible Engineer: Name

Registration
State License No. Expiration

Signature Date

Exelon NDE Services Concurrence

ANII Concurrence

Date

Date
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Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

DATA SHEET 13

Review / Acceptance of Contractor Procedures

Revision Reviewed/Accepted by

Page 1 of 1

Procedure Number / Title Date
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE 1 Page 1 of 2

Stressing Ram Calibration

170 Wire Stressing Equipment

NOTE

Calibration will demonstrate a ± 1.5% accuracy of complete stressing
unit within the calibration range specified in this enclosure.

1. Attach entire stressing system to a 1600 K load cell which has been calibrated traceable to NIST.

2. Check unit at 3 ram extensions of 25%, 50%, and 75% of full extension and at loads specified on attached
data sheet.

2.1 Bring stressing unit to gauge pressures equivalent to pressures listed on Data Sheet of this
enclosure, and record actual force as read from load cell.

3. Record and plot values on a Gauge Pressure versus Force Chart to establish current ram calibration
constants for each jack.

4. Date all calibrations and paint (or inscribe, attach cal sticker, etc.) calibration date on stressing unit.

5. Maintain 1 copy of current calibration with stressing unit at job site.

6. Include calibration data and certificate in surveillance report.
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1301-9.1
Revision 21
Page 2 of 2ENCLOSURE I

Data Sheet
Stressing Ram Calibration

RAM DESCRIPTION

LOAD CELL CONSTANT
RAM CALCULATED

TARGET
LOAD
(KIPS)

TARGET
PRESS.
(PSIG)

AT 25% = IN
LOADING #1

AT 50% = IN
LOADING #2

AT 75% = IN
LOADING #3

AVERAGE
LOAD
(KIPS)

* 4-

LOAD CELL (KIPS)* LOAD CELL (KIPS)* LOAD CELL (KIPS)*

150K

300K

500K

600K

700K

800K

900K

1000K

1100K

1200K

1300K

1400K

1500K

1600K

RAM CALIBRATION CONSTANTS DETERMINED FROM SLOPE AND INTERCEPT OF STRAIGHT LINE FITTED TO AVERAGE LOAD AND PRESSURE DATA
USING THE METHOD OF LEAST SQUARES. AREA IN2 INTERNAL RESISTANCE(K) KIP *LOAD CELL X LOAD CELL CONSTANT

-VTACH CERTIFICATIONS OF NIST TRACEABILITY FOR TESTING APPARATUS
0

c/D'PROVED BY COGNIZANT MECH/STRUCT ENGINEER: DATE

ý,REPARED BY LABORATORY TECHNICIAN: DATE

.',RIFIED BY LABORATORY SUPERVISOR: _DATE
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1301-9.1
Revision 21
Page 1 of 5ENCLOSURE2

Scope of Each Regularly Scheduled Surveillance
(Random Selection Per GAI DC-5930-225.02-SE)

For Scope of the 2010 Augmented Surveillance, See Enclosure 9

TABLE 1

Selected Tendons and Corresponding Inspection Periods

VERTICAL TENDONS
INSPECTION PERIOD Comments

d 1 2 3 Times (Adjacent
Tendon 3 4 5 6 7 I 9J10 Insp. Tendons)

11 _X _ 1 Done

14 X _ 
1 Done

16 X 
1 Done

18 X 
1 Done

22 X 1 Done

24 X 
1 Done

27 X 
1 Done

30 X 1 Done

31 X 1 Done

32 X X X X X X 6 29,33 Control
40 X 1 Done
48 X 1 Done
50 X 1 Done
53 _ X 1 52,54
55 X 1 Done
61 X 1 Done
66 _ X 1 65,67
72 X _____ __1 Done

78 X 1 Done

84 X X 2 Done

86 X 
1 Done

90 
X 1 Done

97 X _ 
1 Done

105 X 
1 Done

108 
X 1 107,109

114 X 1 Done

119 X 
1 Done

126 X 1 Done

132 
X 1 Done

138 X 
1 Done

140 X 1 139,141
146 1 Reference TR 203
152 X 1 151,153
158 X 1 Done
159 _ X Replacement for 146
160 X 1 Done
164 __ __ X _ 1 Done

TOTAL 5 5 5 5 3 3 4 4 4 4 42 X= Lift-Off
X=7 Lift-Off & Wire Test
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1301-9.1
Revision 21
Page 2 of 5ENCLOSURE 2

Table 1 (Cont'd)
Selected Tendons and Corresponding Inspection Periods

HOOP TENDONS
INSPECTION PERIOD Comments

Times (Adjacent
Tendon 11 2 4 5 6171 1 9 0 ,nsp. Tendons)

13-11 X 1 13-10, 13-12

13-28 X 1 Done

13-34 X 1 Done

13-36 X 1 Done

13-41 X 1 Done

13-46 X 1 Done

13-50 X 1 Done

24-19 X 1 Done

24-20 X 1 Done

24-21 X 1 Done

24-23 X 1 24-22, 24-24

24-26 X 1 Done

24-28 X 1 Done

24-30 X 1 Done

24-33 X 1 Done

24-40 X 1 Done

24-47 X 1 Done

24-48 X 1 Done

24-49 X 1 Done

24-50 X 1 24-49, 24-51

24-51 X 1 Done

35-10 X 1 Done

35-11 X 1 Done

35-16 X 1 Done

35-23 X 1 Done

35-26 X 1 Done

35-28 X 1 Done

35-29 X 1 Done

35-33 X 1 Done

35-47 X 1 Done

35-49 X 1 35-48, 35-50

X = Lift-Off

iZ Lift-Off & Wire Test
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1301-9.1
Revision 21
Page 3 of 5ENCLOSURE 2

Table I (Cont'd)
Selected Tendons and Corresponding Inspection Periods

HOOP TENDONS (Cont'd)
INSPECTION PERIOD Comments

Tendon 1 i2  13i 4 5 1617 8 Times (Adjacent
46-44 1 10 Insp. Tendons)

46-24 X 1 Done

46-25 X 1 46-23, 46-26

46-28 X 1 Done

46-30 X 1 Done

46-32 X 1 Done
46-34 X 1 Done

46-37 
X 1 Done

46-50 
X 1 Done

51-11 X 
1 Done

51-12 X 
1 Done

51-13 X 
1 Done

51-16 
X 1 51-15,51-17

51-43 
X 1 Done

51-49 
X 1 Done

62-10 X X 
2 Done

62-11 X 
1 Done

62-13 X 1 Done

62-16 X 
1 Done

62-18 X 1 62-17, 62-19

62-26 X X X X X X X 7 62-25, 62-27 Control

62-28 X 1 Done

62-30 X 1 Done

62-41 X 1 62-40, 62-42

62-47 X 1 Done

62-49 X 1 Done

62-51 X 1 Done

62-53 X 1 Done

TOTAL 10 10 10 5 5 5 5 5 5 5 65 X = Lift-Off

]Lift-Off & Wire Test
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1301-9.1
Revision 21
Page 4 of 5ENCLOSURE 2 (Cont'd)

Table I (Cont'd)
Selected Tendons and Corresponding Inspection Periods

DOME TENDONS
INSPECTION PERIOD Comments

Tendon 2 3 4 5 16 8 9 Times (Adjacent
Te d n 12 3 4 5 6 7 8 9 10 Insp. Tendons)

101 X 1 Done
102 X 1 Done
104 X 1 Done*
116 X 1 Done
122 X 1 Done
130 X 1 Done
131 X 1 Done
133 X 1 Done
141 X 1 Done
143 X 1 142,144
145 X 1_Done
147 X 1_Done
148 X 1Done

201 X 1 Done
202 X 1 Done
203 X 1 Done
213 X 1 212,214
218 X X 2 Done
219 X 1 Done
220 X 1 Done
225 X X X X X X 6 224,226 Control
230 _ X 1 229,231
237 X 1 236,238
248 X 1 Done

301 X 1 Done
303 [X] 1 302,304
313 X 1 Done
314 X 1 Done
316 X 1 Done
322 X 1 Done
334 X 1 Done
336 X 1 Done
342 -X] X 1 Done
346 X 1 Done
347 X I Done
348 X d 1 Done

TOTAL 6 16 16 13 13 13 14 14 3 4 42 X= Lift-Off
~X = Lift-Off and Wire

Test

[X] = For plant on-line, inspect for corrosion, wire breakage and grease quality on end away from main steam relief valve zone. For plant off-line,
perform all inspections including lift off measurements. Plant off-line inspections committed for Inspection Period 9.

* D104 is exempt from detensioning as insufficient clearance from the adjoining vent stack (Buttress 5) to successfully access the tendon end
exists. D102 has been selected as D104's (Cycle 7) substitute tendon per IVVL-2521.1. D104 shall be examined per Sections 8.2.1 through
8.2.6 and associated enclosures/data sheets completed (IWL-2521.1.[c]).
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RB Structural Integrity Tendon Surveillance 21

ENCLOSURE 2 (Cont'd)

Table 2

Tendons Selected for Detensioning
and Tendon Wire Removal/Lab Tests

Page 5 of 5

Inspection Tendon Location

Period Vertical Hoop Dome

1 V-27 H-35-10 D-301

2 V-119 H-62-47 D-202

3 V-18 H-46-30 D-336

4 V-14 H-35-26 D-314

5 V-50 H-46-34 D-145

6 V-78 H-35-47 D-248

7 V-164 H-13-50 D-102

8 V-140 H-46-25 D-230

9 V-90 H-51-49 D-322

10 V-146 H-24-23 D-237
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ENCLOSURE 3 Page 1 of 6

COLLECTION/LAB ANALYSIS OF FILLER GREASE

PURPOSE: Confirm the ability of filler grease to perform its intended corrosion protection function.

LIMITS AND PRECAUTIONS:

1. Use Wooden or plastic paddles or spatulas to scoop out bulk filler grease from around the
anchorage. DO NOT use metal implements.

PROCEDURE:

1. Inspection Grease

1.1 Contact TESTING LABORATORY to determine size of sample required.

1.2 Take one random sample of bulk filler grease from tendon end and put into clean
container supplied either by TESTING LABORATORY or TENDON SURVEILLANCE
CONTRACTOR.

1.3 Attach an identification tag to container with tendon group, tendon number, and tendon
end specified. (Example: Dome 105NW)

2. Fresh Grease

2.1 Commercial Grade Dedication of new bulk filler grease requires that at least 25% of the
barrels for each grease lot number be sampled for lab analysis.

2.2 Attach an identification tag to each sample and corresponding identification on each drum
sampled.

3. Old Grease (to be reused)

3.1 If grease obtained from tendons is intended to be reused to refill tendons (termed "old
grease") perform lab analysis on "old grease".

3.2 Heat each container of old grease to be reused to approximately 150' F to ensure a
homogeneous mixture.

3.3 Attach an identification tag to each sample and corresponding identification to each drum.

4. Package all samples and ship to TESTING LABORATORY in such a way that condition of grease is
not adversely affected or altered.
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5. Test lab perform corrosion protection medium analysis as follows (excerpt Table IWL-2525-1):

Characteristic Test Method Acceptance Limit

Water Content ASTM D 95 10% by weight

Water Soluble Chlorides ASTM D 512 (Note [1]) 10 ppm maximum

Water soluble nitrates ASTM D 992 (Note [1]) 10 ppm maximum

Water soluble sulfides APHA 427 (Note [1]) 10 ppm maximum(Methylene Blue)

Reserve Alkalinity ASTM D 974 (Note [3])
(Base Number) Modified (Note [2] and Note [4])

NOTES:

(1) Water Soluble Ion Tests. The inside (bottom and sides) of a one (1) liter beaker, approximate OD 105 mm,
height 145 mm, shall be thoroughly coated with between 90 and 110 grams of the sample. The coated
beaker is to be filled with approximately 900 ml of distilled water and heated in an oven at a controlled
temperature of 100 degrees F +/- 2 degrees F for 4 hours. Water extraction is tested by the noted test
procedures for the appropriate water soluble ions. Results are to be reported as PPM in the extracted
water.

(2) ASTM D 974 Modified. Place 10 g of sample in a 500 ml Erlenmeyer flask. Add 10 cc isopropyl alcohol and
5 cc toluene. Heat until sample goes into solution. Add 90 cc distilled water and 20 cc 1 NH 2 SO4. Place
solution on a steam bath for 1/2 hour. Stir well. Add a few drops of indicator (1% phenolphtalein) and titrate
with 1 NNaOH until the lower layer just turns pink. If acid or base solutions are not exactly 1 N, the exact
normalities should be used when calculating the base number. The Total Base Number (TBN) expressed as
milligrams of KOH per gram of sample, is calculated as follows:

TBN _ [(20)(NA)-(B)(NB)]56.1

W

Where,

B = milliliters NaOH
NA = normality of H2S04

NB = normality of NaOH solution
W = weight of sample in grams
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(3) The base number shall be at least 50% of the as-installed value, unless the as-installed value is 5 or less, in
which case the base number shall be no less than zero. If the tendon duct is filled with a mixture of
materials having various as-installed base numbers, the lowest number shall govern acceptance. Two kinds
of bulk filler grease were used for the initial fill at TMI-I. These are 2090P and 2090P-2 both by Viscosity Oil
Co. The 2090P was essentially neutral with a Base Number of zero. The 2090P-2 has a Base Number of 3.
Expected Base Number for 2090P and 2090P-2 is zero or higher with a tolerance of -. 5. Since reserve
alkalinity was not reported on the certifications for 2090P and 2090P-2, the testing of samples of this grease
is primarily to detect significant changes in Base Number over a period of time that might indicate abnormal
degradation of the corrosion inhibiting properties, e.g., a trend developing where the grease is progressively
becoming acidic over time.

Fresh new grease is 2090P-4 by Viscosity Oil Co. with a Base Number of 35. Acceptance Criteria for the
fresh grease before it is mixed with existing grease is a Base Number of 17.5 or higher.

(4) Grease samples which exhibit reserve alkalinity number of <.5 shall be retested per the unmodified version
of ASTM D974 Section 9 and an acid number generated for the sample. Both the reserve alkalinity number
and the acid numbers shall be reported with the test results when this occurs. Acceptance criteria for Acid
Number is that it must be < 1.
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Laboratory Analysis of Bulk Filler Grease

Dome Tendons

INSPECTION PERIOD

WATER/DRY
SAMPLE TENDON CHLORIDES(1 )

IDENTIFICATION END (PPM)

1.

2.

3.

4.

5.

(1) ACCEPTANCE CRITERION IS GIVEN ON PAGE 2 OF
ENCLOSURE 3.

(2) ACCEPTANCE CRITERION IS 10% MAXIMUM BY WEIGHT.
TENDON END: NW, NE, SW, SE

•o

(0

- a

co0
Ca,

C)

CD,

NITRATES(') SULFIDES(') WEIGHT (2)
(PPM) (PPM) %

LABORATORY TECHNICIAN
PREPEARED BY:

LABORATORY SUPERVISOR
VERIFIED BY:

COGNIZANT MECH/STRUCT ENGINEER
APPROVED BY:

RESERVE(')
ALKALINITY

(BASE NUMBER)

DATE:

DATE:

DATE:
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Data Sheet 2

Laboratory Analysis of Bulk Filler Grease

Vertical Tendons

INSPECTION PERIOD

SAMPLE TENDON CHLORIDES"1 '
IDENTIFICATION END (PPM)

1 . - -

2.

3.

4.

5.

(1) ACCEPTANCE CRITERION IS GIVEN ON PAGE 2 OF
ENCLOSURE 3.

(2) ACCEPTANCE CRITERION IS 10% MAXIMUM BY WEIGHT.
TENDON END: TOP, BOTTOM

NITRATES(1 )
(PPM)

SULFIDES(1 )
(PPM)

WATER/DRY
WEIGHT (2)

LABORATORY TECHNICIAN
PREPEARED BY:

LABORATORY SUPERVISOR
VERIFIED BY:

COGNIZANT MECH/STRUCT ENGINEER
APPROVED BY:

RESERVE(1 )
ALKALINITY

(BASE NUMBER)

DATE:

DATE:

DATE:
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Data Sheet 3

Laboratory Analysis of Bulk Filler Grease

Hoop Tendons

INSPECTION PERIOD

SAMPLE
IDENTIFICATION

1.

2.

3.

4.

5.

6.

TENDON
END

CHLORIDES"1 '
(PPM)

NITRATES"1 )
(PPM)

SULFIDES"1 )
(PPM)

WATER/DRY
WEIGHT (2)

RESERVE"1 '
ALKALINITY

(BASE NUMBER)

(1) ACCEPTANCE CRITERION IS GIVEN ON PAGE 2 OF
ENCLOSURE 3.

(2) ACCEPTANCE CRITERION IS 10% MAXIMUM BY WEIGHT.
TENDON END: BUTTRESS NUMBER

•-tJ0i
co0

wCD)

N• .cco

(D00
~0o -.

LABORATORY TECHNICIAN
PREPEARED BY:

LABORATORY SUPERVISOR
VERIFIED BY:

COGNIZANT MECH/STRUCT ENGINEER
APPROVED BY:

DATE:

DATE:

DATE:
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TENDON RANDOM WIRE REMOVAL/PHYSICAL TESTING

(See Table 2 of Enclosure 2 and Table 2 of Enclosure 9 for tendons which require wire removal).

LIMITS AND PRECAUTIONS

1. Ensure proper identification of tendon before cutting and pulling test wire.

2. Use care to avoid damage to adjoining wires/buttonheads.

3. Avoid unnecessary marks on wire while removing it.

PROCEDURE

1. IDENTIFY ONE PULLABLE WIRE

Select one of the protruding wires (with tendon totally detensioned) and tap on it, rotate, or pull while
observing movement of buttonhead at other end to identify both ends. Confirm wire identification before
cutting.

2. CUT

Cut off button head at opposite end from where puller will be installed.

3. INSTALL PULLER

Install wire puller and slowly commence pulling. Verify cut end starts moving through end washer.

4. PULL AND COIL

Use a come-along or some similar method to pull approximately 170 feet of wire. A cable gripper may be
used to grip wire but avoid as much as possible making surface marks on the wire.

While pulling, coil wire to approximately six foot diameter and secure coil from unwinding.

WARNING

A coiled tendon wire has considerable spring force. Inadequate
binding could result in violent uncoiling which could injure people.

5. TAG

Attach metal tag at the button headed end indicating following:

a. Tendon Number
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b. Identify the button headed end (tagged) as:

1. TOP for vertical tendons.

2. BUTTRESS NUMBER for hoop tendons.

3. NW, NE, SW, or SE for dome tendons.

6. PACKAGE/STORE/SHIP

Wrap wire with plastic sheeting and tape securely to protect from elements.

