
Request #43 - E-Mail 11-2 NRC SIT Question Information

Enclosed in this folder in response to the above question: All requested information provided except
for SP-5566, SP-5583. 11/3/09 Update. The last 2 spec's requested have been included in the file.

From: Masters, Anthony [mailto:Anthony.Masters@nrc.gov]
Sent: Monday, November 02, 2009 6:36 AM
To: Herrin, Dennis W.
Subject: RE: Responses to NRC SIT Requests/Questions

Thanks again for all your efforts and help!'

I am planning to be on-site around noon today. I would like to go ahead and submit a request
for some documents that I would like to review for this week, so thatif time-allows this morning
to start collecting before I arrive they can just be put in our trailer.

Drawings: SC-400-007, 008, 009, and 015; and S-425-011 and S-425-012

Specifications: SP-5566, 5569, 5583, 5618, 5648, and 5909

Reports: VT-3C Report VT-07-106 and VT-3C Report VT-07-1 11

Calculations: S-07-0019 and S-07-0033

Thank you again,

Anthony D. Masters, PE

Senior Construction Inspector

Division of Construction Inspections

U.S. Nuclear Regulatory Commission

Region II - Atlanta

(404) 562 - 0612 (office phone)

(404) 562 - 0559 (fax)

Anthony.Masters@nrc.gov
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From: Portmann. Rick
To: P ; Herrin. Dennis W.
Subject: FW: Specs requested by the NRC
Date: Monday, November 02, 2009 1:29:07 PM

Sid / Dennis - Have either of you seen these 2 spec's (SP-5566, SP-5583)? Trying not to duplicate
work. Thanks, Rick

From: Portmann, Rick
Sent: Monday, November 02, 2009 9:46 AM
To: Santonastaso, Louis J
Cc: Williams, Charles R.
Subject: Specs requested by the NRC

Lou - Do you know if these have been found / requested by others and a copy maybe available? If

not could you have someone research this for us? Thanks, Rick

----- -----

RAN: 99036-7967

DOCNO: SPEC, SP5566

REV: D,C,B
DATE: J08/21/1968, 03/04/1969, 10/02/1969,

i03/18/1971, 07/25/1968

SPECIFICATION, REACTOR

TITLE: BUILDING LINER &
PENETRATION & PERSONNEL
ACCESS LOCK, ADDENDUM

VEND: [G15000, GILBERT ASSOCIATES
INC, GAI, 312637

,JOB: WA420300

LOC: 03904-0946

IRETEN: IILiFE OF POLICY + 10

Hisoia SEE daa-

IRAN: 199036-7971
JDOCNO: SPEC, SP5583

REV: AB,A

[DATE: . 09/18/1968, 06/07/1972, 10/17/1973

~TITLE: SPECIFICATION, TENDON & ASSOCIATED CONDUIT,
ITITE: 1REACTOR BUILDING

[VEND: JFG15000, GILBERT ASSOCIATES INC, GAI, 312637

,JOB: IWA44203000

ILOC: 03904-1234

RETEN: JILIFE OF POLICY + 10
RETEN: IILIFE OF POLICY + 10



Systems
Caic. Sub-Type
Priority Code
Quality Class

RB, MX
N/A
4

Safety Related

NUCLEAR GENERATION GROUP

ANALYSIS I CALCULATION

Sol-0019

Preparation of Tendon Force Curves for the 7th Tendon Surveillance at CR3

El BNP UNIT

[9CR3 [:HNP M RNP [INES [] ALL

Vendor Precision Surveilla orporation

Owner's Review By r
Vendor Document No. 750-001

Date 4(o



Calculation No. SO1-0019
Page i

Revision 1

_ List Of Effective Paaes

Page Rev Page Rev Page Rev Page Rev
i-v 1 70-70A 1

1-49 0 71 1 ....
50 1 72-77 0
51 1 77A-77L 1
52 0 78-83 0
53 0 83A-83F 1

53A 1 84-95 0
53B 1 95A-95B 1

54-59 0 96-101 0
Attachments
Attach. No. of Attach. No. of R Attach. No. of Rev
Number Pages Number Pages Number Pages

A A1 -A35 0 A A61 a-A61 c 1
A A35a 1 A A-62-A65 0
A A36-A52 0 B 9 0
A A52a-A52h 1
A A53-A57 0
A A57a-A57c 1 1
A A58-A61 0



Calculation No. S01-0019
Page ii

Revision 1

- Table Of Contents

Page No.
List of Effective Pages ..................................................................................................................... i
Table of Contents ............................................................................................................................ ii
Revision Sum mary .......................................................................................................................... ii
Docum ent Indexing Tables ................................................................................................................ iii
Record of Lead Review ................................................................................................................... iv
Record of Interdisciplinary Review .................................................................................................. v
Purpose ......................................................................................................................................... 1
Conclusions ................................................................................................................................... 1
References ......................................................................................................................................

Revision Summary

Revision Revision Summary
(Include brief description of revision and a list of EC's and other modifications incorporated into revision)

1 Revision 1 of S-01-0019 was performed to provide force curves for tendons that were
required to be added to the surveillance packet as a result of the expansion criteria.
This will not alter the current calculation, because no conflicting data will be added and
the numeric order of the sheets will not be changed. New information will be added as
53A, 53B, 77A, 77B and so forth.



Calculation No. S01-0019
Page iii

Revision 1

.- I Douent Indexinq Tables
Input Document References - Controlled Documents with Cross References

Doc Services Doc. Type Document Document ID Sheet Doc Minor Ref
Action (e.g. CALC, Sub-Type (e.g., Calc No., Dwg. (Dwg. sheet Rev Rev Type

(Enter ADD, REV, DWG, NPAS, No., Procedure No) number if (for Calc (for NPAS
DELETE, or -) POM, etc) Applicable) Amendments) Docs)

--- _ CALC S92-0082 1

--- _ POM SP0182 14

I I I I~I &

Legend: ADD = New data record to be added to PassPort; REV = Change revision level of a referenced Controlled Document,
DELETE = Existing data record to be deleted; - = Existing PassPort data that is to be retained;
Bold Faced column heading = PassPort data label



Calculation No. SOl-0019
Page iv

Revision 1

Record of Lead Review

Design 6oc~ -WooI Revision

The signature below of the Lead Reviewer records that:
- the review indicated below has been performed by the Lead Reviewer;
- appropriate reviews were performed and errors/deficiencies (for all reviews performed)

have been resolved and these records are included in the design package;
- the review was performed in accordance with EGR-NGGC-0003.

• • sign Veritication Review III Engineering Review [] Owner's Review

Design Review
Alternate Calculation

El Qualification Testing

E5 Special Engineering Review

El YES N/A Other Records are attach d

Lead Reviewer (print) Discipline Date

Item Deficiency Resolution
No.

2)

3)

4)

5)

6)

7)

8)

FORM EGR-NGGC-0003-2-5
This form is a QA Record when completed and included with a completed design package. Owner's Reviews
may be processed as stand alone QA records when Owner's Review is completed



Calculation No. S01-0019
Page v

Revision 1

Record of Interdisciplinary Reviews

PART I - DESIGN ASSUMPTION i INPUT REVIEW: APPLICABLE El Yes [ No
The following organizations have reviewed and concur with the design assumptions and inputs used in this calculation:

Systems Engineering N/A
Name Signature Date

Operations N/A
Name Signature Date

Other
N/A
Name Signature Date

PART II - RESULTS REVIEW:
The following organizations are aware of the impact of the results of this calculation (on designs, programs and procedures):

Systems Engineering
E]Yes ONO N/A

Name Signature Date

Comments:

ODerations
[:]Yes ONO N/A

Name Signature Date

Comments:

Other
N/A

Name Signature Date

Comments:

Other
N/A

Name Signature Date
Comments:

Other
N/A

Name Signature Date

Comments:
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TENDON SURVEILLANCE 2001
2 5T' YEAR

"PREDICTED FORCES"

REVISION NO: 0

SAFETY RELATED:

NON-SAFETY RELATED:

PAGE NO: Page i of ii

D A TE: 4/

PREPERATION OF TENDON FORCE CURVES
FOR THE 7 TH TENDON SURVEILLANCE AT

CRYSTAL RIVER

I
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DOCUMENT NO: N750o.)o

CRYSTAL RIVER
TENDON SURVEILLANCE 2001 REVISION NO: 0

25T' YEAR SAFETY RELATED:

NON-SAFETY RELATED:

"PREDICTED FORCES" PAGE NO: I OF 101

1.0 PURPOSE AND OBJECTIVE

The purpose of this calculation is to provide tendon force curves for Florida Power Corporation for
the Crystal River Unit 3 facility in support of the upcoming 7th tendon surveillance period scheduled
for the Fall of 2001. The following information and calculations here within are based upon FPC
Calculation S-95-0082. Precision Surveillance Corporation has reviewed the calculations, including
all assumptions which have been made, and concur with the entire design process for generating the
tendon force curves. The same design process will be utilized for generating the tendon force curves
for the current tendon surveillance. Specific tasks to be performed as part of this scope include the
following:

1.1 Determine the predicted tendon losses and develop force/time curves for each of the selected
tendons for the seventh surveillance period. Generate the tendon force curves for the selected
tendons and the tendons adjacent to the selected tendons.

1.2 In addition to the current force curves developed, calculation N750-001 supports all tendon
force calculations for any tendon.

2.0 DESIGN INPUT

Design input information has been reviewed and can be found in FPC calculation S-95-0082. These
calculations have included all force losses which the surveillance tendons have incurred since
original installation. The original installations cards are in Attachment "A". Data taken from these
sheets include the effective wires and the original tendon force at installation.

3.0 SCOPE AND TENDON SELECTION

Tendons were selected for the seventh surveillance period in accordance with the requirements of
ASME Section 11, IWL, 1992 edition with 1992 addenda and using the same methodology as was
used in previous surveillance's. A random but representative sample was selected and checked at
the site for accessibility. This selection was completed by Florida Power Corporation and
distributed to Precision Surveillance Corporation. The tendons chosen for previous surveillance's
can been seen on the proceeding page. The tendons selected for the seventh surveillance are listed
below.

Dome Vertical Hoop
D126 12V1 (C) 46H21 (C)

D212 (C) 45V14 (D) 461136
D339 (D) 61V8 53H16 (D)

62112
62H13

Legend:
C - Common Tendon
D - Detension Tendon



4. Msoeft a"

CRYSTAL RIVER
TENDON SURVEILLANCE 2001

25TH YEAR

"PREDICTED FORCES"

DOCUMENT NO: N750-001

REVISION NO: 0

SAFETY RELATED:

NON-SAFETY RELATED:

PAGE NO: 2 OF 101

PREPARED BY: DATE: Y•v-/./ I REVIEWED BY: DATE: //,,
U M

'I/

SUKVEIa(E~
PERID ISTSLRVE]L..ANCE 2ND&.RVBLAN'I3E 3RDSLRVE]LANCE 4-HSURVE13UA2,, 5TSM ANCE 61H SURVElU.A,,E 7THSLRVE.1.AM'E

11/27'02WM78 35,O'TO 5/9/8 9%2"21 TO 2 9/15/871""011/17/97 11/93"101/94 10T97 TO 1/2LA Lllol
_AIRSAH'Rf1SIT

(SIT 11/76) 1YEAR 3.5 YEARS 5 YEARS 11 YEARS 17 YEARS 21 YEARS 25 YEARS

21 TO- 1016VSD 21 TU- 16V,$1) 21 7Ur-1OH6V,5D 11 TT-5I-3V,3D I I TOr-51-3V,3D 11 0TT-5-3V,3D I I "urT-5H13V,3D
AcniALLY

23-TIr-0l"I7VdE) 220r-i-H07V,,5D 21T 1IrMOH6V,5D 11 "Ur.5.3V,3D 14T ,3D 2710-191 3 D
IM•1 81EEFERR.D

S-S5583, SP-5909, SP-395,
SPaSIs SP-956 sP-182REV- SP-.IREV4 sP-182REV7 SPLS2 REVIO&11 SP182 REV, 13 SP-18
GCrREPC RDATE 3r27/80 &4(8 w •9/92 3110/88 4 NA

MIE'TENDXON D139 D122 D123 DI05 (D) M15(P9 D2122(RE) _ M12 (KC)
123 "TIlAL 1215 D140 1215(R) 1U12 (gQ E131 (D) 30__D126
3 GROUPS OF 41 D1j (D) DM (D) m12 D329 D224 (A) D113 mg9(rD)
DOlM I229S3, MODS D2n8 1 E222 0)) D_1150

I31 313029 I 311 (E)
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CRYSTAL RIVER
TENDON SURVEILLANCE 2001

2 5 "H YEAR

"PREDICTED FORCES"
I PAGE NO: 3 OF 10 1

4.0 CALCULATIONS

4.1 General Background

Tendon forces curves are to be prepared for the upcoming 7 1h tendon surveillance period at CR3.
From the basic criteria as presented in Calculation S-95-0082, the supporting work for this
surveillance will be based upon those calculations.