7. LABORATORY TESTING

7.1 Clean and carefully inspect entire length of wire for pitting, corrosion, or other signs of deterioration..
Record this information on Data Sheet 1 of this enclosure.

NOTE

Wire tests, and determination of elongation and yield strength, to conform
to the requirements of ASTM A421 and, per reference therein, ASTM
A370 or technically equivalent requirements.

7.2 CUT SAMPLES

Cut three (3) samples from each wire, one from each end and one from middle. A fourth sample
shall be cut from the area of worst corrosion, if any (IWL-2523.2b). Length of each sample shall be
maximum length acceptable for test apparatus being used. Areas shall be representative of any
significant corrosion or pitting but should not include any cable gripper marks.

7.3 IDENTIFY LOCATION OF SAMPLES

Show on Data Sheet 1 of this enclosure, location along wire length where each sample was taken.
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7.4 TENSILE TEST

a. Determine YIELD STRENGTH, ULTIMATE TENSILE STRENGTH, and PERCENT
ELONGATION AT ULTIMATE TENSILE STRENGTH.

b. Record this data on the Data Sheet 2 of this enclosure.

c. Produce stress strain curves for each test section.

ACCEPTANCE CRITERIA - TENDON RANDOM WIRE PHYSICAL TESTING

1. No failure below minimum guaranteed ultimate stress of 240,000 psi.

2. Elongation at failure is not less than 4%.

3. Wire shows no evidence of damage or active corrosion.

4. If there is rejectable corrosion on the wire, or the wire fails the tensile test, the Cogqnizant
Mechanical/Structural Engineer must evaluate. Each case shall be treated as an abnormal degradation of
the containment structure and reported to the NRC.
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Tendon Wire Inspection Data

Page 4 of 5

INSPECTION PERIOD

Tendon Identification:

0

25'

50'

75'

100'

125'

150'

175'

180'

185'

25'

50'

75'

100'

125'

150'

175'

180'

185'

190'

Wire Sample Diameters
At Breaking

At 1/4-Points PointsSample for Tensile Test(2)

Sample 1: ft to ft

Sample 2: ft to ft

Sample 3: ft to ft

NOTE

1. Corrosion or any signs of deterioration shall be indicated full length
as shown on the above chart.

2. Sample shall include areas representative of significant corrosion
or pitting if they exist on removed tendon wire.

3. Diameter at Breaking Point is to be interpolated from 1/4-point
diameters on either side of breaking points.

Laboratory Technician prepared by:

Laboratory Supervisor Verified by:

Cognizant Mech/Struct Engineer Approved by:

Date

Date

Date
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Data Sheet 2
Tendon Wire Test Results

INSPECTION PERIOD

TENDON WIRE (1)
SAMPLE NO.

DOME

LOCATION (2)

FROM END OF
WIRE

YIELD (3)
STRESS (ksi)

ULTIMATE
STRESS (ksi)

PERCENT (4)
ELONGATION

COMMENTS
(IDENTIFY MOST

CORRODED SECTION)

1.

2.

3.

VERTICAL

1.

2.

3.

HOOP

1.

2.

3.

NOTES:

> 41) See Section
of (2) End starts frc

- this enclosur
2•• 3) Yield stress i

;ý(4) At Ultimate T

C•o

41 0

0. n

-ý C
r'3

Date

Date

Date

Laboratory Technician
Prepared By:

Laboratory Supervisor
Verified By:

Cognizant Mech/Struct Engineer
Approved By:

7 of this enclosure.
)m end of zero length as indicated on Data Sheet 1 of
e.

s defined per ASTM A421.
ensile Strength.
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GREASE CAN REMOVAL/REPLACEMENT/REGREASING

DELETED

Refer to 1410-Y-83 (Reference 2.15)
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ANCHORAGE AND CONCRETE INSPECTIONS

A. NORMAL ANCHORAGE AND CONCRETE INSPECTIONS

1. PURPOSE

Visual inspection/documentation for free water and of physical condition of anchorage assembly
components, i.e., buttonheads, washers, bearing plates.

2. LIMITS AND PRECAUTIONS

WARNING

Each tendon wire is tensioned to nearly 8000 lb. DO NOT strike
tendon end assembly with any metal object while tendon is
tensioned. Avoid getting in a direct line with the tendon end while
it is tensioned.

3. PROCEDURE

3.1 PRIOR TO LIFT-OFF TEST

3.1.1

3.1.2

3.1.3

Examine interior of end cap and anchorage components for the presence of
free water. Document any free water found in the Comments area on Data
Sheet 4. Collect a sample of the water if present in sufficient quantity to allow
this and label container to identify for later laboratory test to determine pH.

Observe each tendon anchorage for buttonheads which are missing or which
protrude. Document on Data Sheets 1, 2, 3, and 4 of this enclosure.

Check anchorheads for any sign of cracking or serious degradation. Cracks,
resulting in failure of anchorheads, have occurred at other plants. Before
applying hydraulic ram the condition of each tendon anchorhead should be
inspected to avoid potential personnel hazard. Notify Cognizant
Mechanical/Structural Engineer immediately if degradation is noted. Be
advised that this has been a problem at other plants in the past.

3.2 WHILE DETENSIONED, IF APPLICABLE

Inspect for buttonheads which protrude much farther than adjoining one. Make note of
these on Data Sheet 4 of this enclosure to facilitate location (for reinspection after
retensioning).
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3.3 AFTER LIFT-OFF TEST AND, IF APPLICABLE, AFTER RETENSIONING

3.3.1 Inspect for buttonheads which are missing or which protrude. Document on the Data
Sheet 1, 2, 3, and 4 of this enclosure.

3.3.2 Perform VT-1 inspection of buttonheads. Document active corrosion and damage.

3.3.3 Document buttonhead inspection results on Data Sheets 1, 2, 3, and 4 of this enclosure.

3.3.4 Perform VT-1 inspection of anchorage washer/shims/bearing plates. Document cracks
and corrosion on Data Sheets 1, 2, and 3 of this enclosure

3.3.5 Perform VT-1 C of concrete for a distance of 2 feet extending outward from the bearing
plate, for cracking or voids and for gaps between bearing plate and concrete. Use an
optical comparator or feeler gages.

3.3.6 Document findings on Data Sheets 5, 6, or 7 of this enclosure. Use grid paper and Data
Sheet 9, of this enclosure as necessary to identify significant crack patterns and widths.

3.3.7 Immediately after inspection of the buttonheads, butter the end of the anchorhead with
clean bulk filler grease completely coating all buttonheads to provide temporary corrosion
protection until the tendon is bulk filled.

4. ACCEPTANCE CRITERIA

4.1 No evidence of cracking in anchor heads, shims, washers, or bearing plates (IWL 3221.3).

4.2 No anchorage assembly shims, buttonheads or washers with active corrosion.

4.3 Anchorage assembly shims, buttonheads or washers with evidence of active corrosion
are subject to rejection and shall be further evaluated by the Cognizant
Mechanical/Structural Engineer.
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4.4 No bearing plates with active corrosion.

4.5 Bearing plates with evidence of active corrosion are subject to rejection and should be
further evaluated by the Cognizant Mechanical/Structural Engineer.

4.6 Cracks in surrounding concrete face greater than 0.010 inch wide shall receive
engineering evaluation.

4.7 Cracks in surrounding concrete face greater than/equal to 0.050 inch wide shall be
repaired after appropriate engineering evaluation. Repair per TMI-1 approved repair
procedure.

4.8 Cracks larger than 0.020 shall be monitored in future Tendon Surveillances until repaired.

4.9 IF any missing, broken and/or damaged wires are detected, check inspection reports from
previous inspections to determine if damage was noted previously. Record findings on
Data Sheets 1, 2, and 3 under "comments" section and on Data Sheet 4 of this enclosure.

4.10 Ensure Data Sheets 1 through 10 of this enclosure are filled out and signed.

B. CONCRETE CRACKS AT 9 SELECTED DOME TENDON ANCHORAGE AREAS IDENTIFIED ON DATA
SHEET 8 of this enclosure (Periods 4, 5 6, and 7)

1. PURPOSE

Inspection for concrete crack growth at Ring Girder anchorage areas. Required per Tech. Spec.
4.4.1.2.5 and also per report to NRC for 15 year Tendon Surveillance.
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2. PROCEDURE

2.1 Perform VT-1C of concrete around dome tendon anchorage areas for crack growth for a
distance of 2 feet extending outward from the bearing plate during 10 (Period 4), 15
(Period 5), 20 (Period 6), 25 (Period 7), and 30 (Period 8) year inspections by monitoring
cracks greater than 0.005 inch in width.

2.2 Measure width, depth (if depth can be measured with simple existing plant instrument, i.e.

feeler gauges, wires) and length of selected cracks by charting, as necessary.

2.3 Use Data Sheets 8 and 9 of this enclosure to document inspection results.

NOTE

Results of crack measurements made during the 3 years after SIT are
filed under 1301-8.2, "Ring Girder Surveillance Program". (The
procedure has since been cancelled and the procedure number was
re-assigned to a different procedure).

3. ACCEPTANCE CRITERIA

3.1 Data Sheets 9 and 10 of this enclosure filled out and signed.

3.2 Submit completed Data Sheets 9 and 10 of this enclosure to Cognizant
Mechanical/Structural Engineer for evaluation. This inspection may be discontinued if the
concrete cracks show no sign of growth. If, however, these inspections indicate crack
growth, an investigation of the causes and safety impact shall be performed.

3.3 Cracks in surrounding concrete face greater than 0.010 inch wide shall receive
engineering evaluation.

3.4 Cracks in surrounding concrete face greater than/equal to 0.050 inch wide shall be
repaired after appropriate engineering evaluation. Repair per TMI-1 approved repair
procedure. (1440-Y-23).

C. VISUAL INSPECTION OF CONTAINMENT

1. PURPOSE

Visual inspection of 100% of all accessible surfaces of the exterior concrete surfaces of
containment, and examination of tendon end caps for grease leakage or end cap deformation
except for the 1-year follow-up exam of the SGRP opening.

The 1-year follow-up exam of the SGRP opening may be limited to visual inspection of 100% of
accessible surfaces of the exterior concrete of the SGRP Containment Opening Concrete Repair,
and examination of tendon end caps for grease leakage or end cap deformation during the
Augmented Inspection for the SGRP Containment Opening.
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NOTE

Accessible surfaces shall be interpreted as defined in ASME Section Xl,
Subsection IWL-1000.

2. PROCEDURE

NOTE

Areas that have suspect indications or require more sensitivity shall
receive a VT-1C inspection. All potentially unacceptable indications shall
have a sketch generated detailing the indication's size and location, for
trending or Engineering Evaluation purposes.

2.1 Perform VT-3C visual examination of the exterior concrete surface of the containment
including the foundation mat around the bottom vertical tendon anchorages noting results
of examination on DATA SHEET 10 of this enclosure.

2.2 The VT-3C examination shall detect, describe, and locate evidence of conditions defined
in ACI 201.1 R-92 and any of the following indications of possible abnormal degradation:
Large spall, severe scaling, grease leakage, other surface deterioration.

2.3 Visually inspect all tendon end caps for grease leakage or grease cap deformation.
Removal of grease caps is not necessary for this inspection.

2.3.1 If grease cap deformation is noted which is indicative of anchorage hardware
deterioration then the grease cap will be removed for further inspection.

NOTE

Areas considered inaccessible, shall be evaluated when conditions exist
in accessible areas that indicate the presence of, or result in degradation
of inaccessible areas.

3. ACEPTANCE CRITERIA

3.1 Concrete surface indications meeting the surface condition attributes listed in Section 5.1
of ACI 349.3R-96, are generally acceptable without further Engineering Evaluation.
Conditions non-compliant with Section 5.1 shall be submitted to Cognizant
Mechanical/Structural Engineer in order to ascertain if there is evidence of damage or
degradation sufficient to warrant further evaluation or repair.

3.2 Tendon end grease caps shall show no evidence of active grease leakage.

3.3 Tendon end grease caps shall show no evidence of grease cap deformation, which may
be indicative of anchorage hardware deterioration.
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Data Sheet I
Anchorage Assembly Surveillance Inspection

Dome Tendons

INSPECTION PERIOD___________

STRESSING WASHER
& NUT

INSP. BY VERIF. BY
DATE CONTR. COGNIZANT
INSP. COMMENTS FOREMAN QV INSP.TENDON END BUTTONHEADS SHIMS BEARING PLATE

NO. OF
MISSING,
BROKEN,
AND/OR

DAMAGED
WIRES

4
I.D. Location Corr.

1 2 3

2. _ ____

3. _ ____

4. _ ____

5. _ ____

6. _ ____

CORR.
5

SKETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED
6 7 8 9 10 11 12 13 14 15 16 17 18 19

LEGEND

ýCD
_GENERAL

YES
5 1- NO

(D0
C)

.ý CD

0

C.)

TENDON END-LOCATION

IDENTIFY TENDON END .SHOP OR FIELD) AND NW, NE, SW, SE
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Anchorage Assembly Surveillance Inspection

Vertical Tendons
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INSP. BY VERIF. BY
DATE CONTR. COGNIZANT
INSP. COMMENTS FOREMAN QVINSP.

INSPECTION PERIOD___________

STRESSING WASHER
& NUTTENDON END BUTTONHEADS SHIMS BEARING PLATE

NO. OF
MISSING,
BROKEN,
AND/OR

DAMAGED
WIRES

4
CORR. SKETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHEDI.D. Location Corr.

1 2 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1. - _____

2. _ ____

3. _ ____

4.

5.

6._

oýJiEND

23 4 N ERAL

SYES
.TF'pNO

K.) 0
C,,=

0)

TENDON END-LOCATION

IDENTIFY TENDON END @HOP OR FIELD) AND TOP (T) OR BOTTOM (B) OF TENDON
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Data Sheet 3
Anchorage Assembly Surveillance Inspection

Hoop Tendons

INSPECTION PERIOD

STRESSING WASHER
& NUT

INSP. BY VERIF. BY
DATE CONTR. COGNIZANT
INSP. COMMENTS FOREMAN QV INSP.TENDON END BUI-ONHEADS SHIMS BEARING PLATE

NO. OF
MISSING,
BROKEN,
AND/OR

DAMAGED
WIRES

4
I.D. Location Corr.
1 2 3

1. _____

2. _

3. _

CORR. SKETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED CORR. CRACKS SKETCHED
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

TENDON END-LOCATION

IDENTIFY TENDON END @SHOP OR FIELD) AND NUMBER OF BUTTRESS (1 TO 6) AT TENDON END

UGEND

':dGNERAL
00 0

.g YES
NO

co 0

~0
-..) 71
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Data Sheet 4
Tendon Buttonhead Inspection

RB Tendon Surveillance

COMMENT:

INSPECTED BY
CONTRACTOR FOREMAN
VERIIFIED BY
COGNIZANT QV INSPECTOR
COGNIZANT MECH/STRUCT ENGINEER
REVIEWED BY

Date

Date
Date

MIRSPECTION PERIOD

m 0

to-
(0

4C CD

.ý1 0

10

Tendon #
END: FIELD (1 piece washer)

SHOP (2 piece washer)
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Tendon Anchorage Area Concrete Crack Inspection

Dome Tendons

1301-9.1
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Insp. By
Contr.

Foreman

Inspection Period

Tendon
No.

1.

2.

3.

4.

5.

6.

Location Remarks about Crackina Pattern
Cracks with width >0.01" Date
Location(A) Width (IN.)(B) Insp.

Cognizant Mech/Struct Engineer
Reviewed By:

Verify. By
Cognizant
QV Insp.

NOTE: (A) Location:
9'a Identify Tendon End (Shop or Field) and NW, NE, SW, SE

3-
CD • (B) If concrete crack width > 0.01", provide sketch

00) 0-

ooo
-UN

Cl)

CD,

M 0•

0 =

Date:
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Data Sheet 6
Tendon Anchorage Area Concrete Crack Inspection

Vertical Tendons
Inspection Period

Tendon
No.

1.

2.

3.

4.

5.

6.

7.

Location Remarks about Crackina Pattern
Cracks with width >0.01 "
Location(A) Width (IN.)(B)

Date
lnsp,

Insp. By
Contr.

Foreman

Verify. By
Cognizant
QV Insp.

MIM TE: (A) Location:
0 Z5=r 2L Identify Tend

CD T or B - Top
03 0 (B) If concret.

CD
CD

o-r

M0
0 :3

Ion End (Shop or Field) and
or Bottom of Vertical Tendon
e crack width > 0.01", provide sketch

Cognizant Mech/Struct Engineer
Reviewed By: Date:
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Data Sheet 7
Tendon Anchorage Area Concrete Crack Inspection

Hoop Tendons
Inspection Period

Tendon No.

1.

2.

3.

4.

5.

6.

7.

8.

9.

> 0.

=C, CD

$]MTE: (A) Loc
:ý 7 Identif
I CD lto6-

CD M (B) If c
•. .

-4 0

'0

Location Remarks about Cracking Pattern
Cracks with width >0.01"

Location(A) Width (IN.)(B)
Date
Insp.

Insp. By
Contr. Foreman

Verify. By
Cognizant QV Insp.

cation:
•j Tendon End (Shop or Field) and
-Number of Buttress At End of Tendon
oncrete crack width > 0.01 ", provide sketch

Cognizant Mech/Struct Engineer
Reviewed By:_ Date:
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Data Sheet 8
Concrete Crack Growth Inspection

Dome Tendons
Inspection Period

Tendon
No. Location Remarks about Cracking Pattern

1. D-103 NE END

2. D-118 SW END

3. D-203 NE END

4. D-218 SE END

5. D-225 NW END

6. D-249 SE END

7. D-313 SE END

8. D-329 SW END

9. D-334 NW END

10.

11.

12.

NOTE: (A) Location:

Identify Tendon End (Shop or Field) and Cognizz
=" q- NW, NE, SW, Se Reviewi

(B) If concrete crack width > 0.01", provide sketch

CD~

S0
o C"U,

Cracks with width >0.01"
Location(A) Width (IN.)(B)

Date
Insp.

Insp. By
Contr.

Foreman

Verify. By
Cognizant
QV Insp.

ant Mech/Struct Engineer
ed By: Date:
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ENCLOSURE 6 Page 14 of 16
DATA SHEET 9

Crack Growth Inspections

Choose the sketch which is most appropriate and plot the
observed cracks.