Tendon losses have been calculated in the past per the Reference 8, 9, 10 and 11I of Calculation
S-95-0082. The individual losses include the following.
* Force loss due to elastic shortening of the containment as a result of the prestressing process and

the particular sequence of tendon stressing.
* Force loss due to the stress relaxation of the tendon wires.
" Loss of prestress force due to the creep characteristics of the concrete structure.
* Loss of prestress force due to the shrinkage of the concrete structure.

Based on the work previously accomplished in the prior surveillances, new spreadsheets were
prepared this surveillance using Microsoft Excel for the collection of input data and for the
calculation of tendon losses needed for generation for the force curves. The generation of the force
curves was also automated this surveillance by using Excel to plot the graphs. The organization of
most data used for this calculation was setup into Excel workbooks with subfiles built and included
in each workbook. There is a separate workbook for each of the three tendon groups and each one
contains the following:

* Tabulated input data.
" Original tendon stressing sequences.
" Effective wire summaries.
" "Original Stressing Data"
* Separate files including each tendon loss spreadsheet, plot data and an individual force curve.

4.2 Schedule Information

The expected timing for the seventh surveillance is Fall 2001. A date of September 1, 2001 will be
used as basis for determining the predicted values of Base, 95% Base and 90% Base and labeling
this information on the force curves. A vertical line will be shown on the force curves at the point of
thc seventh surveillance and the calculated values of Base, 95% Base and 90% Base representing
points on the curves at that time will be included on each of the curves.



DOCUMENT NO: N750-001
CRYSTAL RIVER

TENDON SURVEILLANCE 2001 RE1SlON No: 0
2 5 TH YEAR SAFETY RELATED:

NON-SAFETY RELATED:

"PREDICTED FORCES" PAGE NO: 4 OF 101

L________ PREPARED BY: ~e DATE: '-PoI REVIEWED BY: 4DATE:

4.3 General Procedure for Force Curve Generation

The same procedure within the calculation for the preparation of the force curves for the fourth, fifth
and sixth surveillance periods will be followed.

4.3.1 Preparation of Data Input Spreadsheets

In each of the Excel workbooks is a data input file where data from source calculations and current
tendon history sheets has been tabulated. See Attachment "A" for tendon history sheets.

4.3.2 Procedure for Determination of Individual Tendon Losses

The procedure for the tendon loss calculations, as derived from the reference documentation, is as
follows:

1.) Calculate original force in the tendons

The original force in the tendon is determined as follows:

C(ActualLi4ftoffPressur.._e
ORIG FORCE:= 0.7 x F ULT x , ctedLiftoffreessure x WireFactor

PredictedLiftofiPressureJ

Where:

f,1t = 240 ksi, typical for all CR3 wires.
Wire Area = 0.07685 in2

F1t1 (Kip Force) = Tendon Area (in2) x f0lt (ksi) = 0.05985 x 240
Tendon Area (in2) = Area/Wire (in2) x No. of Wires. (Considered by wire factor.)

Actual and predicted original liftoff pressures are obtained from the Tendon History Sheets. Please
see Attachment B for Tendon History Sheets.

The above expression was used as the basis for the calculations for all the shop and field end forces
calculated on the Data Input Spreadsheets. This procedure does not apply to retensioned tendons.

Note that the wire factor as shown in the various spreadsheets is a value representing the tabulated
number of effective wires over a total of 163. The number of wires is usually 163 unless cut, loose
or considered ineffective. The number of effective wires as recorded from the original installation is
documented on the tendon history sheets.

I
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Note that the wire factor used is based on current information and is not based on the number of
wires at the time of installation, therefore the original Force calculated may not be the "original
force" in the tendon back at that time. The effect of less effective wires lowers the curve vertically.
This is insignificant at the current time as the curve of interest will be correct for use at this time.

2.) Calculate Elastic Shortening Losses

The elastic shortening losses are a function of the stressing sequence number for the individual
tendon. In addition, the tendon wire factors are also considered and used. The base expression used
to calculate these forces is the same as used in previous calculations and is already built into the
basic spreadsheet templates. All the equations for elastic shortening were confirmed as being the
same as established in prior calculations. Based on the review of the procedure for calculating these
losses, it is concluded that the existing templates are still appropriate and correct with the additional
input of stressing sequence data and wire factors to be input for the current group of tendons for this
surveillance.

See Attachment B for original stressing sequences for all tendons and see the Data Input Worksheets
and Attachment A for tendon wire factor and source data.

Elastic Shortening Losses for Dome Tendons

Note there are two expressions used for elastic shortening for the dome tendons depending on the
stress sequence numbers. For dome tendons in sequences 1 through 27, the Domelow template is
used. For tendons in sequences 28 through 32, the Domehigh template it to be used. This is because
of the two separate expressions used for the calculation.

Elastic Shortening Losses:
For Dome Tendons in Sequences 1 through 27

N =27 Total Sequences
n Sequence of particular tendon.

Force Loss due to elastic shortening = Fles

Fes := (N n) x (82.7) + 75] x WireFactor

Nr
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Elastic Shortening Losses:
For Dome Tendons in Sequences 28 through 32

N = 5 (Sequences 28 through 32
n Sequence number less 27

i.e. for sequence 28, n = 1
for sequence 29, n = 2
for sequence 30, n = 3
for sequence 31, n = 4
for sequence 32, n = 5

(N n).) 3 x WireFactor
F :=1 1 f(N )]x (47.4) - 13.7]

The value for elastic shortening in kips declines as the stressing sequence increases. A review of the
data for the dome group show that values for the dome group go from 154.6 kips for sequence I
tendons down to 75 kips for sequence 27 tendons, and further going down to -13.7 kips for the last
sequence, sequence 32. Note that wire factor differences between individual tendons will cause the
calculated result to vary slightly for two tendons within the same stressing sequence.

Elastic Shortening Losses for Hoop Tendons:

N = 60 Total Sequences.
n Sequence of particular tendon.

Force Loss due to elastic shortening

e [(N n)x 134. x WireFactor

A review of the data for the hoop tendon group shows that the range of values for the calculated
elastic shortening go from 127.3 kips sequence 3 tendons down to 0 kips for the last tendon
sequence, sequence 60.
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Elastic Shortening Losses for Vertical Tendons:

N 31 Total Sequences.
n = Sequence of particular tendon.

Force Loss due to elastic shortening:

Fl=Iesx 73.[ ) x WireFactor

A review of the data for the vertical tendon group shows that the range of values calculated for
elastic shortening go from 71.1 kips for sequence I tendons down to 4.7 kips for sequence 29
tendons. There are a total of 31 stressing sequences for the vertical tendons.

3.) Calculate Wire Stress Relaxation Losses

Wire stress relaxation losses and the procedure for the determination of these losses for the 4 th, 5 th

and 6th surveillances are addressed in Calculation S-95-0082. The original wire relaxation curve, as
provided by test data from the wire vendor, forms the bases for wire relaxation loss values. It was
determined that the same procedures and figures as calculated in those prior calculations are still
applicable for this surveillance.

Note that there were adjustments made to the original stress relaxation values from the vendor
relaxation curve to allow for some conservatism and for temperature consideration of 100' F vs. 68* F.
Also, per the original design the wire factor or actual number of effective wires was considered as
negligible for these losses and was not included. Note that values for stress relaxation range between
40 and 50 kips for the surveillance period for all three tendon groups.

4.) Calculate Creep Losses

Original concrete creep calculations can be found in Calculation S-95-0082. The losses are based on
the curve contained in the reference calculation. Creep values are different for each of the three
groups of tendons. For the dome tendons in the coming surveillance period, creep values are the same
and are about 152 to 158 kips, values are between 79 and 83 kips and verticals are 36 to 38 kips.
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5.) Calculate Shrinkage Losses

Original losses from shrinkage were taken from Calculation S -95-0082. The straight line shrinkage
losses in micro inches per inch as calculated in the previously stated calculation are still applicable for
this surveillance period. Tabulated values from the references were input into the dome, hoop and
vertical spreadsheets. There are no additional variables or considerations and the same values are to
be used for this calculation. From a review of the output information, the dome values are constant at
8 to 9 kips, hoop values are above 5 kips and verticals are also slightly above 5 kips.

6.) Total Losses

Calculated force losses for elastic shortening, wire stress relaxation, creep and shrinkage are added for
a total of all losses. Also, a percent of this total of all losses is calculated based on the original average
force in the tendon.

7.) Determine Predicted Forces for Base, 95% Base and 90% Base values

The original force less the total of losses calculated yields the base predicted value for the subject
Is period of surveillance inspection. The 95% and 90% values are then calculated based on the

calculated predicted base value.

8.) Normalization Factors

Normalization factors are calculated based on the expressions and the source article contained in
Attachment I of Calculation S-95-0082. This factor usually does not change much over the forty year
time span of the calculation. The base expression for the dome normalization factor value is presented
as follows:

(A -B) x(I -) + (D -97.7)

Where:

A = Average of all Domes group.
B =Original average tendon force.
C =Wire Stress Relaxation Percentage.
D = Elastic Shortening.

As an example, Dome tendon D126 calculates as follows:

Normalization Factor = (1639 - 1634) x (1 - 0.0257) + (D - 97.7)

Normalization Factor =- 18 (which matches the spreadsheet calculation.)

Similar calculations are completed for the hoop and vertical tendons.
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9.) Plotting of Data

Only the data from Column B, L, M, & N are tabulated on a separate area on the side of the
spreadsheet. See columns R, S, T & U; Rows 40 through 50. Only these values are selected for
plotting on the force curves. This is for ease of plotting and has no affect on the quality or accuracy
of the plots.

The plots of all dome curves with all the data point showed the force curve plot line as slightly
crooked from a true linear plot. The large scale used showed some inflection points slightly off of
linear. After investigation, the condition was avoided by omitting data points at year 10 and 15 after
SIT for the final plotted figures. This was done on for presentation purposes and there is no affect
on the accuracy of the plot or the base values calculated and presented on each curve.

A column by column explanation of the losses calculation worksheet follows:

4.4. INDIVIDUAL TENDON LOSSES CALCULATION WORKSHEET: NOTES AND LEGEND

Individual tendon losses are calculated based on the procedure presented in the preceding section.
The following notes explain the spreadsheet process, input and calculations performed for each of
the columns presented. The shaded values on the losses worksheet are extracted from the data input
worksheet.

a.,

Column

A
B
C
D
E
F
G
H

Description Column

Inspection Period after SIT
Years after Concrete Placement
Elastic Shortening
Stress Relaxation Percent
Stress Relaxation Forces
Creep Strain
Creep Strain Force
Shrinkage Values

I
J

K
L
M
N
0

Description

Shrinkage Force
Total Force Loss
Total Percent Loss
Base
95% Base
90% Base
Normalization Factor

CI
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5.0 SUMMARY OF PREDICTED FORCES

SURVEILLANCE TENDONS

EFFECTIVE PREDICTED FORCES, (KIPS) NORMALIZATIONWIRES BASE 95% 90 NUMBER
BASE BASE

D126 163 1345 1278 1211 -18

D212 162 1311 1246 1180 15

D339 160 1439 1367 1295 -111

12V1 163 1528 1451 1375 -9

45V14 163 1580 1501 1422 -61

61V8 163 1494 1419 1344 23

46H21 162 1446 1374 1302 -12

46H36 163 1497 1422 1348 -63

53H16 163 1496 1422 1347 -63

62H2 163 1466 1393 1319 -33

62H13 163 1447 1375 1302 -13

(
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ADJACENT TENDONS

(,.