INSPECTED BY CONTRACTOR DATE

VERIFIED BY COGNIZANT QV INSPECTOR DATE

0 REVIEWED BY COGNIZANT MECH/STRUCT ENGINEER DATE

.C D

o 00

(.DO

OD 0
"0 =K 77
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ENCLOSURE 6
Data Sheet 10

General Containment Inspection Results

1301-9.1
Revision 21
Page 15 of 16

Mat Foundation in Tendon Gallery

Tendon Grease Caps

Buttress 1 to 2

Buttress 2 to 3

Buttress 3 to 4

Cognizant Mech/Struct Engineer
Reviewed By: Date:

Performed By: Date:

78 Topical Report 204 Revion 0
Attachment 8.7 Page 450 of 523



ENCLOSURE 6
Data Sheet 10

General Containment Inspection Results

1301-9.1
Revision 21
Page 16 of 16

Buttress 4 to 5

Buttress 5 to 6

Buttress 6 to 1

Dome Area

Cognizant Mech/Struct Engineer
Reviewed By: Date:

Performed By: Date:
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE 7 Page 1 of 3
Additional Inspection Commitments Due to Abnormalities

Previously Documented in 1301-9.1

Inspection Abnormality
Period Noted Commitment Comments

1
5/21/75 NONE NONE NONE
-7/02/75

2 Tendon H-51-13 had Inspect H-51-13 buttonheads
8/17/77 - numerous cracked in period 3 to determine if NONE
11/11/77 buttonheads. cracking continues.

3 V31 Lift off 3 Do lift off on V30 and V32 LER 81-010 sub -
4/17/80 - kips low and in period 4. Reinspect to document incom-
8/6/80 adjacent tendons V1 38 in period 4 to plete inspect, during

not lifted off. better document the 1980 surveillance.
V138 Category corrosion and evaluate. H-51-13 inspection
4 Corrosion showed no continued

cracking.
4 Lift off of V30 & V32 was

5/85 - NONE NONE performed with acceptable
6/85 results. The corrosion on

V138 was evaluated & found
acceptable.

5 Some cracks During period 6 repeat
10/89 - appeared to have the concrete cracks
1/90 grown slightly inspection as required in NONE

from previous. Enclosure 6.
6 All SDR's accept condition(s)

9/94 - 11/94 As captured in SDR's 1 None found with no further action
and 9/95 through 6 required

7* Grout overlay repairs not Consider performing repairs 30 Year Exam

completely sound (T.R.
136, Sec. 4.3)

SE quad above ring girder Reexamine rebar and/or 30 Year Exam
- Grout cover coming off & consider grout repair
Underlying rebar exposed
(T. R. 136, Sec. 4.2)

7* Construction joint above reexamine crack & ensure 30 Year Exam

ring girder between stable
D32ONE & D321NE -
Crack @ .018" wide (T.R.
136, Sec. 4.5)

* Reference Topical Report (T.R.) No. 136, Tendon Surveillance 2 5 th Year (Period 7) for details surrounding the
abnormalities noted and commitments made to the regulator in that Topical Report for Period 7.
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE7 Page 2 of 3

Inspection Abnormality
Period Noted Commitment Comments

7* (Cont'd) Crack @ H46-37 @ .013" reexamine crack & ensure 30 Year Exam

wide w/in 2' of base plate stable
edge (T.R. 136, Sec. 4.7)

Some grease samples Ensure grease samples w/ <.5 30 Year Exam
exhibit Reserve Alkalinity retested per Unmodified Version
No. < .5 ASTM D974 Sec. 9 for acid

number

V1 64 field end w/ nitrates @ Reexam of 2 nd sample found 30 Year Exam
10.3 ppm (T.R. 136, Sec. SAT. Resample V164 field end
4.8) to ensure nitrates stable.

V86 - assurance of resample grease @ field end 30 Year Exam
complete Tendon void V86 & top off with grease.
grease fill not satisfied (T. R.
136, Sec. - 4.9)

Some areas found spalled Reexam spalled areas - ensure 30 Year Exam
during IWL exam (T.R. 136, stable and/or grout repair
Sec. 4.4)

Cracks found over FHB Perform VT-1C exam & ensure 30 Year Exam
Roof between buttresses 3 stable w/ no active degradation
& 4 (T.R. 136, Sec. 4.1) Mechanism

8** Repairs required for grout, VT-1/VT-1C exams of all repairs 35 Year Exam

2004 concrete cracks, exposed listed in TR-183, Section 5.1
reinforcing steel, vertical
tendon upper end bearing
plate corrosion as listed in
TR-183, Section 5.1

Overall concrete surface Re-examine VT-1/VT-1 C of all 35 Year Exam
degraded conditions as listed areas previously identified for
in TR-183, Section 4.1, 4.2 detailed examination, but not

repaired.

D-342 tendon exams limited Do full set of tests and 35 Year Exam
by location over Main steam examinations, during 2009
Safety Valve Discharge Refueling Outage, for D-342
piping

Reference Topical Report (T.R.) No. 136, Tendon Surveillance 2 5 1h Year (Period 7) for details surrounding the

abnormalities noted and commitments made to the regulator in that Topical Report for Period 7.

Reference Topical Report (T.R.) No. 183, Tendon Surveillance 3 0 th Year (Period 8) for details surrounding the
abnormalities noted and commitments made to the regulator in that report.
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE7 Page 3 of 3

Inspection Abnormality Noted Commitment Comments
Period

9*** Containment Opening The surface of new concrete 1 Year SGRP Follow-up ExamRepair placed in the steam generator
opening will be VT-1C

examined at the new concrete
perimeter and corners for
evidence of shrinkage cracks /
separation.

9*** Containment Opening The tendon gallery will be 1 Year SGRP Follow-up ExamRepair examined for evidence of CPM
leakage and the effects of

ground water seepage.

9*** Incomplete pump through Verify CPM level and add as 1 Year SGRP Follow-up Exam

of CPM in V157 necessary to V1 57

9*** Grout overlay of SE quad Perform VT-1C exam & ensure 4 0 th Year Exam

above ring girder, no stable w/ no active degradation
deterioration noted Mechanism

9*** CPM leakage in Tendon Perform VT-1C exam of The 4 0th Year Exam

Gallery Ceiling Area tendon gallery ceiling area
including base mat concrete,
tendon bearing plates and
tendon end caps for evidence
of CPM leakage, effects ground
water seepage on concrete and
steel items, deterioration of
previously documented
exposed reinforcing and, other
damage / deterioration.

9*** CPM seepage through Perform VT-1 C exam of the 4 0 th Year Exam

vertical cracks on lower lower wall above the base mat

wall above base mat. to determine whether or not
corrosion protection medium
seepage through the vertical
cracks is increasing as
evidenced by CPM
accumulation on the top of the
base mat.

9*** Light, inactive rust noted on Perform VT-1 exam of V84 40th Year Exam
V184 bearing plate lower end bearing plate

including all surface area
visible without de-tensioning of
the tendon and removal of
shims.

***Reference Topical Report (T.R.) No. 203, Tendon Surveillance 3 5th Year (Period 9) for details surrounding the
abnormalities noted and commitments made to the regulator in that report.
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE 8
Safe Access Guidelines for Tendon Work

During Power Operations

Page 1 of 1

2
HU
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NO 49ANIJOOH

(1)
Dome
Insp.
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NOTE (1) Additional review with Industrial Safety in 2009 expanded the acceptable work
zone at power to include these buttress 6 areas.
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE 9
Master List of SGRP Affected Tendons

and Surveillance Scope

Table 1
List and Description of SGRP Affected

Tendons and Corresponding Inspection Periods

Page 1 of 4

HOOP TENDONS
Inspection Period Comments

Tendon SGRP Impact 1 Year 10 11 12 13

46-42 Retensioned
46-41 Retensioned X
46-40 Retensioned
46-39 Replaced x
46-38 Replaced
46-37 Replaced
46-36 Replaced
46-35 Replaced
46-34 Replaced
46-33 Replaced
46-32 Replaced
46-31 Replaced
46-30 Replaced
46-29 Retensioned
46-28 Retensioned
51-42 Retensioned
51-41 Retensioned
51-40 Retensioned
51-39 Replaced
51-38 Replaced
51-37 Replaced
51-36 Replaced
51-35 Replaced
51-34 Replaced
51-33 Replaced
51-32 Replaced
51-31 Replaced
51-30 Replaced
51-29 Replaced
51-28 Replaced

Total 2X =Lift-off
_ X = Lift-off & Wire Test
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Number

TMI - Unit 1
ISurveillance Procedure 1 Jul -U.1

Title Revision No.

RB Structural Integrity Tendon Surveillance 21

ENCLOSURE 9
Master List of SGRP Affected Tendons

and Surveillance Scope

Table 1 (Cont'd)
List and Description of SGRP Affected

Tendons and Corresponding Inspection Periods

Page 2 of 4

Vertical Tendons
Inspection Period Comments

Tendon SGRP Impact 1 Year 10 11 12 13
V113 Retensioned
V114 Retensioned
V115 Retensioned
V116 Retensioned
V117 Retensioned
V118 Retensioned X
V119 Retensioned
V120 Retensioned
V121 Retensioned
V122 Retensioned
V123 Retensioned
V124 Retensioned
V125 Retensioned
V126 Retensioned
V127 Retensioned
V128 Retensioned
V129 Retensioned
V130 Retensioned
V131 Replaced
V132 Replaced
V133 Replaced
V134 Replaced X
V135 Replaced
V136 Replaced
V137 Replaced
V138 Replaced
Vt 39 Replaced
V140 Replaced
V141 Retensioned
V142 Retensioned
V143 Retensioned
V144 Retensioned
V145 Retensioned
V146 Retensioned
V147 Retensioned
V148 Retensioned
V149 Retensioned
V150 Retensioned
V151 Retensioned
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Number

TMI - Unit 1
Surveillance Procedure 1301-9.1

RB Structural Integrity Tendon Surveillance

ENCLOSURE 9
Master List of SGRP Affected Tendons

and Surveillance Scope

Table 1 (Cont'd)
List and Description of SGRP Affected

Tendons and Corresponding Inspection Periods

Page 3 of 4

Vertical Tendons

Tendon SGRP Impact Inspection Period CommentsI Year 10 11 12 13
V152 Retensioned
V153 Retensioned
V154 Retensioned
V155 Retensioned
V156 Retensioned
V157 Retensioned L f - f

Total 2X _ =Lift-off
X Lift-off & Wire Test
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ER-AA-335-01 8
,xo , Revision 5

Page 1 of 32
Nuclear Level 2 - Reference Use

DETAILED, GENERAL, VT-1, VT-IC. VT-3 AND VT-3C VISUAL EXAMINATION
OF ASME CLASS MC AND CC CONTAINMENT SURFACES AND

COMPONENTS

1. PURPOSE

1.1. This procedure provides the requirements and examiner responsibilities for
performing Inservice Inspection (ISI) or Repair Replacement Detailed, General, VT-
1, VT-1C, VT-3 and VT-3C Visual Examination on containment surfaces and
components, in accordance with Subsections IWE (Class MC) and IWL (Class CC)
of the American Society of Mechanical Engineers, Boiler and Pressure Vessel Code
(ASME B&PV Code) Section XI, 1992 Edition, 1992 Addenda through 2001 Edition,
2003 Addenda including December 2003 Erratum as modified by Title 10, Code of
Federal Regulations (10CFR) 50.55a Paragraphs (b)(2)(viii) and (b)(2)(ix).

1.2. This procedure is also applicable for Stations having authorized or granted Code
Relief Requests for the use of portions of this procedure, as applicable.

1.3. The definitions of discontinuities in concrete, coating failures, and post tensioning
systems (tendons) indications are provided in Attachments 1, 2, and 3.

2. MATERIALS AND SPECIAL EQUIPMENT

- A near distance vision test chart (Test Card or Illumination Card) in
accordance with Table IWA-2210-1, if applicable;

- Calibrated Illumination Light Meter with measurement display capability in
foot-candles or lux, if applicable;

- 1 foot-candle = 10.76391 lux.

- 1 lux = 0.09290304 foot-candle.

- Mirrors, Binoculars, Telescopes, Borescopes, Closed Circuit Televisions,
Cameras, etc., if applicable;

- Flashlight or droplights, if applicable.

2.1. Borescopes, mirrors, telescopes, closed circuit television, cameras or other devices
may be used for remote examination, provided such devices or systems have a
resolution capability at least equivalent to that attainable by direct visual
examination.

2.2. Magnifying glasses, mirrors, depth gages, crack comparators, surface replication
techniques and weld gages may be used to supplement direct examination.

2.3. Measuring and Test Equipment (M&TE) or visual aids used shall be recorded on the
Work Order (WO) and/or on the applicable Visual Examination NDE Report,
(Attachments 4, 5, or 6) or equivalent.
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ER-AA-335-018
Revision 5

Page 2 of 32

3. PRECAUTIONS. LIMITATIONS. AND PREREQUISITES

3.1. Precautions

3.1.1. Personnel performing examinations shall ENSURE that all Site Safety and
Radiological Protection Standards are observed.

3.2. Limitations

3.2.1. ENSURE that this procedure meets the appropriate code requirements for the scope
of examinations to be performed.

3.2.2. ENSURE that the requirements and criteria contained in authorized or granted site

specific Code Relief Requests are met.

3.3. Prerequisites

3.3.1. Personnel performing Examinations shall be a minimum Level I qualified and
certified in accordance with ER-AA-335-001 'Qualification and Certification of
Nondestructive Examination (NDE) Personnel' or in accordance with an approved
vendor qualification and certification procedure.

1. Certified Level I Personnel shall not independently EVALUATE or
INTERPRET the results of an examination. If any conditions exist as listed in
the Acceptance Standards/Criteria stated in Paragraphs 4.6. through 4.9, a
Certified Level II or III shall be contacted to conduct an evaluation or
interpretation of the examination results

2. Certified Level I Personnel shall be qualified to conduct the following:

A. PERFORM specific equipment set-ups;

B. PERFORM specific calibrations and examination;

C. RECORD data / results to specific written instructions;

D. IMPLEMENT written and verbal instructions under the guidance of a
certified Level II or Level Ill Examiner.

3. Personnel shall be certified to a Level II or Level III Examiner to perform
review/evaluation of recordable, reportable or unacceptable results from an
examination.

4. Additionally, an Engineer may perform Detailed or General Visual
Examinations.

A. A Responsible Engineer (RE) with a current Engineering Qualification
Card on ASME Class CC (IWL) may perform Detailed or General
Visual Examinations on IWL containment surfaces and post tensioning
systems (tendons).
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ER-AA-335-018
Revision 5

Page 3 of 32

B. A Responsible Individual (RI) with a current Engineering Qualification
Card on ASME Class MC (IWE) and Class CC (IWL) may perform
Detailed or General Visual Examinations on Class MC and metallic
liners of Class CC components.

3.3.2. Procedure Demonstration/Qualification

1. A written procedure and report of examination results is required.

2. For procedure demonstration, a near-distance vision test chart containing text
with lower case characters without an ascender or descender (e.g., a, c, e, o)
in accordance with ASME Section Xl, Table IWA-2210-1 is required.

3. Measurements of the near-distance test chart shall be made once before
initial use with an optical comparator (1OX or greater) or other suitable
instrument to verify that the height of a representative lower case character,
for the selected type size, meets the requirements of Table IWA-2210-1.

4. The remote examination procedure shall be demonstrated to resolve the
required test chart characters.

3.3.3. Detailed and General Visual Verification of Resolution and Illumination

Examinations shall be performed either directly or remotely with adequate resolution
and illumination. Personnel shall have visual acuity sufficient to detect evidence of
degradation, by line of sight from available viewing angles from floors, platforms,
walkways, ladders or other permanent vantage points, unless temporary access is
required by the inspection plan.

1. Detailed Visual Examinations (conducted by a Certified VT-1 or VT-1C
Examiner or Engineer, as applicable) shall be sufficient to determine the
magnitude and extent of any deterioration and distress of the
surface/component being examined and on suspect surfaces initially detected
by General Visual Examination or structural condition of areas affected by
repair/replacement activities.

2. General Visual Examinations (conducted by a Certified VT-3 or VT-3C
Examiner or Engineer, as applicable) shall be sufficient to assess the general
condition of the surface or component and to identify areas of deterioration
and distress on the surface or component being examined.

3.3.4. VT-1/1C and VT-3/3C Verification of Resolution and Illumination
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ER-AA-335-018
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Page 4 of 32

NOTE: As an alternative to the Light Meter Illumination Measurement as
described in Paragraph 3.3.4.1 and Sub-Paragraphs, a test chart (Test
Card or Illumination Card) in accordance with the requirements of IWA-
2210 shall be used to determine adequacy of resolution and illumination
on the component at the examination site. Ability to discern the lower-case
characters on the Test Card or Illumination Card at a maximum distance
of 2 feet (609.6 mm) for VT-1 or VT-1C and 4 feet (1219 mm) for VT-3 or
VT-3C is a measure of adequate resolution and lighting. This alternative is
provided in Engineering Change (EC) 0000365662-000 of 04/27/2007,
which documents the approval of the alternative examination technique
demonstration for the use of a character card as equivalent for
determining adequate lighting per IWA-2210 as required by ASME B&PV
Code Section Xl Paragraph IWA-2240, 1992 Edition 1992 Addenda
through 1995 Edition 1997 Addenda.

1 . When performing examinations to Section XI, 1992 Edition with 1992
Addenda through 1995 Edition 1997 Addenda, a test chart (Test Card) in
accordance with the requirements of IWA-2210 may be used to determine
adequacy of resolution on the component at the examination site.
Additionally, illumination shall be measured in foot-candles on the component
at the examination site with a calibrated instrument evidencing the minimum
illumination required. Ability to discern the lower-case characters on the Test
Card at the minimum illumination level is a measure of adequate resolution
and lighting.

A. When performing direct VT-1 or VT-1C examinations, a minimum
illumination of 50 foot-candles (fc) at a maximum distance of 2 feet
(609.6 mm) shall be maintained. Calibrated light meters shall be used
for verification of illumination levels.

B. When performing direct VT-3 or VT-3C examinations, a minimum
illumination of 50 foot-candles (fc) at a maximum distance of 4 feet
(1219 mm) shall be maintained. Calibrated light meters shall be used
for verification of illumination levels.

C. When performing examinations, a calibrated light meter in accordance
with the requirements of IWA-2210 shall be used to determine
adequacy of illumination on the component at the examination site.

D. The qualification shall be demonstrated using a near distance vision
test chart containing text with lower case characters without an
ascender or descender (e.g., a, c, e, o) with maximum lower case
height for VT-1/1C of 0.044 inches (1.1 mm) and for VT-3/3C of 0.105
inches (2.7 mm).

E. When performing remote VT-1/1C or VT-3/3C visual examinations
required by ASME Section XI, Subsection IWE and IWL, the
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illumination levels may be reduced and the distances may be extended
as specified in Paragraphs 3.3.4.1.A. and 3.3.4.1.B, provided that the
conditions or indications for which the visual examination is performed
can be detected at the chosen distance and illumination and that the
system is capable of distinguishing and differentiating between colors
applicable to the component.

F. If required by the applicable governing code edition and addenda, the
adequacy of the illumination levels from battery powered portable lights
shall be checked before and after each examination or series of
examinations, not to exceed 4 hr between checks.

2. When performing examinations to Section XI, 1998 Edition and later, a test
chart (Test Card or Illumination Card) in accordance with the requirements of
IWA-2210 shall be used to determine adequacy of resolution and illumination
on the component at the examination site. Ability to discern the lower-case
characters on the Test Card or Illumination Card is a measure of adequate
resolution and lighting.

A. When performing direct VT-1 or VT-1C examinations, a minimum
illumination of 50 foot-candles (fc) at a maximum distance of 2 feet
(609.6 mm) shall be maintained. Calibrated light meters or a near
distance resolution card (Test Card or Illumination Card) per paragraph
3.3.4.2.C. shall be used for verification of illumination levels.

B. When performing direct VT-3 or VT-3C examinations, a minimum
illumination of 50 foot-candles (fc) at a maximum distance of 4 feet
(1219 mm) shall be maintained. Calibrated light meters or a near
distance resolution card (Test Card or Illumination Card) per paragraph
3.3.4.2.C shall be used for verification of illumination levels.

C. When performing examinations, a test chart (Test Card or Illumination
Card) in accordance with the requirements of IWA-2210 shall be used
to determine adequacy of resolution and illumination on the component
at the examination site.

D. The qualification shall be demonstrated using a near distance vision
test chart containing text with lower case characters without an
ascender or descender (e.g., a, c, e, o) with maximum lower case
height for VT-1/1 C of 0.044 inches (1.1 mm) and for VT-3/3C of 0.105
inches (2.7 mm).

E. When performing remote VT-1/1C or VT-3/3C visual examinations
required by ASME Section XI, Subsection IWE and IWL, the
illumination levels may be reduced and the distances may be extended
as specified in Paragraphs 3.3.4.2.A and 3.3.4.2.B, provided that the
conditions or indications for which the visual examination is performed
can be detected at the chosen distance and illumination and that the
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system is capable of distinguishing and differentiating between colors
applicable to the component.

F. If required by the applicable governing code edition and addenda, the
adequacy of the illumination levels from battery powered portable lights
shall be checked before and after each examination or series of
examinations, not to exceed 4 hr between checks. In lieu of using a
light meter, these checks may be made by verifying that the
illumination is adequate (i.e., no discernable degradation in the visual
examination resolution of the procedure demonstration test chart
characters).

3.3.5, A Responsible Engineer (RE) shall be a knowledgeable and qualified individual
appointed by management. The RE shall be a Registered Professional Engineer
with knowledge of the design, construction codes and experience in evaluating
inservice conditions of structural concrete. The RE shall be responsible for:
- Development of plans and procedures for examination of ASME Class CC

(IWL) containment surfaces and post tensioning systems (tendons);
- Approval, instruction and training of concrete examination personnel;
- Evaluation of examination results;
- Preparation or review of repair/replacement plans and procedures;
- Review of procedures for pressure tests following repair/replacements;
- Submittal of reports to the Owner documenting results of examinations,

pressure tests and repairs.

3.3.6, A Responsible Individual (RI) shall be a knowledgeable and qualified individual
appointed by management. The RI shall be knowledgeable in the requirements for
design, inservice inspection and testing of Class MC (IWE) and metallic liners of
Class CC (IWL) components. The RI shall be responsible for:
- Development of plans and procedures for examination of ASME Class MC

(IWE) containment surfaces;
- Instruction, training and approval of visual examination personnel;
- Performance or direction of general and detailed visual examinations;
- Evaluation of examination results;
- Submittal of report to the Owner documenting results of examinations.

3.3.7. VERIFY that the owner defined/site specific acceptance criteria/standards for IWE
and IWL components have been established prior to the conduct of examination.

4. MAIN BODY

4.1. Surface Preparation

4.1.1. If necessary, REMOVE dirt, grease, or other foreign matter that would mask
indications or interfere with the examination.
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4.1.2, When a containment vessel or liner is painted or coated to protect surfaces from
corrosion, PERFORM preservice and inservice visual examinations without the
removal of the paint or coating.

4.1.3, When removal of paint or coating is required, REMOVE it in a manner that will not
reduce the base metal or weld thickness below the design thickness. Reapplied
paint and coating systems shall be compatible with the existing system.

4.2. Illumination

4.2.1, Use same technique to verify illumination as described in Paragraphs 3.3.3 and
3.3.4.

4.2.2, It is not necessary to measure illumination level on each examination surface when
the same portable light source or similar installed lighting equipment is demonstrated
and documented to provide the specified illumination at the maximum examination
distance. Battery powered portable lights may be used provided that they meet the
maximum distance and minimum illumination level.

4.3. Examination

4.3.1, PERFORM Visual Examination by direct or remote visual examination method or a
combination thereof.

4.3.2, USE mirrors or other optical aids to improve the angle of vision.

4.3.3, DETAILED VISUAL (DV) EXAMINATION

DV Examinations (conducted by a Certified VT-1 or VT-1 C Examiner or Engineer, as
applicable) are conducted to determine the magnitude and extent of any
deterioration and distress of the surface/component being examined and on suspect
surfaces initially detected by General Visual Examination or structural condition of
areas affected by repair/replacement activities.

4.3.4. GENERAL VISUAL (GV) EXAMINATION

1. In accordance with ASME Section XI, prior to 1998 Edition;

GV Examinations (performed by a Certified VT-3 or VT-3C Examiner) shall be
performed by, or under the direction of, a Registered Professional Engineer or
other individual (Certified VT-3 or VT-3C Examiner) knowledgeable in the
requirements for design, inservice inspection, and testing of Class MC and
metallic liners of Class CC components.

The examination shall be performed either directly or remotely, by an
examiner with visual acuity sufficient to detect evidence of degradation that
may affect either the containment structural integrity or leak tightness.

2. In accordance with ASME Section Xl, 1998 Edition and later;
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A. IWE GV Examinations (conducted by a Certified VT-3 Examiner or
Engineer, as applicable) are conducted to access the general condition
of containment surfaces.

B. IWL GV Examinations (conducted by a Certified VT-3 or VT-3C
Examiner or Engineer, as applicable) are conducted to access the
general structural condition of concrete containment surfaces and
identify areas of concrete deterioration and distress, such as described
in ACI 201.1 R-68 and ACI 349.3R.

4.3.5. VT-1, VISUAL EXAMINATION

VT-1 examinations are conducted to detect discontinuities and imperfections on the
surfaces of metallic surfaces, components, supports, and tendon anchorage
hardware including such conditions as cracks, wear, corrosion, or erosion and on
suspect areas initially detected by VT-3.

4.3.6. VT-3, VISUAL EXAMINATION

VT-3 examinations are conducted to determine the general mechanical and
structural condition of metallic surfaces, components, and their supports, by verifying
parameters such as clearances, settings, and physical displacements; and to detect
discontinuities and imperfections, such as loss of integrity at bolted or welded
connections, loose or missing parts, debris, corrosion, wear, or erosion.

4.3.7. VT-1C, VISUAL EXAMINATION

VT-1C examinations are conducted to determine concrete deterioration and distress
for suspect areas detected by VT-3C and to determine the condition of concrete
extending 2.0 feet beyond the edge of tendon anchorage hardware bearing plates.

4.3.8. VT-3C VISUAL EXAMINATION

VT-3C examinations are conducted to determine the general structural condition of
concrete surfaces of containments by identifying areas of concrete deterioration and
distress, such as defined in the American Concrete Institute Specifications ACI
201.1 R-68 and ACI 349.3 R.

1. RECORDABLE INDICATION: any visually observed abnormal conditions
that may potentially impact the integrity of the component design function.

2. SUSPECT AREA: an area with a relevant condition that has exceeded the
owner defined pre-established acceptance criteria/standards.

3. These conditions are identified as "Recordable Indication Type Codes" in
Attachments 4, 5, and 6.

4.4. Direct Examination
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4.4.1. CONDUCT a direct (near distance) Detailed or General Visual Examination when
personnel have visual acuity sufficient to detect evidence of degradation, by line of
sight from available viewing angles from floors, platforms, walkways, ladders or
other permanent vantage points, unless temporary access is required by the
inspection plan.

4.4.2. CONDUCT a direct (near distance) VT-1 or VT-1 C Visual Examination using a near
distance vision test chart (Test Card or Illumination Card) containing text with lower
case characters without an ascender or descender (e.g. a,c,e,o) with maximum
lower case height of 0.044 inches (1.1 mm) at a maximum distance of 2 feet (609.6
mm) and a minimum illumination of 50 fc.

4.4.3. CONDUCT a direct (near distance) VT-3 or VT-3C Visual Examination using a near
distance vision test chart (Test Card or Illumination Card) containing text with lower
case characters without an ascender or descender (e.g. a,c,e,o) with maximum
lower case height of 0.105 inches (2.7 mm) at a maximum distance of 4 feet (1219
mm) and a minimum illumination of 50 fc.

4.4.4. Verification of resolution and illumination shall be as qualified in Paragraphs 3.3.3 or
3.3.4.

4.5. Remote Examination

4.5.1. Detailed or General Visual remote examination may be substituted for direct as
described in Paragraph 3.3.3.

4.5.2. VT-1/1 C or VT-3/3C remote examinations may be substituted for direct examinations
as described in Paragraph 3.3.4 provided the remote technique being used has
been qualified by use of a Near-Distance Vision Chart (Test Card or Illumination
Card) for the maximum distance being viewed and that the system is capable of
distinguishing and differentiating between colors applicable to the component.

4.6. Examination of Class MC Components

4.6.1. Examination Boundary

1. In accordance with ASME Section XI, 1992 Edition with 1992 Addenda and
prior to 1998 Edition, the examination boundary for components shall
INCLUDE either the ACCESSIBLE INTERIOR and the EXTERIOR surface
areas including welds and base metal.

2. In accordance with ASME Section XI, 1998 Edition and later, the examination
boundary for components shall INCLUDE all ACCESSIBLE INTERIOR and
EXTERIOR surface areas including welds and base metal.

4.6.2. Standards for Examination Category E-A, Containment Surfaces in accordance with
ASME Section XI, prior to 1998 Edition;

1. Visual Examination - General
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In accordance with 1OCFR50.55a(b)(2)(ix)(E), at least once each Inspection
Period, PERFORM the General Visual Examination (performed by a Certified
VT-3 Examiner) by or under the direction of a Registered Professional
Engineer or other individual (Certified VT-3 Examiner) knowledgeable in the
requirements for design, inservice inspection and testing of Class MC and
metallic liners of Class CC components.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT conditions that may affect containment structural integrity or
leak-tightness (i.e., have exceeded Acceptance Standards) by
engineering evaluation, or REPAIR/REPLACE in accordance with
IWE-3122.

2. VT-3, Visual Examination on Coated Areas

EXAMINE the area to be inspected, when painted or coated, for evidence of
flaking, blistering, peeling, discoloration, and other signs of distress.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

3. VT-3, Visual Examination on Non-coated Areas

EXAMINE the area to be inspected for evidence of cracking, discoloration,
wear, pitting, excessive corrosion, arc strikes, gouges, surface discontinuities,
dents, and other signs of surface irregularities.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.
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4.6.3. Standards for Examination Category E-A, Containment Surfaces in accordance with

ASME Section Xl, 1998 Edition and later;

1 . Visual Examination of Accessible Surface Areas

PERFORM a General Visual Examination (conducted by a Certified VT-3
Examiner or Engineer, as applicable) to access the general condition of all
Coated and Noncoated Accessible Containment Surface Areas. These areas
shall include all accessible interior and exterior surfaces of Class MC
components, parts, and appurtenances, and metallic shell and penetration
liners of Class CC components.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT conditions that may affect containment surface integrity (i.e.,
have exceeded Acceptance Standards) by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

2. Visual Examination of Pressure-Retaining Bolted Connections

PERFORM a VT-3 Visual Examination (as modified by
1OCFR50.55a(b)(2)(ix)(G) and (H)) of Item E1. 11 (Pressure-Retaining Bolted
Connections, Coated and Noncoated), once each interval. Additionally,
PERFORM a VT-3 Visual Examination on containment bolted connections
that are disassembled during the scheduled performance of the examinations
of Item E1.11 or whenever containment bolted connections are disassembled
for any reason.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. For any flaws or degradation identified, PERFORM a VT-1 Visual
Examination (as modified by 10CFR50.55a(b)(2)(ix)(H)).

D. CORRECT conditions that cause bolted connections to violate either
containment leak-tight or structural integrity by repair/replacement in
accordance with IWE-3122.2.

E. CORRECT loose bolting by corrective measures to the extent
necessary to meet the acceptance standards identified in IWE-3122.2.

3. Visual Examination of Wetted Surfaces of Submerged Areas
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PERFORM a VT-3 Visual Examination (as modified by
10CFR50.55a(b)(2)(ix)(G)) of Item E1.12 (Wetted Surfaces of Submerged
Areas, Coated and Noncoated). These areas shall include all accessible
interior and exterior surfaces of Class MC components, parts, and
appurtenances, and metallic shell and penetration liners of Class CC
components.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

4. Visual Examination of BWR Vent System Accessible Surface Areas

PERFORM a VT-3 Visual Examination (as modified by
1 OCFR50.55a(b)(2)(ix)(G)) of Item E1.20 (BWR Vent System Accessible
Surface Areas, Coated and Noncoated). These areas shall include all
accessible interior and exterior surfaces of Class MC components, parts, and
appurtenances, and metallic shell and penetration liners of Class CC
components and flow channeling devices within containment vessels.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

5. Visual Examination of Moisture Barriers

PERFORM a General Visual Examination (conducted by a Certified VT-3
Examiner or Engineer, as applicable) to access the general condition of all
accessible Moisture Barriers, Coated and Noncoated. The examination shall
include moisture barrier materials intended to prevent intrusion of moisture
against inaccessible areas of the pressure retaining metal containment shell
or liner at concrete-to-metal interfaces and at metal-to-metal interfaces, which
are not seal-welded. Containment moisture barrier materials include caulking,
flashing, and other sealants used for this application.

Topical Report 204 Revion 0
Attachment 8.7 Page 470 of 523



ER-AA-335-018
Revision 5

Page 13 of 32

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. CORRECT conditions that may violate containment leak-tight integrity
(intrusion of moisture against inaccessible areas of the pressure
retaining surfaces of the metal containment shell or liner) by corrective
measures in accordance with IWE-3122.2.

4.6.4. Standards for Examination Category E-B, Pressure Retaining Welds in accordance

with ASME Section Xl, prior to 1998 Edition;

1 . VT-1 Visual Examinations on Coated Areas

EXAMINE the area to be inspected, when painted or coated, for evidence of
flaking, glistering, peeling, discoloration, and other signs of distress.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

2. VT-1, Visual Examination on Non-coated Areas

EXAMINE the area to be inspected for evidence of cracking, discoloration,
wear, pitting, excessive corrosion, arc strikes, gouges, surface discontinuities,
dents, and other signs of surface irregularities.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

4.6.5. Standards for Examination Category E-C, Containment Surfaces Requiring
Augmented Examination in accordance with ASME Section XI, prior to 1998 Edition;

1 . VT-1, Visual Examination on Coated Areas
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EXAMINE the area to be inspected, when painted or coated, for evidence of

flaking, blistering, peeling, discoloration, and other signs of distress.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM

supplemental examinations in accordance with IWE-3200.

2. VT-1, Visual Examination on Non-coated Areas

EXAMINE the area to be inspected for evidence of cracking, discoloration,
wear, pitting, excessive corrosion, arc strikes, gouges, surface discontinuities,
dents, and other signs of surface irregularities.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

4.6.6. Standards for Examination Category E-C, Containment Surfaces Requiring
Augmented Examination in accordance with ASME Section XI, 1998 Edition and
later;

1 . Visual Examination of Coated Visible Surfaces

PERFORM a VT-1 Visual Examination (as modified by
1OCFR50.55a(b)(2)(ix)(G)) of Item E4.1 1 (Coated Visible Surfaces) requiring
augmented examination as those identified in IWE-1240 for evidence of
flaking, blistering, peeling, discoloration and other signs of distress.
Additionally, PERFORM a VT-1 Visual Examination to assess the structural
condition of areas affected by repair/replacement activities.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.
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C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

2. Visual Examination of Noncoated Visible Surfaces

PERFORM a VT-1 Visual Examination (as modified by
1OCFR50.55a(b)(2)(ix)(G)) of Item E4.1 1 (Noncoated Visible Surfaces)
requiring augmented examination as those identified in IWE-1240 for
evidence of cracking, discoloration, wear, pitting, excessive corrosion,
gouges, surface discontinuities, dents and other signs of surface irregularities.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. ACCEPT suspect areas by engineering evaluation, or
REPAIR/REPLACE in accordance with IWE-3122.

D. When specified as a result of the engineering evaluation, PERFORM
supplemental examinations in accordance with IWE-3200.

4.6.7. Standards for Examination Category E-D, Seals, Gaskets, and Moisture Barriers in

accordance with ASME Section XI, prior to 1998 Edition;

1 . VT-3, Visual Examination of Seals and Gaskets

EXAMINE the seals and gaskets on airlocks, hatches and other devices for
wear, damage, erosion, tears, surface cracks, or other defects that may
violate the leak-tight integrity.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. CORRECT conditions that may violate containment leak-tight by repair
or replacement in accordance with IWE-3122.2 or IWE-3122.3 (1992
Edition and 1992 Addenda only).

2. VT-3, Moisture Barriers

EXAMINE the internal and external containment moisture barrier materials at
concrete-to-metal interfaces intended to prevent intrusion of moisture against
the pressure retaining metal containment shell or liner for wear, damage,
erosion, tears, surface cracks, or other defects that may violate the leak-tight
integrity. Topical Report 204 Revion 0
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A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. CORRECT conditions that may violate leak-tight by repair or
replacement IWE-3122.2 or IWE-3122.3 (1992 Edition and 1992
Addenda only).

4.6.8. Standards for Examination Category E-G, Pressure Retaining Bolting in accordance

with ASME Section Xl, prior to 1998 Edition;

1. VT-1, Visual Examination of Bolted Connections

EXAMINE the bolts, nuts, bushings, washers and threads in base material
and flange ligaments between threaded stud holes.