EFFECTIVE PREDICTED FOC , (KIPS) NORMALIZATION
WIRES BASE 95% 90% NUMBER

BASE BASE
D125 163 1294 1229 1164 33

D127 163 1406 1335 1265 -78

D211 162 1310 1245 1179 18

D213 163 1317 1252 1186 10

D338 162 1304 1238 1173 24

D340 163 1396 1326 1256 -69

61V24 163 1514 1438 1362 3

12V2 163 1599 1519 1439 -80

45V13 163 1561 1483 1405 -42

45V15 163 1484 1410 1336 33

61V7 163 1544 1467 1390 -25

61V9 163 1472 1399 1325 45

461120 160 1473 1399 1326 -39

46H-22 162 1492 1417 1342 -57

46H35 163 1459 1386 1313 -25

46H37 161 1414 1343 1272 20

53H15 163 1415 1344 1273 19

53H17 163 1364 1296 1228 68

62H1 162 1370 1302 1233 62

62H3 163 1394 1324 1255 39

62H12 163 1504 1429 1353 -69

62H14 163 1431 1360 1288 1
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5.1 DOME TENDONS

DOME TENDONS

TENDONS LISTING & INPUT DATA SHEET
INDIVIDUAL TENDONS LOSSES SHEET

INDIVIDUAL TENDONS FORCE CURVES

DESCRIPTION PAGES PREPARED BY: REVIEWED BY:
INTIALS DATE INITIALS DATE

DATA INPUT 13 ar/9-,, 7 Z "7-7, IZ

D123 18 & 19 Ave "'.

D124 20 & 21 Are-/-/ .

D125 22 &23 owe-~/
D126 24 & 25 *'-,P-'/ _L.

D127 26 & 27 • 1./,*-/ _

D128 28 & 29 •j fL" /

D129 30 &31 p */tV
D130 32 & 33 core" o/j..
D131 34 & 35 r . .

D132 36 & 37 4904-'0Fd/

D211 38 &39 4 . MP-dc .0/
D212 40 & 41 .4'0 /

D213 42 & 43 A ,

D338 44 & 45 Agee -4 .--

D339 46 & 47 ELL_____ _________

D340 48 &/49
'1It



CRYSTAL RIVER UNIT 3 - 7th TENDON SURVEILLANCE
DOME TENDONS DATA INPUT

Reference: S-95-0082

DOC ID:750-001
REVISION 0

PAGE 13 of 1D1
Initial Concrete Stress=

'Average Force =
1732.0 (ksi)
1639.0 (kips)

For Tendons in Sequences 1 through 27:
Total Stress Sequence (N) =
Total Elastic Shortening Losses =

27
82.7

For Tendons in Sequences 28 thru 32 :
Total Stress Sequence (N) = 5
Total Elastic Shortening Losses = 47.4

11 Lift-off Pressure (ksi) (1) Stress No. of Wire Orginal Forces (kips
Tendon Shop End I Field End Sequencel Effective Factor Shop Field Remarks

No. Predictedl Actual __Predicted Actual (n) (2) Wires (1) #/163 (4) End (5) End (5) (3)
(13 ](U) ~ ~ I (I- (U) ~ I (H [ _j-- -7 (Fj[) R

D121 670u 6700 68u0 690u 17 162 U.994 1614 115653
D122 6800 7050 6840 6800 26 163 1.000 1699 1629
D123 6710 6800 6640 6650 3 162 0.994 1651 1631-
D124 6800 6900 684 6700 29 163 1.000 1663 1605
D125 6800 6750 6840 6700 16 163 1.000 1627 1605
D!26 6800 6800 6840 6800 27 163 1.070 1639 1629 5
D127 6800 6900 6840 6700 29 163 1.000 1663 1605
D128 6710 6800 6650 6900 2 159 0.975 1620 1659
D129 6710 6850 6740 6600 15 161 0.988 1653 1585
D130 6870 6850 6810 6800 1 163 1.000 1634 1637
D131 6710 6700 6740 6600 29 161 0.988 1616 1585
D132 6760 6700 6800 6700 27 162 0.994 1614 1605

D211 6810 7100 6870 7000 1 162 0.994 1698 1660
D212 6770 6600 6770 6700 27 162 0.994 1588 1612 TC
D213 6840 6900 6800 6800 14 163 1.000 1653 1639

D338 6770 6800 6800 6850 12 162 0.994 1636 1641
D339 6700 6850 6700 6800 32 160 0.982 1645 1633
D340 6840 6900 6800 6700 28 163 1.000 1653 1615

File: N750DOME.xls (DOMEINP)
Notes:
(1) Ref.12, 13, 14 Crystal River 3 RIB Tendon History Sheets - Dome Tendons for Original Stressing. See Attachments B&D.
(2) Ref. 11 Crystal River 3 Tendon Surveillance Loss Calculations. See Attachment C for stress sequences.
(3) S= Selected Tendons, C =Control tendon, D =Detensioned tendon, A =Alternate tendon

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacents
(4) Wire factors are calculated based on the number of effective wires divided by 163.
(5) Original forces calculated based on the expression in S-95-0082
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSESth TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: 0121

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): NA

SHOP: 1614 FIELD: 1653

17 OF 27

AVERAGE: 1634

TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639

0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN" BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT, FORCE CR. STR. FORCE minin I FORCE LOSS LOSS
(YR:MO) (LOG) _ (KIPS) (.0001)I (KIPS)_ (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

1 3.5 105.6 2.57% 42.3 3-28 92.5 15 4.0 244.4 14.96% 1389 1320 1250 13

3 5.5 105.6 2.60% 42.7 3.86 108.8 18 5.0 262.1 16.05% 1371 1303 1234 13

5 7.5 105.6 2.68% 44:1 4.21 118.7 21 6.0 274.4 16.80% 1359 1291 1223 13

10 12.5 105.6 2.76% 45.4 4.62 130.3 25 7.0 288.3 17.65% 1345 1278 1211 13

15 17.5 105.6 2.81% 46.2 5.21 146.9 27.5 8.0 306.7 18.78% 1327 1261 1194 13

17 19.5 105.6 1324 1258 1192 13

20 22.5 105.6 2.87% 47.2 5.39 152.0 29 8.0 312.8 19.15% 1321 1255 1189 13

21:3 23.75 105.6 1319 1253 1187 13

25 27.5 105.6 2-89% 47.3 5.59 157.6 30.8 9.0 319.5 19.56% 1314 1248 1183 13

30 32.5 105.6 2.91% 47.8 5.78 163.0 32 9.0 325.4 19.92% 1308 1243 1177 13

35 37.5 105.6 2.93% 48.2 5.98 168.6 33 9.0 331.4 20.29% 1302 1237 1172 13

4.5 0 29 4. 1 14 334 7% 2 1248 11663 JT
25 275131 1248 18 0 0

0
0SC

T
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSE7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

)

TENDON: D122 INITIAL CONCRETE STRESS (PSI NA

ORIGINAL FORCES (KIPS): SHOP: 1699

STRESS SEQUENCE: 26 OF

FIELD: 1629

27

AVERAGE:. 1664

TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS
WIRE FACTOR

1639
1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I N I INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

PERIOD AFTER T STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT NSHORT. P~ERCENT FORCE CR. STR. 1FORCE m inirin FORCE LOSS LOSS 1 1______
(YR:MO) (LOG) I (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)=() (d u (u)___ "' Q -(I- I ____ m ~ J (I ) tUV ____ ____m)_I)_(u

1 3.5 78.1 2.57% 42.3 3.28 92.5 15 4.0 216.9 13.03% 1447 1375 1303 -44
3 5.5 78.1 2.60% 42.7 3.86 108.8 18 5.0 234.6 14.09% 1430 1358 1287 -44
5 7.5 78.1 2.68% 44.1 4.21 118.7 21 6.0 246.9 14.83% 1417 1347 1276 -44

10 12.5 78.1 2.76% 45.4 4.62 130.3 25 7.0 260.8 15.67% 1404 1333 1263 -44
15 17.5 78.1 2.81% 46.2 5.21 146.9 27.5 8.0 279.2 16.77% 1385 1316 1247 -44

17 19.5 78.1 1383 1314 1244 -44
20 22.5 78.1 2.870/% 47.2 5.39 152.0 29 8.0 285.3 17.14% 1379 1310 1241 -44

21:3 23.75 78.1 1377 1308 1240 -44
25 27.5 78.1 2.89% 47.3 5.59 157.6 30.8 9.0 292.0 17.54% 1372 1304 1235 -44
30 32.5 78.1 2.91% 47.8 5.78 163.0 32 9.0 297.9 17.90% 1366 1298 1230 -44
35 37.5 78.1 2.93% 48.2 5.98 168.6 33 9.0 303.9 18.26% 1360 1292 1224 -44
40 4Z.5 .1 Z.90% 4.5 b.16 17. 1 1 184 1353 I -118 -44

?.5 -47.5 130U4 U 35
9U 0

0

oZw
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION I NON INTERACTION LOS 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D123 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS) SHOP: 1651

STRESS SEQUENCE: 3 OF

FIELD: 1631 AVERAGE: 1641

27 TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639

0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I1NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENI BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENI SHORT. PERCENT FORCE CR. STR. FORCE m Win FORCE LOSS LOSS(YR.MO) (LOG) (KIPS) (-.0001) (KIPS)I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

1 3.5 148.5 2.57% 42.3 3.28 92.5 15 4.0 287.3 17.51% 1354 1286 1218 49
3 5.5 148.5 2.60% 42.7 3.86 108.8 18 5.0 305.0 18.59% 1336 1269 1202 49
5 7.5 148.5 2.68% 44.1 4.21 118.7 21 6.0 317.3 19.34% 1324 1258 1191 49
10 12.5 148.5 2.76% 45.4 4.62 130.3 25 7.0 331.2 20.18% 1310 1244 1179 49
15 17.5 148.5 2.81% 46.2 5.21 145.9 27.5 8.0 349.6 21.30% 1291 1227 1162 49
17 19.5 148.5 1289 1225 1160 49
20 22.5 148.5 2.87% 47.2 5.39 152.0 29 8.0 355.7 21.68% 1285 1221 1157 49

21:3 23.75 148.5 1284 1219 1155 49
25 27.5 148.5 2.89% 47.3 5.59 157.6 30.8 9.0 362.4 22.08% 1279 1215 1151 49
30 32.5 148.5 2.91% 47.8 5.78 163.0 32 9.0 368.3 22.44% 1273 1209 1145 49
35 37.5 148.5 2.93% 48.2 5.98 168.6 33 9.0 374.3 22.81% 1267 1203 1140 49

-- 2.5 -14- -- 2--5-- 4I.- o.1---74.3 M-4 10.0 381.3 23.24-129 197 I34 4-

25• 27.5 t 1279 1215 1151
S0-

00

C?