A. RECORD all indications in accordance with Attachment 4.

B. COMPARE the recorded indications to the owner defined pre-
established acceptance criteria/standards.

C. CORRECT conditions that cause bolted connections to violate either
containment leak-tight or structural integrity by replacement in
accordance with IWE-3122.2 (1998 Edition and later) or IWE-3122.3
(1992 Edition and 1992 Addenda).

4.7. Standards for Examination Category L-A. Class CC Components (Concrete)

4.7.1. Examination Boundary

1. The examination boundary for the concrete shells shall INCLUDE the
ACCESSIBLE surface areas.

4.7.2. Standards for Examination of Concrete in accordance with ASME Section Xl, prior to
1998 Edition;

1. Concrete surface areas, including coated areas, except those exempted by
IWL-1220(b), shall be VT-3C visual examined for evidence of conditions
indicative of damage or degradation, such as defined in ACI 201.1 R-68 in
accordance with IWL-2310(b).

2. Selected areas, such as those that indicate suspect conditions, shall receive
a VT-1C examination in accordance with IWL-2310(a).

3. Concrete extending 2'-0" from the bearing plate for tendons selected in
accordance with IWL-2520 and IWL-2521 shall receive a VT-1C examination.

4. The examination shall be performed by, or under the direction of, the
Responsible Engineer. Topical Report 204 Revion 0
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5. Visual examinations may be performed from floors, roofs, platforms,
walkways, ladders, ground surface, or other permanent vantage point, unless
temporary close-in access is required by the inspection plan.

6. RECORD all indications in accordance with Attachment 6.

7. The recorded indications are acceptable for continued operation without
further corrective actions if accepted by the RE.

8. ACCEPT the recorded indications, which have evidence of damage or
degradation sufficient to warrant further corrective actions as determined by
the RE, by engineering evaluation, or REPAIRIREPLACE in accordance with
IWL-321 0.

4.7.3. Standards for Examination of Concrete in accordance with ASME Section XI, 1998
Edition and later;

1. All Concrete surface areas, including coated areas, except those exempted
by IWL-1220(b), shall be General Visual examined (conducted by a Certified
VT-3C Examiner or Engineer, as applicable) to assess the general structural
condition of containments. PERFORM the General Visual examination in
sufficient detail to identify areas of concrete deterioration and distress, such
as described in ACI 201.1 R-68 and ACI 349.3R in accordance with IWL-
2310(a).

2. Selected areas, such as those that indicate suspect conditions, shall receive
a Detailed Visual examination (conducted by a Certified VT-1 C Examiner or
Engineer, as applicable). PERFORM the Detailed Visual examination to
determine the magnitude and extent of deterioration and distress in
accordance with IWL-2310(b).

3. RECORD all indications in accordance with Attachment 6.

4. The recorded indications are acceptable for continued operation without
further corrective actions if accepted by the RE.

5. ACCEPT the recorded indications, which have evidence of deterioration and
distress sufficient to warrant further corrective actions as determined by the
RE, by engineering evaluation, or REPAIR/REPLACE in accordance with
IWL-321 0.

4.8. Standards for Examination Category L-B Unbonded Post Tensioning Systems

(Tendons)

4.8.1. Examination Boundary

The examination boundary shall include containment tendon anchorage hardware
including bearing plates, anchor heads, shims, wedges and wire button-heads, as a
minimum.
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1. Concrete extending 2'-0" from the bearing plate for tendons selected in
accordance with IWL-2520 and IWL-2521 shall receive a Detailed Visual
examination (conducted by a Certified VT-1C Examiner or Engineer, as
applicable). PERFORM the Detailed Visual examination to determine the
condition (e.g., cracks, wear or corrosion) of tendon wires or strands and
anchorage hardware as described in IWL-2524.1.

4.8.2. Standards for Unbonded Post Tensioning System (Tendons) in accordance with
ASME Section XI, prior to 1998 Edition;

1 . PERFORM a VT-1 examination of tendon anchorage components for
evidence of free water, active corrosion, broken or protruding wires, missing
button-heads, misaligned or displaced shims, and cracks.

A. RECORD all indications in accordance with Attachment 5.

B. If free water is observed, then QUANTIFY amount of free water.

C. The recorded indications are acceptable for continued operation
without further corrective actions if accepted by the RE.

D. ACCEPT the recorded indications, which have evidence of damage or
degradation sufficient to warrant further corrective actions as
determined by the RE, by engineering evaluation, or
REPAIR/REPLACE in accordance with IWL-3210.

4.8.3. Standards for Unbonded Post Tensioning System (Tendons) in accordance with
ASME Section Xl, 1998 Edition and later;

1 . PERFORM a Detailed Visual examination (conducted by a Certified VT-1
Examiner or Engineer, as applicable) to determine the condition (e.g., cracks,
wear or corrosion) of tendon wires or strands and anchorage hardware as
described in IWL-2524.1.

A. RECORD all indications in accordance with Attachment 5.

B. If free water is observed, then QUANTIFY amount of free water.

C. The recorded indications are acceptable for continued operation
without further corrective actions if accepted by the RE.

D. ACCEPT the recorded indications, which have evidence of
deterioration and distress sufficient to warrant further corrective actions
as determined by the RE, by engineering evaluation, or
REPAIR/REPLACE in accordance with IWL-3210.

4.9. Examination of reinforced steel of IWL Concrete Containments
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4.9.1, Standards for reinforced steel of IWL Concrete Containments in accordance with
ASME Section XI, prior to 1998 Edition;

1. Exposed reinforcing steel identified during as found examination or that

exposed during concrete repair shall receive a VT-1 examination.

A. RECORD all indications in accordance with Attachment 6.

B. The recorded indications shall be evaluated by the RE to determine
necessary corrective actions.

4.9.2. Standards for reinforced steel of IWL Concrete Containments in accordance with
ASME Section XI, 1998 Edition and later;

1. Exposed reinforcing steel identified during as found examination or that
exposed during concrete repair shall receive a Detailed Visual
Examination(conducted by a Certified VT-1 Examiner or Engineer, as
applicable). PERFORM a Detailed Visual examination to determine the
condition of as found reinforcing steel or that exposed as a result of removal
of defective concrete as described in IWL-4220(c).

A. RECORD all indications in accordance with Attachment 6.

B. The recorded indications shall be evaluated by the RE to determine
necessary corrective actions.

4.10. Evaluation

4.10.1. NOTIFY the Station RE or RI for evaluation of recordable indications identified
during visual examinations of IWE and/or IWL components and for comparison to
previously recorded indications.

1. Any recorded indications, discontinuities and/or flaws, shall be documented
in an Issue Report (IR) and then follow the evaluation process specific to the
station.

4.11. Reporting

4.11.1. INCLUDE as a minimum in the Visual Examination NDE Report the following
information. USE the applicable Attachment 4, 5, 6 or equivalent, to document
examination results. Other equivalent generated forms may be used.
- Station;

- Unit;
- Examination Report number, if applicable;
- Examination Date;
- Examination procedure and revision;
- Examiner/Evaluator printed name, signature, NDE level and date;
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- Identification of component (e.g., EIN, EID, System, etc.);

- Type of examination (direct or remote);

- Illumination used;

- M&TE;

- Direct Visual aids used;

- Remote Visual equipment used;

- Examination results;
- RECORD location and size of the Recordable Indication (RI) as required, to

perform an accurate evaluation and use during subsequent evaluations.

ATTACH a sketch or drawing if required.

4.11.2. RECORD on the Visual Examination NDE Report, Attachment 4, 5, or 6 (or
equivalent), the Containment Visual Examination results associated with ASME
Section X1 repairs or replacements. These records shall become part of the final
Work Order (WO) documentation.

4.11.3. RECORD on Attachment 4, 5, or 6, or equivalent, the Containment Visual
Examination performed by the Examiner/Evaluator and FORWARD for a
Station/Admin Review and Authorized Nuclear Inservice Inspector (ANII) Review, as
applicable. TRANSFER to the Program Owner/Engineer for inclusion in the ASME
Section Xl Program and Work Order Package in accordance with the applicable
procedures.

1. All Visual Examination NDE Reports identifying a Recordable Indication (RI)-
or Reportable Indication (RI) and/or an Unacceptable Condition shall receive
an independent Level III, RE or RI Review for resolution, prior to closure of
the task and transferring to ANII for review.

2. An independent review by a Level Ill, RE or RI and ANII may not be
applicable at all stations. If any reviews are not applicable to the specific
station, the review/date areas shall be completed by placing N/R (Not
Required) on the available line, prior to closure of the task.

4.12. Final Conditions

4.12.1. LEAVE the surface of the part or component in a better than found condition.

5. RETURN TO NORMAL - None

6. REFERENCES

6.1. Commitments - None

6.2. American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code, Section XI, 1992 Edition, 1992 Addenda through 2001 Edition, 2003 Addenda
including December 2003 Erratum.
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6.3. ER-AA-330-002, Inservice Inspection of Welds and Components.

6.4. ER-AA-330-005, Visual Examination of Section XI Class CC Concrete Containment
Structures.

6.5. ER-AA-330-006, Inservice Inspection and Testing of The Pre-Stressed Concrete
Containment Post Tensioning Systems.

6.6. ER-AA-330-007, Visual Examination of Section XI Class MC Surfaces and Class CC
Liners.

6.7. ER-AA-330-009, ASME Section XI Repair / Replacement Program.

6.8. ER-AA-335-001, Qualification and Certification of Nondestructive Examination
(NDE) Personnel.

6.9. The American Concrete Institute Specification ACI 201.1 R-68, 1984 Edition.

6.10. The American Concrete Institute Specification ACI 349.3 R-96, 1996 Edition.

6.11. Title 10, Code of Federal Regulations (1OCFR) 50.55a Paragraphs (b)(2)(viii) and
(b)(2)(ix).

6.12. Engineering Change (EC) 0000365662-000.

7. ATTACHMENTS

7.1. Attachment 1, Definitions of Discontinuities in Concrete

7.2. Attachment 2, Definitions of Coating Failures

7.3. Attachment 3, Definitions of Post Tensioning System (Tendons) Indications

7.4. Attachment 4, ASME IWE (Class MC) Containment Visual Examination NDE Report

7.5. Attachment 5, ASME IWL (Class CC) Containment Tendon Anchorage Detailed
Visual or VT-1 Visual Examination NDE Report

7.6. Attachment 6, ASME IWE (Class CC) Containment Concrete VT-1 C or VT-3C Visual
Examination NDE Report
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ATTACHMENT I
Definitions of Discontinuities in Concrete

Page 1 of 6

A.1. CRACK - A complete or incomplete separation, of either concrete or masonry,
into two or more parts produced by breaking or fracturing.

A.1 .1. CHECKING - Development of shallow cracks, closely spaced by irregular
intervals on the surface of plaster, cement paste, mortar, or concrete.

A.1.2. CRAZE CRACKS - Fine random cracks or fissures in a surface of plaster,
cement paste, mortar, or concrete.

A.1.2.1. CRAZING - The development of craze cracks; the pattern of craze cracks
existing in a surface.

A.1.3. D-CRACKING - A series of cracks in concrete near and roughly parallel to joints,
edges, and structural cracks.

A.1.4. DIAGONAL CRACK - In a flexural member, an inclined crack caused by shear
stress, usually at about 45 deg to the axis; or a crack in a slab, not parallel to
either the lateral or longitudinal directions.

A.1 .5. HAIRLINE CRACKS - Cracks in an exposed concrete surface having widths so
small as to be barely perceptible.

A.1.6. PATTERN CRACKING - Fine openings on concrete surfaces in the form of a
pattern; resulting from a decrease in volume of the material near the surface, or
increase in volume of the material below the surface, or both.

A.1.7. PLASTIC CRACKING - Cracking that occurs in the surface of fresh concrete
soon after it is placed and while it is still plastic.

A.1.8. SHRINKAGE CRACKING - Cracking of a structure or member due to failure in
tension caused by external or internal restraints as reduction in moisture content
develops, or as carbonation occurs, or both.

A.1.9. TEMPERATURE CRACKING - Cracking due to tensile failure, caused by
temperature gradient in members subjected to external restraints or by
temperature differential in members subjected to internal restraints.

A.1.10. TRANSVERSE CRACKS - Cracks that develop at right angles to the long
direction of the member.
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ATTACHMENT 1
Definitions of Discontinuities in Concrete

Page 2 of 6

A.2. DETERIORATION - 1) Physical manifestation of failure of a material (e.g.,
cracking, delamination, flaking, pitting, scaling, spalling, straining) caused by
environmental or internal autogenous influences or hardened concrete as well as
other materials. 2) Decomposition of material during either testing or exposure to
service.

A.2.1. ABRASION DAMAGE - Wearing away of a surface by rubbing and friction.

A.2.2. BLISTERING - The irregular raising of a thin layer, frequently 25 to 300 mm in
diameter, at the surface of placed mortar or concrete during or soon after
completion of the finishing operation; blistering is usually attributed to early
closing of the surface and may be aggravated by cool temperatures. Blisters also
occur in pipe after spinning or in a finish plastic coat in plastering as it separates
and draws away from the base coat.

A.2.3. CAVITATION DAMAGE - Pitting of concrete caused by implosion, i.e., the
collapse of vapor bubbles in flowing water, which form in areas of low pressure
and collapse as they enter areas of higher pressure.

A.2.4. CHALKING - Formation of a loose powder resulting from the disintegration of the
surface of concrete or of applied coating, such as cement paint.

A.2.5. CORROSION - destruction of metal by chemical, electrochemical, or electrolytic
reaction with its environment.

A.2.6. CURLING - The distortion of an originally essentially linear or planar member into
a curved shape such as the warping of a slab due to creep or to differences in
temperature or moisture content in the zones adjacent to its opposite faces.

A.2.7. DEFLECTION - Movement of a point on a structure or structural element, usually
measured as a linear displacement transverse to a reference line or axis.

A.2.8. DEFORMATION - A change in dimension or shape.

A.2.9. DELAMINATION - A separation along a plane parallel to a surface as in the
separation of a coating from a substrate or the layers of a coating from each
other, or in the case of a concrete slab, a horizontal splitting, cracking or
separation of a slab in a plane roughly parallel to, an generally near, the upper
surface; found frequently in bridge decks and other types of elevated reinforced-
concrete slabs and may be caused by the corrosion or reinforcing steel; also
found in slabs on grade caused by development, during the finishing operation,
of a plane of weakness below the densified surface; or caused by freezing and
thawing, similar to spalling, scaling, or peeling except that delamination affects
large areas and can often be detected by tapping.
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ATTACHMENT 1
Definitions of Discontinuities in Concrete

Page 3 of 6

A.2.10. DISINTEGRATION - Reduction into small fragments and subsequently into

particles.

A.2.1 1. DISTORTION - See Deformation.

A.2.12. DUSTING - The development of a powdered material at the surface of hardened
concrete.

A.2.13. EFFLORESCENCE -A deposit of salts, usually white, formed on a surface, the
substance having emerged in solution from within either concrete or masonry
and subsequently been precipitated by evaporation.

A.2.14. EROSION - Progressive disintegration of a solid by the abrasive or cavitation
action of gases, fluids, or solids in motion.

A.2.15. EXFOLIATION - Disintegration occurring by peeling off in successive layers;
swelling up and opening into leaves or plates like a partly opened book.

A.2.16. EXUDATION - A liquid or viscous gel-like material discharged through a pore,
crack, or opening in the surface of concrete.

A.2.17. JOINT SPALL - A spall adjacent to a joint.

A.2.18. PITTING - Development of relatively small cavities in a surface; in concrete,
localized disintegration, such as a popout; in steel, localized corrosion evident as
minute cavities on the surface.

A.2.19. PEELING - A process in which thin flakes of mortar are broken away from a
concrete surface, such as by deterioration or by adherence of surface mortar to
forms as forms are removed.

A.2.20. POPOUT - The breaking away of small portions of a concrete surface due to
localized internal pressure, which leaves a shallow, typical conical, depression.

A.2.20.1. POPOUTS, SMALL - Popouts leaving holes up to 10 mm in diameter, or the
equivalent.

A.2.20.2. POPOUTS, MEDIUM - Popouts leaving holes between 10 and 50 mm in
diameter, or the equivalent.

A.2.20.3. POPOUTS, LARGE - Popouts leaving holes greater than 50 mm in diameter, or
the equivalent.
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ATTACHMENT 1
Definitions of Discontinuities in Concrete

Page 4 of 6

A.2.21. SCALING - Local flaking or peeling away of the near-surface portion of hardened
concrete or mortar; also of a layer from metal.

A.2.21.1. SCALING, LIGHT - Loss of surface mortar without exposure of coarse
aggregate.

A.2.21.2. SCALING, MEDIUM - Loss of surface mortar 5 to 10 mm in depth and exposure
of coarse aggregate.

A.2.21.3. SCALING, SEVERE - Loss of surface mortar 5 to 10 mm in depth with some loss
of mortar surrounding aggregate particles 10 to 20 mm in depth.

A.2.21.4. SCALING, VERY SEVERE - Loss of coarse aggregate particles as well as
mortar, generally to a depth greater than 20 mm.

A.2.22. SPALL - A fragment, usually in the shape of a flake, detached from a larger
mass by a blow, by the action of weather, by pressure, or by expansion within the
large mass.

A.2.22.1. SMALL SPALL - A roughly circular depression not greater than 20 mm in depth
or 50 mm in any dimension.

A.2.22.2. LARGE SPALL - May be roughly circular or oval or in some cases elongated,
more than 20 mm in depth and 150 mm in greatest dimension.

A.2.23. WARPING - A deviation of a slab or wall surface from its original shape, usually
caused by either temperature or moisture differentials or both within the slab or
wall.
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ATTACHMENT 1
Definitions of Discontinuities in Concrete

Page 5 of 6

A.3. Textural features and phenomena relative to their development.

A.3.1. AIR VOID - A space in cement paste, mortar or concrete filled with air; an
entrapped air void is characteristically 1 mm or more in size and irregular in
shape; an entrained air void is typically between 10 mm and 1 mm in diameter
and spherical or nearly so.

A.3.2. BLEEDING - The autogenous flow of mixing water within, or its emergence from,
newly placed concrete or mortar; caused by the settlement of the solid materials
within the mass; also called water gain.

A.3.3. BUGHOLES - Small regular or irregular cavities, usually not exceeding 25 mm in
diameter, is resulting from entrapment of air bubbles in the surface of formed
concrete during placement and consolidation.

A.3.4. COLD-JOINT LINES - Visible lines on the surfaces of formed concrete indicating
the presence of joints where one layer of concrete had hardened before
subsequent concrete was placed.

A.3.5. DISCOLORATION - departure of color from that which is normal or desired.

A.3.6. HONEYCOMB - Voids left in concrete due to failure of the mortar to effectively fill
the spaces among coarse aggregate particles.

A.3.7. INCRUSTATION - A crust or coating, generally hard, formed on the surface of
concrete or masonry construction or on aggregate particles.

A.3.8. JOINT - A physical separation in concrete, whether precast or cast-in-place,
including cracks if intentionally made to occur at specified locations; also the
region where structural members intersect such as a beam-column joint.

A.3.9. LAITANCE - A layer of weak and nondurable material containing cement and
fines from aggregates, brought by bleeding water to the top of overwet
concrete; the amount is generally increased by overworking or over-manipulating
concrete at the surface by improper finishing or by job traffic.

A.3.10. SAND POCKET - A zone in concrete or mortar containing fine aggregate with
little or no cement.

A.3.1 1. SAND STREAK - A streak of exposed fine aggregate in the surface of formed
concrete, caused by bleeding.

A.3.12. SEGREGATION - The differential concentration of the components of mixed
concrete, aggregate, or the like, results in non-uniform proportions in the mass.
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ATTACHMENT 1
Definitions of Discontinuities in Concrete

Page 6 of 6

A.3.13. STALACTITE - A downward-pointing deposit formed as an accretion of mineral
matter produced by evaporation of dripping water from the surface of concrete,
commonly shaped like an icicle.

A.3.14. STALAGMITE - An upward-pointing deposit formed as an accretion of mineral
matter produced by evaporation of dripping water, projecting from the surface of
concrete, commonly conical in shape.

A.3.15 STRATIFICATION - The separation of overwet or overvibrated concrete into
horizontal layers with increasingly lighter material toward the top; water, laitance,
mortar, and coarse aggregate tend to occupy successively lower positions in that
order; a layered structure in concrete resulting from placing of successive
batches that differ in appearance; occurrence in aggregate stockpiles of layers of
differing grading or composition; a layered structure in a rock foundation.

A.3.16 WATER VOID - Void along the underside of an aggregate particle or reinforcing
steel which formed during the bleeding period; initially filled with bleed water.
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ATTACHMENT 2
Definitions of Coating Failures

Page 1 of 1

B.1. DISCOLORATION - Change in color of the coating, fading. Cause could be age,
heat, dye or pigment bleeding or surface contamination (dye penetration, grease,
dirt, etc.)

B.2. CHIPPING - Small void in coating system caused by impact from foreign object.

B.3. CHALKING - A surface phenomenon that appear soft or powdery. The cause is
a breakdown in coating binder, which disintegrates, leaving the surface covered
with pigment.

B.4. CHECKING - Appears as small breaks in coating surfaces that are formed as
coating ages and becomes harder and more brittle. Checking, for the most part,
is a formulation related to reaction; were the resins and pigments do not properly
combine.

B.5. CRACKING (COATING) - Appears as non-linear line running through the
coating system. Cracking is caused by expansion or contraction throughout the
film layer and the film and substrate (primer or metal surface).

B.6. FLAKING/PEELING - Appears as flaking or heavy peels on the surface of the
metal. It is generally caused where the tensile strength of the coating is higher
than the adhesive strength or bond strength.

B.7. BLISTERING - Appears as large or small, round or hemispherical projections of
the coating from the surface and are either dry or liquid filled. The usual cause of
the condition is the penetration of moisture through an area of poor adhesion.

B.8. PINPOINT RUST - Appears as small specks of rust or corrosion. Cause may be
lower or the absence of zinc/binder ratio, where pinpoints of rust propagate.

B.9. UNDERCUTTING - Appears as a raised coated rust bloom. Undercutting is
actually rust forming under the coating and acting as a wedge to push the coating
of the metal surface.

B.10. MINOR RUST - A degree of in the form of iron oxide formation on steel, where
no apparent base metal is lost.

B.1 1. MEDIUM RUST - A degree of in the form of iron oxide formation on steel, where
less than 5% of the base metal is lost.

B. 12. MAJOR RUST - A degree of in the form of iron oxide formation on steel, where
more than 5% of the base metal is lost.
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ATTACHMENT 3
Definitions of Post Tensioning System (Tendons) Indications

Page 1 of 1

C.1. ACTIVE CORROSION -- Corrosion on a component or surface that exhibits
metal loss that has occurred since fabrication or construction, and / or exhibits
pitting visible to the naked eye. Active corrosion is usually a reddish / rust color.

C.2. BROKEN WIRE -- A wire within a tendon assembly that is broken and not
capable of accepting pre-stress load. Wires that are excessively protrude from
the anchorage components are suspected to be broken.

C.3. MISSING BUTTON HEAD -- The end of the deformed portion of a wire that
accepts the pre-stressed force is missing. The end of the wire may be visible
within the anchorage.

C.4. PROTRUDING OR UNSEATED WIRE -- A wire within a tendon assembly that
extends beyond a tendon anchorage after stressing and is not seated against the
anchorage.

C.5. EXCESSIVE SHIM GAPS -- Shims that have slipped out of position leaving gaps
in excess of construction tolerances between the halves.

C.6. UNEVEN SHIM STACK -- Shims that have shifted out of position creating a
condition where the pre stress load is not evenly distributed over the shim stack
assembly.

C.7, FREE WATER - Water seeping or dripping from tendon anchorage components
or within the grease can. Quantify all free water.
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ATTACHMENT 4
ASME IWE (Class MC) Containment Visual Examination NDE Report

Page 1 of 1
Station: Unit: Date: Report No:

System: Component WO No(s).:

Location: Building: Elev.: Col.: Row: Azimuth/Radius:
Exam Type: El DV i-GV E]VT-1 EVT-3 Type Of Exam: L]Direct ijRemote Mati. Type:
Design Drawing(s) Visual Aids:
Surface: El ID EL OD Surface / Components Coated: E] YES E] NO _

M&TE Used: El Test Card UTC or Serial No. Cal. Due Date:
Illumination Used Illumination Verified: Date: Time: -
Special / Specific Instructions: I
Component / Item Number and Description RESULTS Explanation / Notes

(e.g. EIN, EID, etc.) (As a minimum, Record Location and Size of
Recordable Indications as applicable)

NI RI TYPE 10

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Wear G. Blistering M. Missing Components S. Deviation From Design Drawing
B. Corrosion / Pitting H. Peeling N. Loose Components T. Missing Paint Or Coating
C. Mech. Damage I. Discoloration 0. Tears U. Bulges / Deformation
D. Erosion J. Pitting P. Coating Damaged V. Missing / Incomplete Welds
E. Cracks K. Nicks / Gouges Q. Leakage / Moisture W. Arc Strikes
F. Flaking L. Dents R. Dislodged Seal, Gasket, Z. Other (Provide Explanation)

or Moisture Barrier
Supplemental Information: L]Yes L]No Li Sketch LiPhoto LiVideo EL Other (Describe):

Results: Acceptable L]Yes []No

EXAM IN ER/EVALUATOR
(Print & Sign) LEVEL DATE
STATION/ADMIN REVIEW
(Print & Sign) DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable EL Yes Li No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RI REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) DATE:

Page _ of _

Topical Report 204 Revion 0
Attachment 8.7 Page 488 of 523



ER-AA-335-018
Revision 5

Page 31 of 32

ATTACHMENT 5
ASME IWL (Class CC) Containment Tendon Anchorage
Detailed Visual or VT-1 Visual Examination NDE Report

Page 1 of 1

Station: Unit: Date: Report No:

WO No(s).: Tendon Anchorage No.: Tendon End: El Shop LI Field

Location: Tunnel, Gallery, Buttress: Elevation: Bearing Plate I.D.:
Bearing Plate I.D. Anchor Head I.D. Bushing I.D.
Exam Type: E] DV I]VT-1 Type Of Exam: ElDirect D]Remote
El As Found Exam El As Left Exam Following Retensioning Of Tendons Which Have Been Detentioned
Design Drawing(s) Visual Aids:
M&TE Used: El Test Card UTC or Serial No. Cal. Due Date:
Illumination Used Illumination Verified: Date: Time:
Special / Specific Instructions:

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (Sketch Shall Be Attached Depicting Location O All

Missing, Protruding, Unseated Wires)

Results Legend:
NI - No Indications RI - Recordable Indication 10- Information Only

Recordable Indication Type Codes:
A. Missing Wires H. Cracks 0. Other (Explain)
B. Missing Button Heads I. Pitting
C. Protruding / Unseated Wires J. Nicks, Gouges, Mechanical Damage
D. Broken Wires K. Uneven Shim Stack
E. Active Corrosion L. Excessive Shim Gaps
F. Other Corrosion M. Gasket Seating Surface Damage
G. Evidence Of Free Water (Quantify) N. Surface Discontinuities, Deflections

Supplemental Information : D]Yes LINo LI Sketch EIPhoto l]Video E] Other (Describe):
Results: Acceptable L]Yes E]No

EXAM INER/EVALUATOR
(Print & Sign) LEVEL DATE
STATION/ADMIN REVIEW
(Print & Sign) DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable rI Yes LI No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective0 Action)

LEVEL III or RI REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) DATE:

Page __ of _
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-I C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: Unit: Date: Report No:

System: Component: WO No(s).:

Location: Building: Elev.: Col.: Row: Azimuth/Radius:

Exam Type: E] DV []GV EIVT-1C [DVT-3C Type Of Exam: E]Direct DIRemote Mati. Type:
Design Drawing(s) Visual Aids:
Surface: ID OD Surface / Components Coated: E] YES Ej NO
M&TE Used: El Test Card UTC or Serial No. Cal. Due Date:
Illumination Used Illumination Verified: Date: Time:
Special / Specific Instructions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture. K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : [-Yes L]No EL Sketch L]Photo E]Video Li Other (Describe):

Results: Acceptable D]Yes L]No

EXAM INER/EVALUATOR
(Print & Sign) LEVEL DATE
STATION/ADMIN REVIEW
(Print & Sign) DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable Li Yes Li No
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Action)

LEVEL III or RE REVIEW (as applicable) DATE:

ANII REVIEW (as applicable) DATE:

Page __ of __
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RB Tendon End Cap Installation N 7

1.0 PURPOSE

1.1 This procedure provides guidance for the installation and/or modification of the tendon end caps on
the TMI-I Reactor Building.

2.0 REFERENCES

2.1 1002, "Rules for the Protection of Employees Working on Electrical and Mechanical Apparatus"

2.2 1440-Y-3, "Scaffold ConstructionlInspection and Use of Extension Ladders"

2.3 CMR 93-035, "RB Tendon End Cap Modification"

2.4 1301-9.1, "Reactor Building Structural Integrity Tendon Surveillance"

2.5 141 0-Y-1 1, "Threaded Piping and Fitting Maintenance"

2.6 1407-15 "Control and Use of LlffinglPMgging Equipment"

3,0 PLANT STATUS

321 Operating or shutdown.

4.0 PREREQUISITES

* Obtain Shift Manager/Control Room Supervisor permission prior to commencing this maintenance
and request he specify any Tech, Spec. limitations or limitations due to plant operation applicable
during performance of this procedure.

* Initiate RWP if working in a radiologically controlled area.

* If lifting and handling equipment is to be used, ensure rigging and lifting devices have been
Inspected/approved for use in accordance with procedure 1407-15.

5,0 LIMITS AND PRE9AUTIQNS

5.1 Tendon end caps located in the vicinity of the Main Steam safety relief valve discharge stacks may
not be worked on while the plant Is at power.

5.2 Care should be exercised while working from scaffolds, platforms, ladders, high or restricted access
locations. Respect for the safety and well-being of other personnel in the area must be observed.

5.3 During grease replacement the grease could be hot and direct contact with the grease should be
avoided.

5.4 The grease could be under pressure, Remove plugs and nuts slowly to allow pressure, if any, to
vent off.

5.5 Spilled grease could create a slipping safety hazard and damage roof surfaces. During all
operations, it should be cleaned up and placed into waste containers.

2

/

(©T
]2
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5.6 Tendons located near hot MS or FW penetrations may contain hot, thin grease which makes end
cap work more difficult and possibly hazardous. It may be preferable to work on those during a plant
outage, if practical.

5.7 When conditional step(s) do not apply, the performer shall continue to the next numbered step.

6.0 DESCRIPTION AND LOCATION OF SYSTEMIASSEMBLY

6.1 The original RB tendon end cap design is as shown in Attachment 2.

6.2 The latest RB tendon end cap design is as in Attachment 3.

6.3 All tendon end caps are accessible from outside the Reactor Building. The end caps for the hoop
tendons are located on both sides of each of six buttresses evenly spaced around the Reactor
Building. The end caps for the dome tendons are located on the outside diameter of the dome. The
vertical tendon end caps are located in the lower tendon access gallery under the RB mat and under
the removable deck plates on top of the ring girder.

7.0 SPECIAL TOOLS, MATERIALS AND PERSONNEL QUALIFICATIONS

7.1 The supervisory personnel for administedng the progress of this work and directing manpower shall
be fit by skill, training and/or experience to implement this procedure.

7.2 The craft personnel responsible for the physical activities associated with this procedure shall be fit

by skill, training or experience to perform their duties.

7.3 Miscellaneous hand tools.

7.4 Greasing Equipment (only required If end cap is being removed).

7.4.1 Come-alongs and associated rigging. The end caps weigh approximately 200# when
filled with grease.

7.4.2 Drum belt heaters.

7.4.3 Hand pump for pumping hot grease from a 55 gallon drum.

7.4.4 Thermometer (calibrated) to measure replacement grease temperature 0-3000F).

7.4.5 Viscosity Oil Co. Visconorust 2090P-4 Casing Filler Grease.

7.5 Plastic bags, plastic sheeting, rags, buckets and drums for waste grease.

7.6 Solvent - for removing grease and cleaning equipment. (EPA 2000 or CRC Natural Degreaser
Aerosol is acceptable to TMI).

7.7 Goodyear pilobond adhesive with brush top can or approved equal gasket cement. Commercial
grade.

7.8 Spray galvanizing type paint made by LPS Research Laboratories, Inc. or approved EQUAL.
Commercial grade.

3
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C,

7,9 Modified 1 1116" socket sets with body approximately 3" long in order to clear end cap hold-down

studs on original type end cap hold-down configuration.

7.10 Cleaning rags.

7.11 Tendon End Cap fasteners, gaskets, and clamps.

7.11.1 Top (Shop End), Vertical End Cap Materials:

Flat Under-Can Gaskets, 1 per end cap, SS # 286-110-0500-1 (Inland
Ryerson Drawing No. 170WACS) - 112 Inch thick. closed cell neoprene,
17 1/2" O.D. (+1/16, -0) x 14 1(2" !.D. (+0, -1/16), Manufacturer- Rubatex
Corp. or equal.

Stud Gaskets, 4 per end cap, ,S* 929-031-3000-1. !8 Inch thick neoprene,
318" 0.0. x 5/8" l.D. Manufacturer;. J.D. Rahrback Company of Lancaster or
equal.

Belleville Spring Washers, 4 per end cap, SS# 000-454-4810-1.
5/0" standard, Manufacturer - Rolex Co. Hillside, NJ. or equal.

7.11.2 Bottom (Field End), Vertical End Cap Materials:-

O-Ring Gaskets, 1 per end cap 38# 459-048-7500-1o 5/8" cross-section,
17 1/4" I.D.. 60 - 80 durometer neoprene.

7.11.3 Hoop and Dome Tendon End Cap Materials:

Flat Under-Cap Gaskets, I per end cap, SS# 28e-110-0500-1 (Inland
Ryerson Drawing No. 170WAC5) - 1/2 inch thick, closed cell neoprene,
17 1/2" O.D. (+11/16, -0)x 14 1/2" I.D. (40, -11/), Manufacturer- Rubatex
Corp. or equal.

End Cap Pipe Plugs, 4 per end cap, 112" NPT Galvanized.

End Cap Pipe Plugs, I per end cap. 114" NPT Galvanized.

Hold-Down Clamps, 4 per end cap, (Ref. P.O. 0438005), Manufacturer -
Precision Surveillance or equal.

Hold-Down Bolts and Washers, 4 per end.cap. 1" - 8UNC x 2 1/2"
Galvanized.

POP-A-PLUG, P/N PSC-0750-S, SSN 000-478-0820-1

POP-A-PLUG Installation Tool

Teflon tape thread sealant

4
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8.0 PROCEDURE

General:

The RB tendon end caps will be re-installed in one of the following configurations depending upon which
tendon group they are In:

Preferred Configuration for Hoop and Dome (See Attachment 3) The cap is removed and the main
gasket Is replaced with the conventional Rubatex gasket, The original through-cap mounting bolting
is replaced with hold down clamps, and the through-cap holes plugged with Pop-A-Plugs. A 1/4"
vent plug is installed. The end cap is then filled with new filler grease.

0 Primarily used on the upper end of verical tendons (See Attachment 2). This alternative makes no
changes to the existing design. A Rubatex gasket and "thru-can" bolting are used.

Used on vertical tendon lower end caps. This makes no modifications to the existing design. An
O-ring Is installed in the end cap which is bolted directly into the bearing plate.

8.1 On Data Sheet 1, record the tendon identity and the end of the tendon which is having its end cap
installed.

8.2 Deleted

8.3 End cap removal and prep (For tendon inspection or for replacement of main gasket).

8.3.1 Vent off pressure by slowly removing the grease Inlet plug.

8.3.2 During the removal of the tendon end cap and until the reinstallation of the cap, keep track
of the amount of grease lost or scrapped and record this amount on Data Sheet I for the
tendon end cap being worked.

8.3.3 Remove the four end cap hold down nuts and washer, if they exist. Pull the tendon end
cap off and set it down in a secure location.

8.3.4 Remove the hold down studs from the anchorage if they exist. If a stud cannot be
removed from the anchorage, the entire ring may be removed although it Is preferable to
leave the ring in place.

8.3.5 Clean and discard the old grease from the end cap and from the anchorage head and
bearing plate as necessary to provide for proper placement of the new gasket or O-ring
and retaining plate.

8.3.6 Clean and dry the gasket seating surface of the tendon end cap and bearing plate using
approved solvent or other approved cleaner.

8.3.7 Note that this step is not applicable for vertical tendons. If not already Installed, in the OD
of the cap, approximately 6" from the flange and in line with the fill plug, drill and tap for a
1/4" NPT vent plug.

8.3.8 Using a 1V-8 UNC tap orthread chaser, clean up the four bolt holes in the base plate
around the end cap.

5
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8,3.9 If not already done, the four hold down stud holes are to be plugged for hoop and dome

tendons. This method of plugging is with Pop-a-plugs, however, 1/2" NPT plugs may be
substituted.