-'
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES- 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMEHI GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: D124 INITIAL CONCRETE STRESS (PSI NA

ORIGINAL FORCES (KIPS) SHOP: 1663

STRESS SEQUENCE: 29 OF
FIELD: 1605
5

AVERAGE: 1634
TOTAL ELASTIC SHORT. LOS 474

AVERAGE ALL DOME TENDONS 1639
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

IININDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN1 SHORT. PERCENT FORCE CR. STR. FORCE m in n FORCE LOSS LOSS
(YR:MO) (LOG)_ (KIPS) ('.0001) (KIPS)j (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (F) 1 , ] (() (1 (F) [ 1 =) =(K) I[ (L) .) (N) P) (O)

1 3.5 14.7 2.57% 42.3 3.28 92.5 15 4.0 153.5 9.40% 14081 1407 1333 -78

3 5.5 14.7 2.60% 42.7 3.86 108.8 18 5.0 171.2 10.480% 1463 1390 1317 -78

5 7.5 14.7 2.68% 44.1 4.21 118.7 21 6.0 183.5 11.23% 1451 1378 1306 -78

10 12.5 14.7 2.76% 45.4 4.62 130.3 25 7.0 197.4 12.08% 1437 1365 1293 -78

15 17.5 14.7 2.81% 46.2 5.21 146.9 27.5 8.0 215.8 13.21% 1418 1347 1277 -78

17 19.5 14.7 1416 1345 1274 -78

20 22.5 14.7 2.87% 47.2 5.39 152.0 29 8.0 221.9 13.58% 1412 1342 1271 -78

21:3 23.75 14.7 1411 1340 1270 -78

25 27.5 14.7 2.89% 47.3 5.59 157.6 30.8 9.0 228.6 13.99% 1406 1335 1265 -78

30 32.5 14.7 2T91% 47.8 5.78 163.0 32 9.0 234.5 14.35% 1400 1330 1250 -78

35 37.5 14.7 2.93% 48.2 5.98 168.6 33 9.0 240.5 14.72% 1394 1324 1254 -78

4 27.5 14.7 2.5% 48.b 8 M74.S 34 10.U _241,b 15b.I-%-/.--- 1317- 1317 1248 -78 V ro)0
M to

0
Z
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4 5 6 7 8 910 20 30 40

)

1 100
50 60 70 80 902

1600

1500

1400

CL
0

O 1300
tL0

2
0
w

12D

1100

1000
I I I I I - -F-- I -- I--- I I
0 3 5 10 15 20 25 30 35 40

SCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 11176) 0



) )

CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION I NON INTERACTION LOSS7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D125 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS) SHOP: 1627 FIELD: 1605
STRESS SEQUENCE: 16 OF 27

AVERAGE: 1616

TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS: 1639

WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN1 SHORT. PERCENT FORCE CR. STR. FORCE m inrinr FORCE LOSS LOSS
(YR:MO) (LOG) = (KIPS) (*.0001) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) , ,. (1 (u)} (u) I (L)" U-) I (Lil• (md) I (1) (J•) , t K, (I L)' ('/m) tIN) U

1 3.5 108.7 2.57% 42.3 3.28 92.5 15 4.0 247.5 15.31% 1369 1300 1232 33
3 5.5 108.7 2.60% 42.7 3.86 108.8 18 5.0 265.2 16.41% 1351 1283 1216 33
5 7.5 108.7 2.68% 44.1 4.21 118.7 21 6.0 277.5 17.17% 1339 1272 1205 33

10 12.5 108.7 2.76% 45.4 4.62 130.3 25 7.0 291.4 18.03% 1325 1259 1192 33

15 17.5 108.7 2.81% 46.2 5.21 146.9 27.5 8.0 309.8 19.17% 1306 1241 1176 33
17 19.5 108.7 1304 1239 1174 33

20 22.5 108.7 2.87% 47.2 5.39 152.0 29 8.0 315.9 19.55% 1300 1235 1170 33

21:3 23.75 108.7 1299 1234 1169 33
25 27.5 108.7 2.89% 47.3 5.59 157.6 30.8 9.0 322.6 19.96% 1294 1229 1164 33
30 32.5 108.7 291% 47.8 5.78 163.0 32 9.0 328.5 20.33% 1288 1223 1159 33
35 37.5 108.7 2.93% 48.2 5.98 168.6 33 9.0 334.5 20.70% 1282 1218 1153 33

40 1 42.5 It-72.95%- -473- 6.18 1 174.3 34 1, -341.5- 2.1 1275 1211 1147 33

25 27.5 1294 12 1154

0 Zu
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSE 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D126 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1639

27 OF

FIELD: 1629

27

AVERAGE: 1634

TOTAL ELASTIC SHORT. LOSS: 62.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639
1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

11NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. FORCE m in/in FORCE LOSS LOSS
(YR:MO) (LOG)I (KIPS) (*.0001) (KIPS)I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

=) I I) U ) I _ I (L) (I-) (u) (lI , K) II L (M= (N1 (

1 3.5 75.0 2.57% 42.3 3.28 92.5 15 4.0 213.8 13.08% 1420 1349 1278 -18

3 5.5 75.0 2.60% 42.7 3.86 108.8 18 5.0 231.5 14-.17% 1403 1333 1262 -18

5 7.5 75.0 2.68% 44.1 4.21 118.7 21 6.0 243.8 14.92% 1390 1321 1251 -18

10 12.5 75.0 2.76% 45.4 4.62 130.3 25 7.0 257.7 15.77% 1376 1308 1239 -18

15 17.5 75.0 2.81% 46.2 5.21 148.9 27.5 8.0 276.1 16.90% 1358 1290 1222 -18

17 19.5 75.0 1356 1288 1220 -18

20 22.5 75.0 2.87% 47.2 5.39 152.0 29 8.0 282.2 17.27% 1352 1284 1217 -18

21:3 23.75 75.0 . I -T1350 1283 1215 -18-

25 27.5 75.0 2.891/6 47.3 5.59 157.6 30.8 9.0 288.9 17.68% 1345 1278 1211 -18

30 32.5 75.0 2.91% 47.8 5.78 163.0 32 9.0 294.8 18.04% 1339 1272 1205 -18

35 37.5 75.0 2.93% 48.2 5.98 168.6 33 9.0 300.8 18.41% 1333 1287 1200 -18

40 42.5 -7 2.95%1 48.5 211 174.3 I4100 i78 8.4% 136 26 194-1
25 Z7.5 14 28 11

0
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES- 7th TENDON SURVEILLANCE
DOME TENDON LOSSES WORK SHEET (DOMEHI GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: D127 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP: 1663

29 OF
FIELD: 1605

5

AVERAGE:
TOTAL ELASTIC SHORT. LOSS:

1634

47.4
AVERAGE ALL DOME TENDONS: 1639

WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STE CRL CEEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTC RELAXATION C FORCE PERCENT BASE 95% BASE N% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. FORCE m infin FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ( .0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) P) ' (E) (F• (G) (H) (I) 1 (J) (K) N(L) J (M) (N) (0)

1 3.5 14.7 2.57% 42.3 3.28 92.5 15 4.0 153.5 9,40% 1481 1407 1333 -78

3 5.5 14.7 2.60% 42.7 3.88 108.8 18 5.0 171.2 10.48% 1453 1390 1317 -78

5 7.5 14.7 2.68% 44.1 4.21 118.7 21 6.0 183.5 11.23% 1451 1378 1306 -78

10 12.5 14.7 2.76% 45.4 4.62 130.3 25 7.0 197.4 12.08% 1437 1365 1293 -78

15 17.5 14.7 2.81% 46.2 5.21 146.9 27.5 8.0 215.8 13.21% 1418 1347 1277 -78

17 19.5 14.7 1416 1345 1274 -78

20 225 14.7 2.87% 47.2 5.39 152.0 29 8.0 221.9 13.58% 1412 1342 1271 -78

21:3 23.75 14.7 .... 1411 1340 1270 -78

25 27.5 14.7 2.89% 47.3 5.59 157.6 30.8 9.0 228.6 13.99% 1406 1335 1265 -78

30 32.5 14.7 2.91% 47.8 5.78 163.0 32 9,0 234.5 14.35% 1400 1330 1260 -78

35 37.5 14.7 2.93% 48.2 5.98 168.6 33 9.0 240.5 14.72% 1394 1324 1254 -78

47642 .5 14.7 2 .9 W- -48 . 7 9 - 174.3T 4W 104 = 17.5 1 5. A 1 387 - 317 124 -7

25 27-5 - - 1265 =° x'1

m•
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES- 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D128 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1620

2 OF

FIELD: 1659

27

AVERAGE: 1639
TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639

0.975

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENI BASE 95% BASE 90% BASE FACTOR
SIT PLACEMENT SHORT. PERCENTi FORCE CR. STR. FORCE m in/in T FORCE LOSS LOSS

(YR:MO) (LOG) IKP___001 (KIPS) *.0 (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I T)) [ 'L;) ] I 1 (_) (J (kK) I (Li) (N)

1 3.5 151.6 2.57% 42.3 3.28 92.5 15 4.0 290.4 17.71% 1349 1282 1214 53

3 5.5 151.6 2.60% 42.7 3.86 108.8 18 5.0 308.1 18.79% 1331 1265 1198 53
5 7.5 151.6 2.68% 44.1 4.21 118.7 21 6.0 320.4 19.54% 1319 1253 1187 53

10 12.5 151.6 2.76% 45.4 4.62 130.3 25 7.0 334.3 20.39% 1305 1240 1175 53
15 17.5 151.6 2.81% 46.2 5.21 146.9 27.5 8.0 352.7 21.51% 1287 1222 1158 53

17 19.5 151.6 1284 1220 1156 53

20 22.5 151.6 2.87% 47.2 5.39 152.0 29 8.0 358.8 21.88% 1281 1217 1153 53

21:3 23.75 151.6 1279 1215 1151 53

25 27.5 151.6 2.89% 47.3 5.59 157.6 30.8 9.0 365.5 22.29% 1274 1210 1147 53
30 32.5 151.6 2.91% 47.8 5.78 163.0 32 9.0 371.4 22.65% 1268 1205 1141 53

35 37.5 151.6 2.93% 48.2 598 168.6 33 9.0 377.4 23.02% 1262 1199 1136 53
40 42.5 151.6T,- 2.95% 48.5 6.18 17, 4 00 3-. 3.4 255- 1192V 11T3053

25 27 .5 12f4 121U 1147 So,
0:
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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)

CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D129 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1653 FIELD: 1585

15 OF 27

AVERAGE: 1619
TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639
0.988

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

11OINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. I FORCE m in/in FORCE LOSS LOSS i
(YR:MO) (LOG) _ (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

() (BI) PL, IU (t I T- (I) ( u) I L• (m)] (1) (J (K)}1 (L) (m) (iN) (U)F

1 3.5 111,. 2.57% 42.3 3.28 92.5 15 4.0 250.6 15.48% 1368 1300 1232 34

3 5.5 111.8 2.60% 42.7 3.86 108.8 18 5.0 268.3 16.57% 1351 1283 1216 34

5 7.5 111.8 2.68% 44.1 4.21 118.7 21 6.0 280.6 17.33% 1338 1271 1205 34

10 12.5 111.8 2.76% 45.4 4.62 130.3 25 7.0 294.5 18.19% 1324 1258 1192 34

15 17.5 111.8 2.81% 46.2 5.21 146.9 27.5 8.0 312.9 19.33% 1306 1241 1175 34

17 19.5 111.8 1304 1238 1173 34

20 22.5 111.8 2.87% 47.2 5.39 152.0 29 8.0 319.0 19.70% 1300 1235 1170 34

21:3 23.75 111.8 1298 1233 1168 34

25 27.5 111.8 2.89% 47.3 5.59 157.6 30.8 9.0 325.7 20.12% 1293 1229 1164 34

30 32.5 111.8 2.91% 47.8 5.78 163.0 32 9.0 331.6 20.48% 1287 1223 1159 34

35 37.5 111.8 2.93% 48.2 5.98 168.6 33 9.0 337.6 20.85% 1281 1217 1153 34
- 2.95% 48.5 1 74 34 1. 4 2 17 1 t 34

25 27.5 1293 129 4
0•
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSE 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D130 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP: 1634

STRESS SEQUENCE: 1 OF

FIELD: 1637 AVERAGE: 1635

27 TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639
1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENI BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE CR. STR. FORCE m rin/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) 11 (KIPS) (KIPS) (KIPS) (KIPS)

1 3.5 154.6 2.57% 42.3 3.28 92.5 15 4.0 293.4 17.94% 1342 1275 1208 60
3 5.5 154.6 2.60% 42.7 3.86 108.8 18 5.0 311.1 19.03% 1324 1258 1192 60
5 7.5 154.6 2.68% 44.1 4.21 118.7 21 6.0 323.4 19.78% 1312 1246 1181 60

10 12.5 154.6 2.76% 45.4 4.62 130.3 25 7.0 337.3 20.63% 1298 1233 1168 60
15 17.5 154.6 2.81% 46.2 5.21 146.9 27.5 8.0 355.7 21.75% 1280 1216 1152 60
17 19.5 154.6 1277 1213 1149 60
20 22.5 154.6 2.87% 47.2 5.39 152.0 29 8.0 361.8 22.13% 1274 1210 1146 60