8.3.9.1 Prior to Installing a Pop-a-Plug, ensure that the hole In the can is free of
gouges or scoring that would affect Its ability to effect a seal

8.3.9.2 Install the Pop-a-Plug in accordance with the manufacturer's Instructions.
Use %o pipe sealant.

8.3.9.3 If unable to Install a Pop-a-Plug, tap the hole to accept a 1/2" NPT Galvanized
Pipe plug. Apply teflon tape and Install the plug.

8.4 Installation of replacement Rubatex Gasket configuration for hoop and dome tendons.

8.4.1 Bond the Rubatex gasket to the face of the flange using pliobond.

8.42 Align the tendon end cap over the anchorage against the bearing plate using care to avoid
damaging or misaligning the gasket which has been glued to the end cap flange.

8.4.3 Secure four tendon end cap hold down clamps with bolts and washers to the bearing plate
holes and hand tighten them.

8.4.4 Recheck that the gasket has not slipped or become crimped and that the tendon end cap
and hold down clamps are aligned properly.

8.4.5 Tighten each bolt, equalizing the load on each as much as possible, to evenly compress
the Rubatex main gasket by approximately 1/8". (No torquing Is required)

8.4.6 Heat grease to 1409F to 200DF using a calibrated thermometer to obtain temperature and
record on Data Sheet 1.

8.4.7 For horizontal and dome tendons, attach a vendor supplied Y-device to the grease Inlet of
the tendon end cap and hand pump hot grease (140°F - 2000 F) into the tendon end cap
until it reaches a level 1 1/2" to 2" below the vent hole to allow for the expansion of the
grease. Record grease level on Data Sheet 1

8.4.8 Apply teflon tape to the grease Inlet and vent plug threads and install the grease inlet plug
and the vent plug and lighten them securely using an approved thread sealant,

8.4.9 Verify that no grease Is leaking. If leakage does exist, correct the deficiency.

8.4.10 Record amount of grease added on Data Sheet I.

8.5 InstallatIon of Rubatex gasket with top (shop end) vertical "through-can" bolting,

8.5.1 Bond the Rubatex gasket to the face of the flange using Pliobond.

8.5.2 Align the tendon end cap over the anchorage against the bearing plate using care to avoid
damaging or misalIgning the gasket which has been glued to the end cap flange,

6
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8.5.3 Install the four tendon end cap hold down nuts (with gaskets and conical washers) on the
studs and hand tighten them.

8.5.4 Recheck that the gasket has not slipped or become crimped and that the tendon end cap
Is property aligned.

8.5.5 Tighten each nut, equalizing the load on each stud as much as possible, to evenly
compress the Rubatex main gasket by approximately 1/8". (No torquing is required.)

NOTE

Do not overfill if topping off with grease. Maintain 2" to 3" of air gap below
top of can.

8.5.6 Refill the tendon end cap as follows:

1. Heat grease to 1400F to 2000F using a calibrated thermometer to obtain
temperature and record on Data Sheet 1.

2. Attach a vendor supplied Y-device to the grease Inlet of the tendon end cap
and hand pump hot grease (140°F to 200F) into the tendon end cap until it
reaches a level 2" to 3" below the vent hole to allow for the expansion of the
grease. Record grease level on Data Sheet 1.

3. Apply teflon tape to the grease inlet and vent plug threads and Install the
grease Inlet plug and the vent plug and tighten them securely using an
approved thread sealant.

4. Verf that no grease is leaking and record it on Data Sheet 1. If leakage

does exist, correct the deficiency.

5. Record amount of grease added on Data Sheet 1,

8.6 Installation of O-RIng gaskets on lower vert[cal tendons with bearing plate bolting

8.6.1 Bond the O-Ring gasket In place using Pliobond.

8.6.2 Align the tendon end cap over the anchorage against the bearing plate using care to avoid
damaging or misaligning the 0-ring which has been glued to the end cap.

8.6.3 Install the four tendon end cap hold down bolts and hand tighten them.

8.6.4 Tighten each bolt, equalizing the load on each bolt as much as possible, to evenly
compress the O-flng main gasket. The flange should be pulled up tight against the
bearing plate. Bring the bolts to a "snug-tight'* condition and then tighten the bolts by an
additional 1/4 to 113 turn of the bolt head. ("Snug-tight' is defined as Ihe tightness
attained by the full effort of a person using an ordlnary spud wrench-)

7
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8.6.5 It is required to refill the tendon duct void from the lower vertical tendon end when most of
the tendon has been drained of its grease. The top (shop end) vertical tendon end grease
inlet plug shall be removed during filling so that grease passes through the tendon duct
void and out the top, until air has been puwged from the system. No air gap is required
when performing a total refill of the tendon duct void. Record grease temperature on Data
Sheet 1.

8.6.6 Verify that no grease is leaking and record it on Data Sheet 1. If leakage does exist,

correct the deficiency.

8.6.7 Record amount of grease added on Data Sheet 1.

9.0 ACCPTANCE CRITERIA

9.1 No grease leakage from the tendon end cap.

9.2 End cap verified to have an airspace at the top to allow for expansion of the grease. (8.4.7 and
8.5.6 "Note"))

,2.3 The work area has been cleaned of all debris and grease spilled during the work process.

9.di .leet I (Attachment 1) is completed for each end cap that has had a grease change and is f
.,ucded in the ,.'ork package. A copy of each data sheet Is forwarded to the Lead Mechanical

Engineer.

10.D POST MAINTENMAiCE TESTING

Visual inspection to verify leak tightness. No leakage is acceptable.

11.0 ATTA -"AENTS

11.1 Attachment 1 - Data Sheet 1

11.2 Attachment 2 - "Orginal Can Hold-Down Design"

11.3 Attachment 3 - "Hoop and Dome Tendon End/End Can Assembly Latest Design" -

/
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ATTACHMENT i
Data Sheet I

Regreasing of RB Tendon End Caps

Tendon End:

n,.Infl

1410-Y43
Revision 7
Page 1 of 1

5.1 Tendon Identity:_

8.3,2 Amount of grease removed: HU
0

W-

8.4 Hoop and Dome Tendons

8,4.6 Replacement grease temperature: OF (1400F to 200CF)

8,4.7 Grease level below vent hole inches (113 to 2")

8.4.9. Grease leaking Yes No

8,4.9 Amount of grease added gallons

8.5 Top Vertical Tendons

8.5.6(1) Replacement grease temperature 0F (140-F to 2000F)

8.5.5(2) Grease level below vent hole Inches (2" to 31)

8,5.6(4) Grease leaking Yes No

8.5.6(5)AAmount of grease added gallons

8.6 Lower Vertical Tendons

8.6.5

8,6.A

8.6.7

Replacement grease temperature OF (1400F to 2000F)

Grease leaking Yes No

Amount of grease added gallons

10.0 PMT Sat

Comments:

Unsat

Calibrated Test Equip. Cal. Due Date:

Supervisor Sign off:" Date:_ ....

Attach filled out and signed copies of this data sheet to the Job Closeout or Tendon Surveftfance Report Package for
any end caps which have been removed/regreased,

/t
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ATTACHMENT 3 Page I of 1

TEN0DN STsNISG
WASHE-R,
THE HYDRAULIC STESSING
RAM FULL ON THIS

T .TENDON GREASECAI'O

SPUTrSH1MS.
VARYING ThICMNESSES STACKEUTO
OBTAIN DESIRED TENDON UFT-OFF
STRESM

HOLD-OOWN CLAMPS WITH
SOLTS AND WASHERS-
A/CAP

HOOP & DOME TENDON END/END CAN ASSEMBLY
LATEST DESIGN
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Projiect: TMI NUCLEAR PLANT UNIT 1 - 35U' Year Job# N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED /'-i, ". /0 MASTER-GAUGE (PSI) JACK GAUGE (PSI)

MASTER.GAUGE.D. 616_ -... _._ ___ _ 0_ .

REMARKS '" ... ..... .• • )

7t~O-7-03b0

,QC SIGN OFF , J.. ... ... ..

Project: TMI NUCLEAR PLANT UNIT - 35e Year Job# N-1043

.GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED /• , -/Q MASTER GAUGEA(PSI) JACK GAUGE (PSI)

GAUGE 1,.D ____ -66___i_ /_0_

MASTERGAUGE 1.0. .& vloA: 2
REMARKS A~ /J 3P€ 3pob

QC SIGN OFF _/,_____,__L X, _ _b_
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Project: TMI NUCLEAR PLANT UNIT1 - 35 11 Year Job# N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATEGCHECKED ,)p•-I• -MASTER GAUGE (PSI) JACK GAUGE (PSI)

GAUJGE ID. .

MASTER GAUGE I. D/. •6f/0 ____-_ zo
ýREMARKS, A4/>I 2________ -8.

QC SIGN OFF F_ _ __.... . _ _ _ __ _ _ _ _ __ _ _ _ _ _

Project: TMi NUCLEAR.PLANT UNIT i'- 35uIYear Job# N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED MASTER GAUGE (PSI) JACK GAUGE.(PSI)

GAUGE i.D.
MASTERý,.AUGEI. D. __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

REMARKS I

QC SIGN OFF
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Project: TMI NUCLEAR PLANT UNIT I -- 35Ut Year Job # N1043

GAUGE CALIBRATION VERIFICATION RECORD,

DATE CHECKED 16 - 2.0 10 MASTERjGAUGE.(PSI) JACK GAUGE '(P SI)

GAUGE ID.O. Yom _ _ _e)_ _0

MASTER GAUGE I.D. oz/79' •O,
REMARKS A____AK-' __. , . "Oa'

zi , . ooo.

QC.SIGN OFF -20___ _ __ __,

Project: TMI NUCLEAR PLANT UNIT"I -735h1 Year Job# N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED . - - ZO t MASTER-GAUGE (PSI) JACK GAUGE (PSI)

GAUGE I.D. A on , 5 16 lip 00.
MASTERGAUGE I.D. ___ __ _ _- 26M _ V
REMARKS ,_ _ .__..__ 3oz0 ,

7660 __ _______. ______

Qc.SIGN OFF _ ____ ___..... ._ _ _ _ _ _ ,
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.Project: TMI NUCLEAR PLANT UNIT 1 - 356 Year Job-# N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED /.O - Z. •"-&0 MASTER GAUGE.(PSI) JACK GAUGE (PSI)
MASTER~~~~~~~~~ GA G i , : ,i 7 £ : •• ... ,O......... .GAUGE I.D. A -01Y

MASTER GAUGE LD. '-/7g~
REMARKS ____)_ ___ _40 0.0.. 3o' o.

yeOO •,oao

QC.SIGN OFF _ _ _ _ _ _ _

Project: TMI NUCLEAR PLANT UNIT" 1.135tI-Year JOb-# Nl-043

GAUGE CALIBRATION VERIFICATION RECORD
DATE CHECKED /0 -,4( MASTER GAUGE (PSI) JACK GAUGE (PSI)

GAUGEID, !L'.O.
MASTER;GAUGEID. /c'/74'0 LoD _ _ _ _

REMARKS, o ,) "_O02__0eO

QC'. SIGN OFF _ _ ___"__ __ _
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Prdoject: TMI NUCLEAR PLANT UNIT 1 - 35m" Year Job # N1043

.GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED /7L'-€0 _-/D MASTER GAUGE (PSI) JACKGAUGE (PSI)

GAUGE ID. ,________3_"_/Do /060
MASTER GAUGE I.D.. z__ __1 0_ _ _ _ _ ___0_ _.) .__ __

REMARKS N___ ._ 0____________

¢, 6o 20

QC.SIGN OFF _______

Project: TMI NUCLEAR PLANT UNIT 1 - 35"ý Year Job# N1043

GAUGE CALIBRATION VERIFICATION RECORD

DATE CHECKED MASTER GAUGE (PSI) JACK GAUGE (PSI)

GAUGE ID.
MASTER GAUGE ID.
REMARKS

QC SIGN OFF
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Exekrn.
Nuclear

Three Mile Island Unit 1
Rt. 441 South
Middletown, PA 17057

October 1 8th 2010

MEMO: Acceptance of Tendon Surveillance:Manual and Certifications

After review of the PSC Post Tensioning System In-Service Inspection Manual:and, the
QC and VT Winspector personnel certifications, we accept the personnel certifications and
use of the Inspection Manual for the execution of the Augmented Surveillance of the
SGRP affected tendons at Three Mile Island Unit 1.

Tendon Stressing Rams and other M&TE calibration records have also been nreviewed
and found to be acceptable for use during this surveillance.

Eyvan Johnson
TMI Engineer

/f Howard Hill
Responsible Engineer
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Exelan,
Nuclear

Fridayl, October22, 2010

MEMO:- Teiidon Wire Inspection Scopefor VI 18

As :ai resultof the discOvery of two' broken wires in tendon VI 8, TMI requests. PSC to
perform a continuity test, of 100% of the remaining wires in this tendon. The broken.
wires areto be rnmoved and rettrried to TMI Enigineering foranalysis and testing. The
planned removal of a survoeillance wire from theltendon for tensile testing shall be chosen
to be a wire whose button head is on the opposite side offthe anchorhead froimnthe broken
Wire's buttonhead positions. PSC shall perform tensilectesting of the surveillance wire as
previously planned.,

TMi also requests PSC to remove the-end:caps of the two-adjacent verticai tendons and
examine. the anchor 'ges for any similar conditions.

TMi Engineering / ResponSible Engineer
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E~xekm.o
Nuclear

To: Precision, Surveillance Corp..
From: Evan Johnson, TMI-1 Engineering
Date: 24Oct 10

Subject: TMI-i 2010 Tendon Surveillance, / V118 (and. other tendons as
necessary) WireContinuity Tests,

Tendon Vii 8 wire continuity tests may be done using any technique approved.
by Exelon Engineering or Responsible Engineer. The following technique, is
approved.

* Position the tendon and anchor heads to expose several inches of wire
below the, bottom anchor head.

* Attach a pulling device to the bottom end of each wire in sequence and
pull down with a force of 5,500, 6,000 lb to demonstrate continuity..
Use a calibrated dynamormeter to verify thata load of 6,000 lb is not
exceeded. Continuity is considered to be demonstrated if a wire. will
'carry a,5,500 lb load. Document dynamometer serial, number,
accuracy and cal due date as well as 'test results on a continuity, test
,data sheet (to be provided).

* Broken wires, will pull out at a lower force. Remove all broken wires
from the tendon. Mark and coil or cut removed wires as directed by
Engineering or Responsible Engineer. Record, the peak forcefor eachremoved wire.,

Evan Johnson, owar Hill
TMI Engineering, Responsible Engineer
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To: PSC
From: , Evan Johnson / TMI Engineering
Date: 26 Oct 10

Subject: Vertical Tendon Shim Arrangement

Vertical tendons require at least one.4 inch shim at the bottom end. Additional
shims may be added at. the bottom as needed to ailow installation of the, upp-er
endcap.

/ Responsibje Engineer'
Evan Johnson
TMI Engineering
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From: Evan.Johnson@exeloncorp.com [mailto:Evan.Johnson@exeloncorp.com]
Sent: Thursday, September 16, 2010 3:26 PM
To: Christopher Cox
Cc: Thomas.Geyer3@exeloncorp.com; Bruce.Kaplan@exeloncorp.com
Subject: RE: Tendon ST - Review and Discuss

Chris,

There is no normalization factor used in the SGRP tendon stress calculations. This is a specific
attribute of these containment opening tendons. Also, these tendons forces will not be used to
compute mean tendon forces for the containment structure. These tendons will have a much
higher stress than the remainder of the tendon population and inclusion of these tendon forces in
the mean calculations would be non-conservative.

Regards

Evan Johnson

Aging Management Coordinator
Engineering Programs, TMI
(717) 948-8823

Exelon
Nuclear
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: 7i-MT Unit: Date: 10-2-5-2-01 Report No-.
System C.14. W,,4•compoent: WO No(s).:',3g.,A7

Location: Building: &_A,,,u4-Elev.: Col.: Row: Azimuth/Radius:

Exam Type: [I DV ElGV ElVT-1C 5VT-3C Type Of Exam: []Direct .Remote Matd. Type:4y,-e4e
Design Drawing(s) L-CO15 Visual Aids: B,;o,1 rLAr
Surface: ID (07M Surface / Components Coated: E] YES NO
M&TE Used:/qo•(-- X Test Card UTC or Serial No. NI . Cal. Due Date:
Illumination Used ,-14.,/kJ-- Illumination Verified: Date:/6-Z3 .z701( Time: /36CD
Special / Specific Instrudcions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1OT (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) .... Recordable Indications as applicable)

13vJ~r.SSLfrA SwAIL erA&5

0 C rAAe-a SYVA P3A-ýc IW
L 0 -,( 34A~

,411 q~cvALeyA Ane&46.d, CA

prcv'oo5 reL rc -4ec , Ain ChAxe.

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts , Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : l]Yes XNo El Sketch E]Photo [lVideo El Other (Describe):

Results: Acceptable ZYes El]No
EXAM INE R/EVALUAOR

i~riiIII. ~ ~iyii7LfiJ1LAAJLL ~U'J'AJ .-~ -- ~.--.---- 
LA' ~ LJr~ I L.I IZ\IM fl~j_ ATC 1A '7S rink 0, O;gn tL

STATION/ADMIN REVIEW
(Print & Sionl DATE 1(O/Ir/Q•

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes E] No ,/) 0  { 3[
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for C orrectiv. n} _ a-,

LEVEL III or RE REVIEW (as apptica wo,
66/A /CL ATE:

ANII REVIEEW (as applicable) DATE /A L/-/ /

7/ Page I__of_
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ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page I of 1

Station'.-T•"" Unit: Date: /b -2.S-2e"tO, Report No:

System: C*4"%t-..w43 Component' aces S WO No(s)

Location: Building: Elev.: Col.: Row: Azimuth/Radius:

Exam Type: [I DV [IIGV LIVT-lC.EVT-3C Type Of Exam: L]Direct IgRemote Matl. Type: ,6,1jcr 4 e.
Design Drawing(s) - I -o)r 5 Visual Aids: S;,qncL,, tqr-
Surface: ID C Surface / Components Coated: [] YES [ NO
M&TE Used: ,,Test Card UTC or Serial No. . Cal. Due Date:,*
Illumination Used '4 - Illumination Verified: Date: , -.2.-010 Time: //
Special/ Specific Instruclions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

E 044,re-s Is .5 A 6", cAck

*Ne~- -Tt-,--Pce-cý- 44--ssH beolmaA c-SrwA p,4&.--
6 L N -s4;4s

I4 ep.teAJl' Ay'eA- Ca0JI4'tAJ5 pre-V;WSIV

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : -Yes ZNo [] Sketch L-Photo E--Video [] Other (Describe):

Results: Acceptable ZlYes -No

EXAM IN ER/EVALUATOR W, F

(Print & Sign)Wj, IALk ~ W.p4 LEVEL ~2- DATE /25-,.616
STATION/ADMIN REVIEW .
(Print & Sign) .3 DATE \'Z' Q/666Q1t

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.