21:3 23.75 154.6 1272 1208 1145 60
25 27.5 154.6 2.89% 47.3 5.59 157.6 30.8 9.0 368.5 22.54% 1267 1203 1140 60
30 32.5 154.6 291% 47.8 5.78 163.0 32 9.0 374.4 22.90% 1261 1198 1135 60
35 37.5 154.6 2.93% 48.2 5.98 168.6 33 9.0 380.4 23.26% 1255 1192 1129 60
40 4. 1 % . 174. 34 10 3.4 23 1248 1186 1123 6

25 27.5 1287 1203 1140 ý u

No
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES- 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMEHI GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

)

TENDON: D131

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): NA

SHOP: 1616
29 OF

FIELD: 1585 AVERAGE: 1601
TOTAL ELASTIC SHORT. LOSS: 47.4

AVERAGE ALL DOME TENDONS: 1639
WIRE FACTOR: 0.988

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PE-RCENT FORCE CR. STR FORCE m In/In FORCE LOSS LOSS(KP) KIS(YR:MO) (LOG) (KIPS) (__,(KIPS) _______ (KiPn) (KIPS) (KIPS) ___ (KIPS) (KIPS) (KIPS) (KIPS)
(A)I (C) (D) .0 0 ) (K)P() ) _(1) I 1_ 1) I M) I (L) I _(M) __(N) II _( _)

1 3.5 14.7 2.57% 42.3 3.28 92.5 15 4.0 153.5 9.59% 1447 1375 1303 -46

3 5.5 14.7 2.60% 42.7 3.86 108.8 18 5.0 171.2 10.70% 1430 1358 1287 -46
5 7.5 14.7 2.68% 44.1 4.21 118.7 21 6.0 183.5 11.47% 1417 1346 1276 -46

10 12.5 14.7 2.76% 45.4 4.62 130.3 25 7.0 197.4 12.33% 1403 1333 1263 -46
15 17.5 14.7 2.81% 46.2 5.21 146.9 27.5 8.0 215.8 13.48% 1385 1316 1246 -46

17 19.5 14.7 1383 1313 1244 -46
20 22.5 14.7 2.87% 47.2 5.39 152.0 29 8.0 221.9 13.86% 1379 1310 1241 -46

21:3 23.75 14.7 1377 1308 1239 -46
25 27.5 14.7 2.89% 47.3 5.59 157.6 30.8 9.0 228.6 14.28% 1372 1304 1235 -46

30 32.5 14.7 2.91% 47.8 5.78 163.0 32 9.0 234.5 14.65% 1366 1298 1230 -46
35 37.5 14.7 2.93% 48.2 5.98 168.6 33 9.0 240.5 15.03% 1360 1292 1224 -46
40 42.5 1-4.7- 2.96W% 48.5 8 6.6 74=.3 -- 9 - 107 = -2-47.5 15.4 - -- T= 1286 1218 W 4

25b 27.5: 1372 1ý 1235

0
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

)

TENDON: D132 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1614 FIELD: 1605

27 OF 27

AVERAGE: 1610

TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639

0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZCNG
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENS BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. FORCE m in/in I FORCE LOSS LOSS
(YR:MO) (LOG)[ (KIPS) (-.0001) (S(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) IPS) (KIPS)

(A (h t[ I FI W) J r tk, w) (1) (J)J (K) 11 (L) (M (N) r _

1 3.5 75.0 2.57% 42.3 3.28 92.5 15 4.0 213.8 13.28% 1396 1326 1256 6
3 5.5 75.0 2.60% 42.7 3.86 108.8 18 5.0 231.5 14.38% 1378 1309 1240 6
5 7.5 75.0 2.68% 44.1 4.21 118.7 21 6.0 243.8 15.15% 1366 1298 1229 6
10 12.5 75.0 2.76% 45.4 4.62 130.3 25 7.0 257.7 16.01% 1352 1284 1217 6
15 175 75.0 2.81% 46.2 5.21 146.9 27.5 8.0 276.1 17.15% 1334 1267 1200 6

17 19,5 75.0 1331 1265 1198 6
20 22.5 75.0 2.87% .47.2 5.39 152.0 29 8.0 282.2 17.53% 1327 1261 1195 6

21:3 23.75 75.0 1326 1260 1193 6
25 27.5 75.0 2.89% 47.3 5.59 157.6 30.8 9.0 288.9 17.95% 1321 1255 1189 6
30 32.5 75.0 2.91% 47.8 5.78 163.0 32' 9.0 294.8 18.31% 1315 1249 1183 6
35 37.5 75.0 2.93% 48.2 5.98 168.6 33 9.0 300.8 18.69% 1309 1243 1178 6

40 4.5 5.0 ,95 48. 6.5 14,3 4 1.0 37.8 19.2% -Tau- 123 T172 6

25 27.5 1321 1255 1189 00
M EPJ- 0

0
Z
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)

10 100
2 3 4 5 6 7 8 9 20 30 40 50 60 70 80 90

1600

1500

1400

(.

uJ

0 1300
IL
z
0
0
z
w
I- 1200

4-I

TENDON FORCE CURVE
TENDON D132
NORMALIZING FACTOR: 6

I 1 1 1

BASE Predicted Values For
Surveillance 7 (September 1, 2001)
BASE 1321 Kips
95% BASE 1255 Kips
90% BASE 1189 Kips

--- L I I I I I
p95 %BASE -S

-S90 % BASE

1100
CI
2'

1000
I I I

I I
IIIII i i i

0 1 3 5 10 15 20 25 30 35 40

SCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 11/76)

C)O,

o 0



) ) )

CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D211 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1698 FIELD: 1660

1 OF 27

AVERAGE: 1679

TOTAL ELASTIC SHORT. LOSS: 82.7
AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639

0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I N DINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN1 BASE 95% BASE 90% BASE FACTOR

(YR:MO) (LOG) (KIPS) (.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) J -R97-7J[ (CF ] u (E T) (G) IN (1) J~ ~ (J) (K 11 (L) (M I ( NV)[ (u)F

1 3.5 154.6 2.57% 42.3 3.28 92.5 15 4.0 293.4 17.48% 1386 1316 1247 18
3 5.5 154.6 2.60% 42.7 3.86 108.8 18 5.0 311.1 18.53% 1368 1299 1231 18
5 7.5 154.6 2.68% 44.1 4.21 118.7 21 6.0 323.4 19.26% 1356 1288 1220 18

10 1Z5 154.6 2.76% 45.4 4.62 130.3 25 7.0 337.3 20.09% 1342 1275 1207 18
15 17.5 154.6 2.81% 46.2 5.21 146.9 27.5 8.0 355.7 21.19% 1323 1257 1191 18

17 19.5 154.6 1321 1255 1189 18
20 225 154.6 2.87% 47.2 5.39 152.0 29 8.0 361.8 21.55% 1317 1251 1185 18

21:3 23.75 154.6 1315 1250 1184 18
25 27.5 154.6 2.89% 47.3 5.59 157.6 30.8 9.0 368.5 21.95% 1310 1245 1179 18
30 32.5 154.6 2.91% 47.8 5.78 163.0 32 9.0 374.4 22.30% 1305 1239 1174 18
35 37.5 154.6 2.93% 48.2 5.98 168.6 33 9.0 380.4 22.66% 1299 1234 1169 18
4 U-. - . 34 00 3874 28 1- -7 16 18

25 27.5 1310 1245 1179
- p

0(q-

O -.Z 9 ,



TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSS7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING.SEQUENCES LESS THAN 27

TENDON: D212 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS) SHOP: 1588

STRESS SEQUENCE: 27 OF

FIELD: 1612

27

AVERAGE: 1600

TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS: 1639

WIRE FACTOR: 0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENI BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN" SHORT. PERCENT FORCE CR. STIR. FORCE m infin FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (b) I U U 1) (03 P T I (ul• (H); (1) (J) ( I L M I, (N) (I u)

1 3.5 75.0 2.57% 42.3 3.28 92.5 15 4.0 213.8 13.36% 1386 1317 1248 15

3 5.5 75.0 2.60% 42.7 3.86 108.8 18 5.0 231.5 14.47% 1369 1300 1232 15

5 7.5 75.0 2.68% 44.1 4.21 116.7 21 6.0 243.8 15.24% 1356 1288 1221 15

10 12.5 75.0 2.76% 45.4 4.62 130.3 25 7.0 25717 16.11% 1342 1275 1208 15

15 17.5 75.0 2.81% 46.2 5.21 146.9 27.5 8,0 276.1 17.26% 1324 1258 1192 15

17 19.5 75.0 1321 1255 1189 15

20 22.5 75.0 2.87% 47.2 5.39 152.0 29 8.0 282.2 17.64% 1318 1252 1186 15

21:3 23.75 75.0 1316 1250 1185 15

25 27.5 75.0 2.89% 47.3 5.59 157.6 30.8 9.0 288.9 18.06% 1311 1246 1180 15

30 32.5 75.0 2.91% 47.8 5.78 163.0 32 9.0 294.8 18.42% 1305 1240 1175 15

35 37.5 75.0 2.93% 48.2 5.98 168.6 33 9.0 300.8 18.80% 1299 1234 1169 15

42 27.5 - -75 ,0 2.18 174- 3 34 1-- , 307 ,8 1 1292 12m 6 1115
25 27.5 131 1246 1180

a

Zui



TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

)

TENDON: D213 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1653 FIELD: 1639

14 OF 27

AVERAGE: 1646
TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639
1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I1NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN1 BASE 95% BASE 900/6 BASE FACTORSIT PLACEMENT: SHORT, 7fPE~fRCENTIFORCE CR. STIR.I FORCE m in in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) __ (KIPS) (KIPS) (KIPS) (KIPS) . (KIPS) (KIPS)
(A) (d (u) (U) (N ~ I~ ~ J (1) ( J) I K- ~ [=(L) [ M I (N (u))L~

1 3.5 114.8 2.57% 42.3 3.28 92.5 15 4.0 253.6 15.41% 1393 1323 1253 10
3 5.5 114.8 2.60% 42.7 3.86 108.8 18 5.0 271.3 16.48% 1375 1306 1237 10
5 7.5 114.8 2.68% 44.1 4.21 118.7 21 6.0 283.6 17.23% 1363 1294 1226 10

10 12.5 114.8 2.76% 45.4 4.62 130.3 25 7.0 297.5 18.07% 1349 1281 1214 10
15 17.5 114.8 2.81% 46.2 5.21 146.9 27.5 8.0 315.9 19.19% 1330 1264 1197 10
17 19.5 114.8 1328 1261 1195 10
20 22.5 114.8 2.87% 47.2 5.39 152.0 29 8.0 322.0 19.56% 1324 1258 1192 10

21:3 23.75 114.8 1322 1256 1190 10
25 27.5 114.8 2.89% 47.3 5.59 157.6 30.8 9.0 328.7 19.97% 1317 1252 1186 10
30 32.5 114.8 2.91% 47.8 5.78 163.0 32 9.0 334.6 20.33% 1312 1246 1180 10
35 37.5 114.8 2.93% 48.2 5.98 168.6 33 9.0 340.6 20.69% 1306 1240 1175 10

44 114.8 25 48. .1 173 34 1. 46 1% 19 1234 1 10

o zor a1317 1252 1186
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CRYSTAL RIVER UNIT 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMELOW GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

)

TENDON: D338 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1636 FIELD: 1641

12 OF 27

AVERAGE: 1638

TOTAL ELASTIC SHORT. LOSS: 82.7

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

1639
0,994

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENI BASE 95% BASE 90% BASE FACTOR
SIT PLACEMENT SHORT. PERCENT FRCE CR. STIR. IFORCE m infin IFORCE LOSS LOSS(YR:MO) (LOG) (KIPS) (F.0001) (KIPS) _ (KIPS) (KIPS) if (KIPS) (KIPS) (KIPS) (KIPS)

(A) (b _ _ _ _ _t _ _ _ _ _ J K) I () (m N U

1 3.5 120.9 2.57% 42.3 3.28 92.5 15 4.0 259.7 15.85%/0 1379 1310 1241 24

3 5.5 120.9 2.60% 42.7 3.86 108.8 18 5.0 277.4 16.93% 1361 1293 1225 24
5 7.5 120.9 2.68% 44.1 4.21 118.7 21 6.0 289.7 17.68% 1349 1281 1214 24

10 12.5 120.9_ 2.76% 45.4 4.62 130.3 25 7.0 303.6 18.53% 1335 1268 1201 24
15 17.5 120.9 2.81% 48.2 5.21 14W.9 27.5 8.0 322.0 19.66% 1316 1251 1185 24

17 19.5 120.9 1 1314 1248 1183 24

20 22.5 120.9 2.87%/6 47.2 5.39 152.0 29 8.0 328.1 20.03% 1310 1245 1179 24

21:3 23.75 120.9 1309 1243 1178 24

25 27.5 120.9 2.89% 47.3 5.59 157.6 30.8 9.0 334.8 20.44% 1304 1238 1173 24

30 32.5 120.9 2.91% 47.8 5-78 163.0 32 9.0 340.7 20.80% 1298 1233 1168 24
35 37.5 120.9 2.93% 48.2 5.98 168.6 33 9.0 346.7 21.16% 1292 1227 1163 24
- 42------0.9----95---8.5-----114.3 34 1

2 ) 27.b I U4 lz 1173 o Zj
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)

CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES- 7th TENDON SURVEILLANCE
DOME TENDON LOSSES WORK SHEET (DOMEHI GROUP)
USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: D339 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1645 FIELD: 1633
32 OF 5

AVERAGE: 1639
TOTAL ELASTIC SHORT. LOSS: 47.4

AVERAGE ALL DOME TENDONS

WIRE FACTOR:
1639
0.982

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR.I FORCE m infin FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ( .0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) II (G) I (D) (I-() I (F) I (G) I (H) I (1) 1 W() I (K) I! (L) (MW I (N) ! o

1 3.5 -13.7 2.57% 42.3 3.28 92.5 15 4.0 1253.1 7.63% 1514 1438 1362 -111
3 5.5 -13.7 2.60% 42.7 3.86 108.8 18 5.0 142.8 8.71% 1496 1421 1346 -111
5 7.5 -13.7 2.68% 44.1 4.21 118.7 21 6.0 155.1 9.46% 1484 1309 1335 -111

10 12.5 -13.7 2.76% 45.4 4.62 130.3 25 7.0 169.0 10.31% 1470 1396 1323 -111
15 17.5 -13.7 2.81% 46.2 5.21 '146.9 27.5 8.0 187.4 11.44% 1451 1379 1306 -1111
17 19.5 -13.7 1449 11378 1304 -111
20 22-5 -13.7 2.87% 147.2 5.39 152.0 29 8.0 193.5 11.81% 1445 1373 1301 -111

21:3 23.75 -13.7 1444 1371 1299 -111
25 27.5 -13.7 2.89% 47.3 5.59 157.6 30.8 9.0 200.2 12.225/ 1439 1367 1295 -111

30 32.5 -13.7 2.91% 47.8 5.78 163.0 32 9.0 206.1 12.58% 1433 1361 1289 -111
35 37.5 -13.7 2.93% .48.2 5.98 168.6 33 9.0 212.1 12.94% 1427 1355 1284 -111
4T0 -42d.5 -1;3.7 IM.95 485 618 143 4 1.0- 219,1f 13.37%x 14f2- 1349 1278 -111•

25 27.5 1439 1367 1295

0TO



TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES- 7th TENDON SURVEILLANCE

DOME TENDON LOSSES WORK SHEET (DOMEHI GROUP)

USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: 0340

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): NA

SHOP: 1653
28 OF

FIELD: 1615 AVERAGE: 1634
TOTAL ELASTIC SHORT. LOSS: 47.4

AVERAGE ALL DOME TENDONS:
WIRE FACTOR:

1639
1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BAS FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. FORCE m rnun FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001)I (KIPS)I (KIPS) I(KIPS) I(KIPS) (KIPS) (KIPS) (KIPS)

(A) I B I (C) I (U) I (E) I ( (G) (1• I ) I (J) - (K) il (L) ( M) I N) II (0)

1 3.5 24.2 2.57% 42.3 3.28 92.5 15 4.0 163.0 9.98% 1471 1397 1324 -69

3 5.5 24.2 2.60% 42.7 3.86 108.8 18 5.0 180.7 11.06% 1453 1381 1308. -69

5 7.5 24.2 2.68% 44.1 4.21 118.7 21 6.0 193.0 11.81% 1441 1369 1297 -69

10 12,5 24,2 2.76% 45.4 4.62 130.3 25 7.0 206.9 12.66% 1427 1356 1284 -69

15 17.5 24.2 2.81% 46.2 5.21 146.9 27,5 8.0 225.3 13.79% 1409 1338 1268 -69

17 19.5 24.2 1 1406 1336 1266 -69

20 22.5 24.2 2.87% 47.2 5.39 152.0 29 8.0 231.4 14.16% 1403 1333 1262 -69

21:3 23.75 24.2 1401 1331 1261 -69

25 27.5 24.2 2.89% 47.3 5.59 157.6 30.8 9.0 238.1 14.57% 1396 1326 1256 -69

30 32.5 24.2 2.91% 47.8 5.78 163.0 32 9.0 244.0 14.93% 1390 1321 1251 -69

35 37.5 24.2 293% 482 598 168.6 33 9.0 250.0 15.30% 1384 1315 1246 -69

4 42.b 2195% 0 i 34 10.0 257. 173 177 308

25 27.5 13!r 1256

M ZwQ:o
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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T RDOCUMENT NO: N750-001

TENDON SURVEILLANCE 2001 REVISION NO: I25'" YEAR SAFETY RELATED:

NON-SAFETY RELATED:

"PREDICTED FORCES" PAGE NO: 50 OF 101

PREPARED BY: DATE: REVIEWED BY: DATE:/07

5.2 VERTICAL TENDONS So0-0019, Rev. 1
Page 50 of 101

VERTICAL TENDONS

TENDONS LISTING & INPUT DATA SHEET
INDIVIDUAL TENDONS LOSSES SHEET
INDIVIDUAL TENDONS FORCE CURVES

DESCRIPTION PAGES PREPARED BY: REVIEWED BY:
INTIALS DATE INITIALS DATE

DATA INPUT 51 me I & /,/
61V24 52 & 53 eec •-•O€• lqO

12VI 54&55 C45c/.O12V2 56&5 7 w. .9- ~ !• ,, /•
45V13 58 &59 CA ý2

45V14 60 & 61
45V15 62 & 63 ~y ~
61 V7 64 & 65
61V8 66 &67 /f / Z ~ Z
61V9 68&69 ________ 4/P" '/ / qP4 4 L/

REVISION 1
D PREPARED BY: REVIEWED BY:INTIALS DATE INITIALS DATE

DATA INPUT 51B j~_____
23V24 53A & 53B

I



S01-0019, Rev. 1
Pago 51 of 101

CRYSTAL RIVER UNIT 3 - 7th TENDON SURVEILLANCE
VERTICAL TENDONS DATA INPUT

Initial Concrete Stress = W?7'.0 (ksi)
Average Force = 11644.0 (kips)
Total Stress Sequence (N) , 31
Total Elastic Shortening =.73,.5

DOC ID:750-001
REVISION 1
PAGE4@8 53ARef.

(2) Page 7A. 7B, 7C

(2) Page 15

See () & Attachment E

A -

Uft-off Pressure (ksi) (1) Stress No. of Wire Original Forces (kips)
Tendon Shop End Field End Sequence Effective Factor Shop T Field Remarks

No. 11Predicted Actual '--Predicted I Ata (n) (2) Wires (1) 1 #/163 (4) 1 End (5) . End (5) (3)(d)tu (L;) (h' I •) P-) ( U) (H) (1) I (J) K

_1_7= .... 6NIAAN_ 26 153 1.000 1616 . NIA
23V24 6870 6850 N/A N/A 24 163 1.000 1634 N/A

7 0 ;6950 /A1 N/A7 :"77 7.i'0 TWI1'7 : [ *R

12V2 6800 7050 N/A 27 163 1.000 1699 N/A

45V13 6810 6950 N/A N/A 22 163 1.000 1673 NIA
!7•M, 68107-7 76W -- W-0 7 NIATI i _ 20:_3 •i: ,: 1•.000.1 1697 NIA

45V15 6810 6750 N/A N/A 10 163 1.000 1624 N/A

61V7 6800 6950 N/A N/A 14 163 1.000 1675 N/A
77MW7 87 67m N T A 125 A .0 56 ~ nIi

61V9 6860 6800 N/A N/A 5 163 1.000 1625 N/A

File: VERTR2.XLW (VERTI

(1) Ref. Crystal River 3 RPB Tendon History Sheets . Vertical Tendons for Original Stressing
(2) Ref. Crystal River 3 Tendon Surveillance Loss Calculations, Tendon Stress Sequence. Pages 28 and 28a
(3) S =Selected Tendons, C =Control tendon, D =Detensioned tendon, A =Alternete tendon

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacents

(4) Wire factors are calculated based on the number of effective wires divided by 163.
(5) Original forces calculated based on the expression in Section 622.

31-Dec-01
10:05 AM
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
VERTICAL TENDON LOSSES WORK SHEET

TENDON: 61V24 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1616

STRESS SEQUENCE: 26 OF

FIELD: 1616

31

AVERAGE: 1616

TOTAL ELASTIC SHORT- LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. j FORCE mn/n ,I FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) _ _) I (C) (D) (I E) (F)I Iwv I (HV1) (J) (K) (L) i (0)

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.61% 1542 1465 1388 3
3 7.4 11.9 2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.92% 1537 1460 1383 3

5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 . 84.2 5.21% 1532 1456 1379 3
10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.66% 1525 1448 1372 3

15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.92% 1521 1444 1368 3

17 21.4 11.9 1519 1443 1367
20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.19% 1516 1440 1365 3

21:3 25.65 11.9 1516 1440 1364
25 29.4 11.9 2.89% 47.3 0.197 37.8 19.51 5.5 102.5 6.34% 1514 1438 1362 3

30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.51% 1511 1435 1360 3
35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.66% 1509 1433 1358 3
40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.77% 1507 1432 1356

25 29.4 1514 1438 1362 Q o0
m U)Z u,

0- 0
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

FRIE: VERTR2.XW (23V24)

TENDON: 224&M MTIAN L CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP: 16&4 FIELD: 168

STRESS SEQLENCE: 24 OF 31 ;

AVERAGE: 1634

TOTAL ELASTIC SHORT. LOSS: 736~

AVERAGE ALL VERT 1ENDONS:

VARE FACTOR:

.1644

1=

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SIINKAGE TOTAL TOTAL JNNORMALIN
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m Wmn FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (*.000)J (KIPS)I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (C) I() (E)I (F) (G) (H) () (P) (K) (L) (M) (N)

1 5A 16. 257% 42.3 0.096 18.5 6.0 1.7 79.2 4.85% 1556 14T7 1399 -9

3 7A 16A 2,60% 42.7 0.117 22A 8.5 2.4 84.3 5.16% 1560 1472 1395 -9

5 9.4 16.6 2.68% 44.1 0.130 25A 10,0 2.8 88.9 5.44% 1545 1468 1391 -9

10 14.4 1613 2.76% 45.4 0.157 305 13.5 3A 96.3 5.89% 1538 1461 1384 -9

15 19.4 163 2281% 46.2 0.173 333 15.5 4A 100.5 6.15% 1534 1457 138i -9

17 21A 16. 1532 1455 1379

20 24A 16.6 2.87% 47.2 0.188 S6.1 17.5 4a9 104.8 6A1% 1529 1453 1376 -9

21:3 25365 16B6 1529 1452 1376

25 29A 16." 29% 47.3 0.197 373 19.5 5.5 1072 6.56% 1527 1451 1374 -9

30 34A4 163 2.91% 478 0207 398 2014 53 110`8 6.73% 1524 1448 1372 -9

35 39A 163 2.93% 48.2 0.216 415 215 6.1 112A 638% 1%2 1446 1370 -9

40 44.4 1636 2.95% 48.5 0.221 423 22.5 6.4 114.1 6.98% 1520 1444 1368 -9

25 1527 1451 1374
p5P

C) 0
wo

CAl 0
W

0 M
a a

28-Jon-02
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

TENDON: 12V1 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1675

STRESS SEQUENCE: 7 OF

FIELD: 1675

31

AVERAGE: 1675

TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL -NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT~ SHORT. PERCENTFORCE SP. CR. FORCE m In/In FORCE LOSS LOSSj_ __