RI or Unacceptable results Acceptable EYes El No ,ýj 0 0'?
Additional Actions:
(Action Request, Worik Order, issue Report, etc. initiated for Cqrrectiv n. ,_._n)

LEVEL III or RE REVIEW (as applicable) ;..,ATE: Z. Oc-r J 0

ANII REVIEW (as applicable) DATE'/ /
/- f-

Page k' of _

Topical Report 204 Revion 0
Attachment 8.7 Page 514 of 523



ER-AA-335-018
Revision 5

Page 32 of 32

ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: Unit: I Date: /. -_-r Report No:

System ic"W*ý"Component WONo(s).

Location: Building:65I,,r4M-., Elev.: Col.: Row: Azimuth/Radius:
Exam Type: El DV L-GV -IVT-1C 1VT-3C Type Of Exam: -Direct []Remote Mati. Type:,udrr-4c
Design Drawing(s)TMA.• I -o(tl S Visual Aids: R;AccLiAe,..•
Surface: ID (P Surface / Components Coated: E] YES LK NO
M&TE Used: ,Test Card UTC or Serial No. ,j/. Cal. Due Date:,g/' ,4
Illumination Used SALj,.4- Illumination Verified: Date:10-25-.010 Time: /!Z:
Special I Specific Irnstrubions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

v44 r- ss 6 S irwI
H btsAeA 3teL4 pA44d be

P s. . ll Auskof
C r o3, em n.ec plAWes.

4 11 geu&eAI 44(M C&NdA.-b;OAJ5 pQ!V;i&6yj

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting

B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I Popouts , Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)

Supplemental Information: "D]Yes XNo [] Sketch LIPhoto -- Video E] Other (Describe):
Results: Acceptable ZYes LINo

EXAM I NERIEVALUATOR
(Print & Sign)LEVEL 3LZ= DATE /AZ 16
STATION/ADMIN REVIEW Ev,.,c ( - DATE tac/GýI "
(Print & Sign) DATE

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable LI Yes LI No ,NJO L."
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Corrective Acti6n- ___--__

LEVEL III or RE REVIEWa (s applicablea / - /W490 & AT;e 7•9 ,'er-i

ANII REVIEW (as applicable) DATE: '

Page -L of
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: Tftt-T Unit: .,ja. Date: jC - -3 - 2 C)IC) Report No:

System", j 'Component: . - , WO No(s).-. 139 507

Location: Building:(a,, . Elev.: Col. Row: Azimuth/Radius:

Exam Type: E3 DV LIGV D]VT-1 C ZVT-3C Type Of Exam: []Direct ZRemote Mati. Type:/4e,,4,
Design Drawing(s) -T-,z. - Visual Aids: _v,/,/4r.

Surface: ID (M5• Surface / Components Coated: [] YES 1 NO
M&TE Used: A/ea - Z Test Card UTC or Serial No. Cal. Due Date:A//• I
Illumination Used,/,gdaU-- Illumination Verified: Date: -5-7-Ze¢Ij Time:/36y,
Special / Specific Instructions: I .

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

H b,.q~e9 A (- 3ru4- 4A44~-_15

Prr~viiLYt~y req\O(4eAc 1o-ik-we
Results Legend:

NI - No Indications RI - Recordable Indication 10 - Information Only
Recordable Indication Type Codes;

A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H.. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines 0. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)

Supplemental Information: [-]Yes XNo E] Sketch []Photo -Video El Other (Describe):
Results, Acceptable MYes [•No I _

EXAM INE R/EVALUATOQR 1ý••DT

(Print & Sign) 14-, a4 .w-.- 4a. LEVEL J-. DATE 1029_=O
STATION/ADMIN REVIEW
(Print & Sign) E-fDATE t~.0 /.2,,10

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable E Yes LII No ýj)o ({"Li
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for CpnrecU c•ti j -___,

LEVEL III or RE REVIEW (a3sapplicabm e .t•/ •-/ ATE - 6, ./_-

AN II REVIEW (as applicable) ýý aDATEý /Z
//
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of 1

Station: -F/••L Unit: j_ Date: 16- [g -_26to Report No: _

System: rnpoent A..:- WO No(s).: e t35
Location: Building :ýC•OIA4 ,,t,4 Elev.: Col.: Row. Azimuth/Radius 23S% ,*'

Exam Type: E] DV []GV F-]VT-1C WVT-3C Type Of Exam: tDirect -]Remote Mati. Type: Caojcjtp e'
Design Drawing(s) Tr.T 4_- 661 Visual Aids: ,LQj,&-
Surface: ID D Surface / Components Coated: El YES NO
M&TE Used. Test Card UTC or Serial No. q/A Cal. Due Date:j/wj
Illumination Used 3&41, Illumination Verified: Date: 10-0t-2016 Time: 6!&ý
Special / Specific Instructions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

DOMRw AMeA 1irieleJ TF"Ck -Z SPANI ý44fck kJIA1/prev~ou-Sjy

-[r,, V- 113 -4o V- 157 /... ar4ecl, re404,'rectA .s4c Ie_. _

'l•Ie; oT•h~ VF3.5; .ir-Pievovs!, . /ep./4a1- rep4reiaA
£liAJe. o1'j 4c~cA iwA/tA
f'rplAcr•a ejuf',5 +ke, R. "Re.
M"oT: 411 o..J;4; ms 1i&,,JA-c .
AS Prev;0u.A %y repor~ej __ _____________________

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling I Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : XYes -]No El Sketch LPhoto E]Video [I Other (Describe):

Results: Acceptable JNYes ElNo _

EXAMINER/EVALUATOR iZC:,Z•. •• ' l ••"0

(Print & Sign)W, .J%#... --1-a IS • 1ZL A .a LEVEL ;9 DATE f
STATION/ADMIN REVIEW DATE,"-I•t'I .-
(Print & Sign) DATE

This section to be completed only if ExaminerlEvaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes [] No ,AJ0 A0 c'-
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Cprrective'4 on

LEVEL Ill or RE REVIEW (as applicable) /O•) AZf /LL DATE: 2
ANII REVIEW (as applicable).DATE://'-,
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Pale I of I

Station: TM • Unit: I Date: j o-i q -20:Z) Report No: 1

System:7-, 'ýw omponent: . , 6 -... -WO No(s).:/g 750 7_

Location. Building: Co.iIXA Elev.: Col.: Row: Azimuth/Radius:235;'34Y

Exam Type: El DV -GV L-IVT-1C XVT-3C Type Of Exam: 0Direct []Remote Matl. Type: Cq,d4-er+
Design Drawing(s)l-MtA.-dpij Visual Aids: qAce.

Surface: ID __( Surface / Components Coated: g YES E] NO
M&TE Used -* *TfW-r,,.est Card UTC or Serial No. ,qZ Cal. Due Date:,v
Illumination Used .Spoo4 L;•/d+ Illumination Verified: Date: /6-19-Z61 0 Time: O'& SX2j
Special/ Specific Instructions:

Component ! Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 10 (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

Tem&NJ% .4 11 eP B3A-x.C MAA- -A S4yr--, emrqk,ý ft-te- ~-.;;P4 ~. 6 L,5

4 V- 11S +0Io,,S7. f Reslt Legend:

A. racks (Cr T3c XAyt d.5 Sten Or*w ed Dungtw 4  4lE~f--51cA4 l6AIj5 thc4wee.,JbA ir1AvW~j5 45

e7 E enxpce Of Grease Leakage 4 p P. A13 ois/BgHe
Ae~AJC'3 A)a/( (ie_4 t'i N aee

10r $4 44.e 'A&5 !!5,'101 WA 00
CoAS re-4e SvrPAces C0A4ek w;4k 6e4/4J

a- - j~_fU~e-pOe N149 ;t AftAS 4"~(194"4 I'
E. Evid ene Of Moisturea K. Cold Jont LnResults Legend: EIr

NI - No L Tdications RI - Recordable Indication 10 - Information Only
Recordable Indication Type Codes:

A. Cracks (Characterize and Size) G, Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) 1. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Qr EffIorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information: ý Yes E]No El Sketch RPhoto LlVideo E] Other (Describe): __

Results: Acceptable YYes EoNo I__"_
EXAM IN ER/EVALUATOR ~LVL ___DT

Additional Actions.(Action Request, Work Ordert,L etc. intiated forECorrec¶ion)/ 9LEVELIlI or RE REVIEW (as applicale) __$d .- 2  X/v/vA,'zO / ')DATE: • oc-)

ANII REVIEW (as applicable) DATE: 71 •/- . .

V/
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: -MT Unit: Date: IO. 1q - 201C Report No:

System:1°-t Cj oCmponent: -.TCr60 &A/" & AA+ WO No(s).: UIV/,eWM-7
Location- Building:•,,C.•j,,4- Elev.: Col. Row' Azimuth/Radius:235.;,,
Exam Type: E] DV i'GV r]VT-1 C ;KVT-3C Type Of Exam: RDirect LIRemote MatI. Type;wer,,4e
Design Drawing(s)-"f_ .-- o61, Visual Aids: dea/Cj
Surface: ID LOD3 Surface / Components Coated: .1 YES Li NO
M&TE Used:-5& o.' g Test Card UTC or Serial No. ,/s Cal. Due Date: A
Illumination Used S jiQ1- Illumination Verified: Date: /0-/g.-•,t•( Time: O0yj
Special/ Specific In'struclions: I

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE IO (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

rFeA,,ao,4 G.4 iI&'( 94Y- MA4"ý- ]3 6 o~ea re bcAr .4djýAceV q0o V- 1q3.1ý,rv,, V-)i' : 4-.t V -15 7

lh&Ae: -rkis \P-3( eK.V'l ;5 .8L &3crxpm& re- b1 ( of&qce,4 -k>V - 1 Fl
cbm-o 4Jxe- ±C.-udao~, (e46v5i-

-~ ~ VT3 6MA6J OIAqr 4

&f e jSc11r reA lf) dvri -

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information : EYes [-No [I Sketch ZPhoto []Video L] Other (Describe):

Results: Acceptable XYes [:]No

EXAMINER/EVALUA wzu- -LV .2Z DATE 16-1/ .&6
(Print & Sign)w/•• A0ALre LEVEL .. D.E
STATION/ADMIN REVIEW C"0 o (--.r--,,, DATE lOb-lO
(Print & Sign) ..... . .. ..

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable [I Yes Li No
Additional Actions:

(Action Request, Work Order, Issue Report, etc. initiated for orrectyi 0io • .•, --•

LEVEL Ill or RE REVIEW (as appli ble) DATE:

ANII REVIEW (as applicable)_ DATE: //- /,,
-(

Page 2 of 2-
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-IC or VT-3C Visual Examination NDE

Report
Page 1 of i

Station: Unit: 1 Date: .c, 2 2 - Z6 I C Report No:

Systemompone h411 W6W 0 No(s).: e2135D7
Location: Building- Eev.: N/A Colý: M 12- Row: vZ4.Azimuth/Radius: /4.
Exam Type: [] DV ]GV E-VT"-IC tXVT-3C Type Of Exam: ElDirect RRemote MatI. Type: .
Design Drawing(s) T1Mj I -00 15 Visual Aids: 3t,•ocuI,-rs
Surface: ID aDD Surface / Components Coated: El YES , NO
M&TE Used:Adot ,K. Test Card UTC or Serial No. VIA Cal. Due Date:,
Illumination Used .c,,,a I,';j,4- e -,t 1!ý-t,,k Illumination Verified: Date: - Time: 113
Special / Specific Instructions: I a et.T :

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

OLudec SU14AfLL e# We_ C6Aii-iA)¶4&14  A 6e>oe4A (A1e64 C00;,o~o jt) -. 5frikAV~cd

-5 OJL P -AAJ h A

H 3-AieA5 ~ceýdAcyu 4r-
&c4ujetwhu Ir4 e,3 S f-6 .3 *bje low rilig

co/-def j J'C-e)A +6 fWS3434', "#s,,t -, ./eA- s,'e JAl~4.1,5•.j

_______ A4 cAc&J_65'ure_ .4'e- u~CAAjrze&..

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information: E]Yes &4No El Sketch E-Photo []Video E] Other (Describe):

Results: Acceptable RYes ElNo I...
EXAMINER/EVALUATOR
(Print & Sign)q, j 1AN.L PUI.j. LEVEL J22 DATE 10-ZZ12
STATION/ADMIN REVIEW D
(Print & Sign) .O. t-- '.. DATE lO/'4P /s4O

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes El No e36. r.",

Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Cgrrective A*on)

LEVEL III or RE REVIEW (as applicable) ..... ( DATE: 2 c
ANII REVIEW (as applicable) ."DATE: "-,V

Page -_1_ of 2
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ATTACHMENT 6

ASME IWE (Class CC) Containment Concrete VT-1C or VT-3C Visual Examination NDE
Report

Paqe I of I

Station: Unit: Date )L11 Report No:

Sysem.,,,,4,,,, Copoent/,., WO No(s).: 12~2 q'0

Location: Building:6 , Elev.: AtI/A Co.:. V/4 Row: Azimuth/Radius: A,,j 4

Exam Type: [] DV EIGV []VT-1C jZVT-3C Type Of Exam: E]Direct ZIRente Mati. Type: j -A4jcqt,._
Design Drawing(s) T,#!.. I - s C ,. Visual Aids: S; .•, [A f -s
Surface: ID Q P -) Surface / Components Coated: [] YES Z NO
M&TE Used:/Vme R Test Card UTC or Serial No. //,& Cal. Due Date:, 4  I
Illumination Used .1.1, 4- Illumination Verified: Date:/D-zz-_r:1 C Time: 1/30
Special./ Specific Instructions: ,'_____________________..............

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE 1O (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc. Recordable Indications as applicable)
0L4,( sorkee ei# 41v- w&4~lamev( c e &xpoec ewivib! P/We5 4 "wide 2 'A1y1

wAlf b..4we. b4 5 s , L744- &F ....... A Z ',,, r,.4

,Xrt!.u s&,eci6a pdý ide *-(F bu44.res-j 6-or'rn *Aw- r;-1 .,*ck

oJwAJ•_ . 4L/c .UrA,4 A c 4 4ko lla, t ,, 44. _-A

C Foy AAdeA A 'APJtiO(In. r k (A

6atOA~s &. bpcv5JCA IAJ )1Alt

g #4'k k ;.-j cold So..W4 lsme- W4 ;e M 46iAp
W'_coms5. elpe.,.j06 VA+4h .

Results Legend.
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts, Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines 0. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information: E]Yes rNo [] Sketch []Photo []Video [I Other (Describe):

___________________________Results: Acceptable tWYes El~io

EXAMINER/EVALUATOR .I -

(Print & Sign) W. 1•, 1•_W. & d , , - LEVEL -r DATE / E. VI Z)

STATION/ADMIN REVIEW
(Print & Sign) ... v-,, DATE '

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes FI No ,AJ O
Additional Actions:
(Action Request, Wor Order, Issue Report, etc. initiated for rorrective Action) . ,

LEVEL Ill or RE REVIEW fas applicable) 6'-'I~iZO - DATE: .2r 1-J0.

ANII REVIEW (as appicable) DATE
- 0Page Z2 of "2,-

~'~4 O4~.
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ATTACHMENT 6
ASME IWE (Class CC) Containment Concrete VT-lC or VT-3C Visual Examination NDE

Report
Page 1 of I

Station: -ME Unit: .1. Date: ,o._-2__?0a ReportNo:

System. "4";A*'0' Component:"aI• l flAr• /. •,r •u icLjkWO No(s).: 2[t3 96e7
Location: Building:/& 4A,.e4.4 Elev.: ,4, Col.: ýA Row: ,/A Azimuth/Radius: ,4.
Exam Type: [] DV [IGV H\VT-1C [']VT-3C Type Of Exam: Z Direct r]FRemote Mati. Type: rcl,,
Design Drawing(s) ),_TJ I -c) Visual Aids: &ide- N F oy=
Surface: ID 00)-g Surface / Components Coated: IJ YESZ ] NO
M&TE Used: Test Card UTC or Serial No.N,-- Cal. Due Date:A/4
Illumination Usedjqtwj,ýL Illumination Verified: Date: 1•-22-10 Time: 1.:36
Special / Specific Instructions:

Component / Item Number and RESULTS Explanation / Notes
Description NI RI TYPE Io (As a minimum, Record Location and Size of

(e.g. EIN, EID, etc.) Recordable Indications as applicable)

S ~ ~ ~ ~ ,1 4 euk~fO~~c AmAOMPAa 3/iC4McJ'60o&ioU /1JC404
4Le t~c4 s ick j3 'diewM- 4eom 4 L~~e_-p

pA Ac d 0;A/ W3 "
coreto*4Zecci, 6ie_-;A~~

e, G

Results Legend:
NI - No Indications RI - Recordable Indication 10 - Information Only

Recordable Indication Type Codes:
A. Cracks (Characterize and Size) G. Settlements Or Deflections M. Scaling / Dusting
B. Exposed Reinforcing Steel H. Degraded Patches or Repairs N. Coating Deterioration
C. Exposed Metallic Items (Other) I. Popouts , Voids, Honeycomb 0. Abrasion, Cavitation, Wear
D. Evidence Of Grease Leakage J. Spalls P. Air Voids / Bug Holes
E. Evidence Of Moisture K. Cold Joint Lines Q. Efflorescence
F. Leaching Or Chemical Attack L. Corrosion Staining R. Other (Explain)
Supplemental Information: rYes []No [] Sketch []Photo []Video E] Other (Describe):

Results: Acceptable 9Yes r7No

EXAMINER/EVALUATOR Z 2

(Print & Sign) Wt. 66(0_'A6 614. 04 LEVEL -... DATE &?)-Z -o/(
STATION/ADMIN REVIEW , Ks-> DATE __/_/1()

(Print & Sign)

This section to be completed only if Examiner/Evaluator notes RI or Unacceptable condition.
RI or Unacceptable results Acceptable El Yes [] No j)o K "
Additional Actions:
(Action Request, Work Order, Issue Report, etc. initiated for Cqrective ,4n)

LEVEL III or RE REVIEW (as applicable) - 'X DATE: Z2 c-6
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