(YR:MO) (LOG) (KIPS) (.0001) (KIPS) (KiPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

( I A ) IB (C) ( =(E) I (P) I (G) N I (1) I (L) I a N)]. (o)

1 5.4 56.9 2.57% 42.3 0.096 18.6 6.0 1.7 119.5 7.13% 1556 1478 1400 -9
3 7.4 56.9 2.60% 42.7 0.117 22.6 8.5 2.4 124.6 7.44% 1550 1473 1395 -9
5 9.4 56.9 2.68% 44.1 0.130 25.4 10.0 2.8 129.2 7.71% 1546 1469 1391 -9

10 14.4 56.9 2.76% 45.4 0.157 30.5 13.5 3.8 136.6 8.16% 1538 1462 1385 -9
15 19.4 56.9 2.81% 46.2 0.173 33.3 15.5 4.4 140.8 8.41% 1534 1458 1381 -9

17 21.4 56.9 1533 1456 1379

20 24.4 56.9 2.87% 47.2 0.188 36.1 17.5 4.9 145.1 8.66% 1530 1453 1377 -9
21:3 25.65 56.9 1529 1453 1376

25 29.4 56.9 2.89% 47.3 0.197 37.8 19.5 5.5 147.5 8.81% 1528 1451 1375 -9

30 34.4 56.9 2.91% 47.8 0.207 39.8 20.4 5.8 150.3 8.97% 1525 1449 1372 -9

35 39.4 56.9 2.93% 48.2 0.216 41.5 21.5 6.1 152.7 9.12% 1522 1446 1370 -9
40 44.4 56.9 2.95% 48.5 0.221 42.6 22.5 6.4 154.4 9.22 1521 1445 1369 H-

25 29.4 1528 1451 1375 :D 0
m<0

:5 o
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

3

TENDON: 12V2 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1699

STRESS SEQUENCE: 27 OF

FIELD: 1699
31

AVERAGE: 1699
TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCNT1 FORCE SP. CR. FORCE m i/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I =() (G) J (D) I (E) iF) I (G) (H) 1) (J) (K) I (M) iN) F0)

1 5.4 9.5 2.57% 42.3 0.096 18.6 6.0 1.7 72.1 4.24% 1627 1546 1464 -80
3 7.4 9.5 2.60% 42.7 0.117 22.6 8.5 2.4 77.2 4.54% 1622 1541 1460 -80

5 9.4 9.5 2.68% 44.1 0.130 25.4 10.0 2.8 81.8 4.81% 1617 1537 1456 -80

10 14.4 9.5 2.76% 45.4 0.157 30.5 13.5 3-8 89.2 5.25% 1610 1530 1449 -80

15 19.4 9.5 2.81% 46.2 0.173 33.3 15.5 44 93.4 5.50% 1606 1526 1445 -80

17 21.4 9.5 1604 1524 1444

20 24.4 9.5 2.87% 47.2 0.188 36.1 17.5 4.9 97.7 5.75% 1602 1521 1441 -80

21:3 25.65 9.5 1601 1521 1441

25 29.4 9.5 2.89% 47.3 0.197 37.8 19.5 5.5 100.1 5.89% 1599 1519 1439 -80

30 34.4 9.5 2.91% 47.8 0.207 39.8 20.4 5.8 102.9 6.05% 1596 1516 1437 -80
35 39.4 9.5 2.93% 48.2 0.216 41.5 21.5 6.1 105.3 6.20% 1594 1514 1435 -80
40 44.4 9.5 2.95W 48.5 0.221 42.6 T 22.4 107=. 6.30% 1592 1513 1433 -80

25 29.4 1599 1519 1439
0 10

mw-

uz 5 p
0)

a) Z
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
VERTICAL TENDON LOSSES WORK SHEET

TENDON: 45V13 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1673

STRESS SEQUENCE: 22 OF

FIELD: 1673

31

AVERAGE: 1673
TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP, CR. FORCE m jinin FORCE LOSS LOSSII
(YR:MO) (LOG) (KIPS) (1.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

=(A) (,1) II (C) (D) (E) (F) I (G) ( HR) (I1) I (J) (K) (L) Mi (N) (O)

1 5.4 21.3 2.57% 42.3 0.096 18.6 6.0 1.7 83.9 5.02% 1589 1509 1430 -42
3 7.4 21.3 2.60% 42.7 0.117 22.6 8.5 2.4 89.0 5.32% 1584 1504 1425 -42
5 9.4 21.3 2.68% 44.1 0.130 25.4 10.0 2.8 93.6 5.60% 1579 1500 1421 -42
10 14.4 21.3 2.76% 45.4 0.157 30.5 13.5 3.5 101.0 6.04% 1572 1493 1414 -42

15 19.4 21.3 2.81% 46.2 0.173 33.3 15.5 4.4 105.2 6.29% 1567 1489 1411 -42

17 21.4 21.3 1566 1487 1409
20 24.4 21.3 2.87% 47.2 0.188 36.1 17.5 4.9 109.5 6.55% 1563 1485 1407 -42

21:3 25.65 21.3 1562 1484 1406

25 29.4 21.3 2.89% 47.3 0.197 37.8 19.5 5.5 111.9 6.69% 1561 1483 1405 -42

30 34.4 21.3 2.91% 47.8 0.207 39.8 20.4 58 114.7 6.86% 1558 1480 1402 -42
35 39.4 21.3 2.93% 48.2 0.216 41.5 21.5 6.1 117.1 7.00% 1555 1478 1400 -42
0 44.4 21.3 1 48.5 0.221 42.6 225 6.4 118.8 7.10% 1=4 476 1398 -42

25. 29.4 1561 1483 1405
5

m o
o..
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

TENDON: 45V14 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1697

STRESS SEQUENCE: 20 OF

FIELD: 1697
31

AVERAGE: 1697

TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644
1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP.CR. FORCE mn FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) 1*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

B) (C) I (F) (GU (H) (I1) J) (K) (L) (M) IW 10)

1 5.4 26.1 2.57% 42.3 0.096 18.6 6.0 1.7 88.7 5.23% 1608 1528 1447 -61
3 7.4 26.1 2.60% 42.7 0.117 22.6 8.5 2.4 93.8 5.53% 1603 1523 1443 -61

5 9.4 26.1 2.68% 44.1 0.130 25.4 10.0 2.8 98.4 5.80% 1598 1518 1438 -61

10 14.4 26.1 2.76% 45.4 0.157 30.5 13.5 3.8 105.8 6.23% 1591 1511 1432 -61

15 19.4 26.1 2.81% 46.2 0.173 33.3 15.5 4.4 110.0 6.48% 1587 1507 1428 -61
17 21.4 26.1 1585 1506 1426

20 24.4 26.1 2.87% 47.2 0.188 36.1 17.5 4.9 114.3 6.74% 1582 1503 1424 -61

21:3 25.65 26.1 1582 1503 1424

25 29.4 26.1 2.89% 47.3 0.197 37.8 19.5 5.5 116.7 6.88% 1580 1501 1422 -61
30 34.4 26.1 2.91% 47.8 0.207 39.8 20.4 5.8 119.5 7.04% 1577 1498 1419 -61
35 39.4 26.1 2.93% 48.2 0.216 41.5 21.5 6.1 121.9 7.18% 1575 1496 1417 -61
40 44.4 26.1 2.95% 48.5 0.221 42,6 22.5 6.4 123.6 7.28% 1573 1494 1416 -61

25 29.4 1580 1501 1422 " m 0
02 0
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

)

TENDON: 45V15 INITIAL CONCRETE STRESS (PSI): 987

ORIGINAL FORCES (KIPS): SHOP: 1624

STRESS SEQUENCE: 10 OF

FIELD: 1624
31

AVERAGE: 1624
TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTi FORCE SP. CR. FORCE m iMlin FORCE LOSS LOSS
(YR:MO) (LOG)I (KIPS) (-.0001)I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) () (C) (D) =() (G) =C= (I ) I (K) (L) (M) (N) ( )

1 5.4 49.8 2.57% 42.3 0.096 18.6 6.0 1.7 112.4 6.92% 1512 1436 1361 33

3 7.4 49.8 2.60% 42.7 0.117 22.5 8.5 2.4 117.5 7.23% 1507 1432 1356 33
5 9.4 49.8 2.68% 44.1 0.130 25.4 10.0 2.8 122.1 7.52% 1502 1427 1352 33

10 14.4 49.8 2.76% 45.4 0.157 30.5 13.5 3.8 129.5 7.97% 1495 1420 1346 33

15 19.4 49.8 2.81% 46.2 0.173 33.3 15.5 4.4 133.7 8.23% 1491 1416 1342 33

17 21.4 49.8 1489 1415 1340

20 24.4 49.8 2.87% 47.2 0.188 36.1 17.5 4.9 138.0 8.49% 1487 1412 1338 33

21:3 25.65 49.8 1486 1412 1337

25 29.4 49.8 2.89% 47.3 0.197 37.8 19.5 5.5 140.4 8.64% 1484 1410 1336 33

30 34.4 49.8 2.91% 47.8 0.207 39.8 20.4 5.8 143.2 8.81% 1481 1407 1333 33

35 39.4 49.8 2.93% 48.2 0.216 41.5 21.5 6.1 145.6 8.96% 1479 1405 1331 33
40 44.4 49.8 2.95-A 48. 0.221 42.6 22.5 6.4 147.3 9.07% 1477 1403 1329 33

25 29.4 1484 1410 1336 ~00D
I
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

")

TENDON: 61V7 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1675
STRESS SEQUENCE: 14 OF

FIELD: 1675

31
AVERAGE: 1675

TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR
SIT PLACEMENT SHORT. PRET FORCE SP. CR. FORCE mi In/in FORCE LOSS LOSS I______

(YR:MO) (LOG) (KIPS) (1.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)
=(A) j (B) _ (U) I ( G H (1) I (J) (K) (L) (m (N) [I (0)

1 5.4 40.3 2.57% 42.3 0.096 18.6 6.0 1.7 102.9 6.14% 1572 1494 1415 -26
3 7.4 40.3 2.60% 42.7 0.117 22.6 8.5 2.4 108.0 6.45% 1567 1489 1410 -26
5 9.4 40.3 2.68% 44.1 0.130 25.4 10.0 2.8 112.6 6.72% 1562 1484 1406 -26

10 14.4 40.3 2.76% 45.4 0.157 30.5 13.5 3.8 120.0 7.16% 1555 1477 1400 -25
15 19.4 40.3 2.81% 46.2 0.173 33.3 15.5 4.4 124.2 7.41% 1551 1473 1396 -25
17 21.4 40.3 1549 1472 1394

20 24.4 40.3 2.87% 47.2 0.188 . 36.1 17.5 4.9 128.5 7.67% 1547 1469 1392 -25
21:3 25.65 40.3 1546 1469 1391

25 29.4 40.3 2.89% 47.3 0.197 37.8 19.5 5.5 130.9 7.81% 1544 1467 1390 -25
30 34.4 40.3 2.91% 47.8 0.207 39.8 20.4 5.8 133.7 7.98% 1541 1464 1387 -25

35 39.4 40.3 2.93% 48.2 0.216 41.5 21.5 6.1 136.1 8.13% 1539 1462 1385 -25
40 44.4 40.3 2.95% 48.5 0.221 42.6 22.5 6.4 137.8 8.23% 1537 1460 1384 -25

25 29.4 1544 1467 1390
0
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
VERTICAL TENDON LOSSES WORK SHEET

TENDON: 61V8 INITIAL CONCRETE STRESS (PSI): 967

ORIGINAL FORCES (KIPS): SHOP: 1598 FIELD: 1598
STRESS SEQUENCE: 25 OF 31

AVERAGE: 1598
TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS: 1644

WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

I NDIVI DDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT~ SHORT. PERCENTI FORCE SP. CR. FORCE m Ini~n FORCE LOSS LOSS I
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) J_ (KIPS) (KIPS) (KIPS) (KIPS)

(A) I ( I ( I () I (I I () (H= () ( I (K) I (L) (M) (N) (0 )

1 5.4 14.2 2.57% 42.3 0.096 18.6 6.0 1.7 76.8 4.81% 1522 1445 1369 23
3 7.4 14.2 2.60% 42.7 0.117 22.6 8.5 2.4 81.9 5.13% 1516 1441 1365 23
5 9.4 14.2 2.68% 44.1 0.130 25.4 10.0 2.8 86.5 5.41% 1512 1436 1361 23
10 14.4 14.2 2.76% 45.4 0.157 30.5 13.5 3.8 93.9 5.88% 1504 1429 1354 23
15 19.4 14.2 2.81% 46.2 0.173 33.3 15.5 4.4 98.1 6.14% 1500 1425 1350 23
17 21.4 14.2 1499 1424 1349
20 24.4 14.2 2.87% 47.2 0.188 36.1 17.5 4.9 102.4 6.41% 1496 1421 1346 23

21:3 25,65 14.2 1495 1421 1346

25 29.4 14.2 2.89% 47.3 0.197 37.8 19.5 5.5 104.8 6.56% 1494 1419 1344 23
30 34.4 14.2 291% 47.8 0.207 39.8 20.4 5.8 107.6 6.73% 1491 1416 1342 23
35 39.4 14.2 293% 48.2 0.216 41.5 21.5 6.1 110.0 6.88% 1488 1414 1340 23
40 44.4 14.2 2.9 48.5 0.221 42.6 22.5 6.4 111.7 6.99% 1487 1412 23

25 29.4 1494 1419 1344

Q (-
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

VERTICAL TENDON LOSSES WORK SHEET

)

TENDON: 61V9 INITIAL CONCRETE STRESS (PSI).: 967

ORIGINAL FORCES (KIPS): SHOP: 1625

STRESS SEQUENCE: 5 OF

FIELD: 1625 AVERAGE: 1625
31 TOTAL ELASTIC SHORT. LOSS: 73.5

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

1644

1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE S.CR. FORCE m innln FORCE LOSS LOSS
(YR:MO) (LOG) F(KIPS) (°.001) (KIPS) (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)

(A) I I () I (D) I (E) (F) (G) (H) I (j) (K) ! (L) (i ) (N) (0)

1 5.4 61.6 2.57% 42.3 0.096 18.6 6.0 1.7 124.2 7.65% 1500 1425 1350 45
3 7.4 61.6 2.60% 42.7 0.117 22.6 8.5 2.4 129.3 7.96% 1495 1420 1346 45
5 9.4 61.6 2.68% 44.1 0.130 25.4 10.0 2.8 133.9 8.24% 1491 1416 1342 45

10 14.4 61.6 2.76% 45.4 0.157 30.5 13.5 3.8 141.3 8.70% 1483 1409 1335 45
15 19.4 61.6 2.81% 46.2 0.173 33.3 15.5 4.4 145.5 8.96% 1479 1405 1331 45
17 21.4 61.6 1477 1403 1330
20 24.4 61.6 2.87% 47.2 0.188 36.1 17.5 4.9 149.8 9.22% 1475 1401 1327 45

21:3 25.65 61.6 1474 1400 1327
25 29.4 61.6 2.89% 47.3 0.197 37.8 19.5 5.5 152.2 9.37% 1472 1399 1325 45
30 34.4 61.6 2.91% 47.8 0.207 39.8 20.4 5.8 155.0 9.54% 1470 1396 1323 45
35 39.4 61.6 2.93% 48.2 0.216 41.5 21.5 6.1 157.4 9.69% 1467 1394 1320 45
4 44.4 61.6 2.95% 4a.5 0.221 42.6 22.5 6.4 159.1 9.80% 1465 1392 1319 45

25 29.4 1472 1399 1325

WZ)..J
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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DOCUMENT NO: N750-001
CRYSTAL RIVER

TENDON SURVEILLANCE 2001
25T YEAR

"PREDICTED FORCES"

REVISION NO:

SAFETY RELATED:

NON-SAFETY RELATED:

PAGE NO: 70 OF 101

PREPARED BY: a" DATE: y•'ld/ REVIEWED BY: DATE: ,/I

5.3 HORIZONTAL TENDONS Sol-0019, Rev. 1
Page 70 of 101

HORIZONTAL TENDONS

TENDONS LISTING & INPUT DATA SHEET
INDIVIDUAL TENDONS LOSSES SHEET

INDIVIDUAL TENDONS FORCE CURVES

PAGES PREPARED BY: REVIEWED BY:DESCRIPTION INTIALS DATE INITIALS DATE

DATA INPUT 71 Ar AxP -9'/ fc._• /1,
461120 72 & 73 4r u~ II 1.I
46H21 74 & 75 A" 4'-/9/ " 1j
46H22 76 & 77 c"r'c 'lse-o/ ...4..
46H35 78 & 79 , '
46H36 80 & 81 "AC J "OzzI A
46H37 82 & 933 ' /

53H15 84 & 85 • .,
53H16 86 & 7 400.~iPi/ i. •,ni

53H117 88 & 89 clz Pvp...ov.
62H1 90 & 91 Aw "_ -.41z
62H2 92 & 93 4r , 'f "d/ i4 /Lle,,
62H3 94 & 95 ___ ____4

62H12 96 & 97 , , .

62H13 98 & 919 ~_ _ _ _ _ _ _ _ _ _ _

62H14 100 & 101 Cefc Ink______

REVISION 1 TENDONS .- , ,. 4,
DATA INPUT 71 , 4 c/ ,

46H32 77A& 77B .

46H33 77C & 77D _ .

46H34 77E & 77F 'j" ""
46H38 83A & 83B '4j /Vi/elY!

46H39 83C & 83D 9 J_ 4,1111A
46H39 83C&83D I'1/J4,4 PS4 4 4 .- 4-~- 4- -I -~

A/,-
46H41 83E & 83F Ed/ fr// I /c~//~/s,

_______________________________ . I - I/



DOCUNENT NO: N750-001
CRYSTAL RIVER

TENDON SURVEILLANCE 2001
25TH YEAR

"PREDICTED FORCES"

REVISION NO: I Q

SAFETY RELATED:

NON-SAFETY RELATED:

I .

PAGE NO: ,.70'OFX.
A.

DATE: I2 2:c REVIEWED BY: ], DATE: W:2 1 L

;01-0019, Rev. 1
2age 70A of 1015.3 HORIZONTAL TENDONS

HORIZONTAL TENDONS

TENDONS LISTING & INPUT DATA SHEET
INDIVIDUAL TENDONS LOSSES SHEET
INDIVIDUAL TENDONS FORCE CURVES

M"
REVISION 2 TENDONS A 7 -J ,/4

DATA INPUT 71 ~/A£Z. ____

46H29 77AA & 77AB W-jr/w ] r ___-

461430 77AC & 77AD PC'C /.Q /' 0/

46H31 77AE & 77AF . __ _ , __ _ -- _" _ ____"- ___

62H09 95A & 95B 1, I•2/ I 2

A



S01-0019, Rev. I
Page 71 of 101

CRYSTAL RIVER UNIT 3 -7th TENDON SURVEILLANCE
HOOP TENDONS DATA INPUT

Initial Concrete Stress = 1732.0 (ksi)
Average Force = 163,5.0 (kips)
Total Stress Sequence (N) = 60
Total Elastic Shortening Losses = 134

DOC ID:750-O01

REVISION 2

PAGE 71 of 101

Reference: S-95-0082

ZA

A

A

Lift-off Pressure (ksi) 1) Stress No. Of- W ire Original orces (kipsl
Tendon Sho nd Field End Sequence Effective Factor Shop Field Remarks

No. IdictedI Actual ]redicted Actual i n) (2) Wires (1) #/163 L4) End (5 End (5) (3)
(A-) 77- M () (E) (F) l'(G) (Mr) (1) (J)- (K)

46H 0 -•zi -73 660 60 410 .r 6 9 10
21T 6720 -6700 6730 ,6M 28 162 0.. 1624 'C 168___

46H-22 6720 6750 ' 6730 7000 43 162 0.994 1636 1694

46H29 6760 6900 6710 0.975 1632 1620 _
46H30 6720 6930 6970 6650 31 161 0.988 1669 1614
4LH31 6760 6950 6710 6650 32 163 1.000 1685 1624
4W32 760 6800 6770 1_6700 40 W63 1.000 1M9 1622
4H33 -3670 6950 6710 WOO 32 163 1.000 1685 1612

_H_ 679760 700 _670 -7060 40 163 1.000 1697 1707
46H35 6760 6700 6710 6900 33 163 1.000 1624 1685• 67W7:i 995-6 - 16775- -F§W •: 80i ~i:•;• i13 =: l00z ;: 65•• 1670'• 8 ':! =il
46H37 6720 670 73 60 34 161 0.98 162 1588

Wr 38 6720 6800 6730 6700 39 162 0.994 1648 1622
4H39 7000 6730 6750 35 162 0.994 1590 1612

4LH41 6760 6600 6770 6700 35 163 1.000 1651 1651

53HIS -6750 6800 6800 68550 15 103 1.00 1651- 1651

53H17 7 6650 68 6600 14 163 1.000 1615 15T91 _

R2-1 6800 6650 6750 -6-6 2T 162 0.994 1593 1593
a " ; ; :i M ,68 0 0 : 67 0017 M : :;7 5 0 1 ."; 8 0 ; ; : : 4 : =;.i t 3 ,! ~ • : -0 0 0 7 : -: 1 .1 6 1 5 7 .!! ! i :1 6 5 1 1 . ; S • i : ; .:i

62H3 680 6700 67_ 06650 22 163 1.000 1615 1615 _

62H09 680T0 (M0 6750 670 23 163 1.000 1639 '1639

62H12f 6800O 68W0 6750 7000- 4-4 13 1.000 -1651 f 1700oo

S 1,7 W 75 5 24 1 I _ 165 1712: S
E_62H14 6 750 6600 44 163 1.000 1603 1603

(1) Ref. Crystal River 3 R/B Tendon History Sheets - Hoop Tendons for Original Stressing
(2) Ref. Crystal River 3 Tendon Surveillance Loss Calculations, Tendon Sttess Sequence, Pages 29, 29a and 29b.
(3) S =Selected tensons, C =Control tendon, D =Detensioned tendon, A =Aitemate tendon

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacents
(4) Wire factors are calculated based on the number of effective wires divided by 163.

I&

A &~~ Au'li io/od/eJ

- /J3/'O/ dec..
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 46H20 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1679
44 OF

FIELD: 1609

60

AVERAGE: 1644
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 0.982

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

IININDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. F mR m inin FORCE LOSS LOSS
(YR:MO) I (LOG)I (KIPS) (*.0001) (KIPS)I (KIPS) (Kips) j(KIPS) (KIPS) (IS (KIPS)

WA) (B) (C) =(D) (E) J ('-) (Gu) ( I (i) I (J) (K) 11 (L) (M) (N) I _)

1 5.4 35.1 2.57% 42.0 0.090 39.5 6.0 1.7 118.3 7.19% 1526 1449 1373 -39
3 7.4 35.1 2.60% 42.5 0.110 48.5 8.5 2.4 128.5 7.82% 1515 1440 1364 -39
5 9.4 35.1 2.68% 43.8 0.123 54.1 10.0 2.8 135.8 8.26% 1508 1433 1357 -39

10 14.4 35.1 2.76% 45.1 0.150 66.0 13.5 3.8 150.0 9.12% 1494 1419 1345 -39
15 19.4 35.1 2.81% 45.9 0.167 73.6 15.5 4.4 158.9 9.67% 1485 1411 1336 -39

17 21.4 35.1 14.82 1408 1334
20 24.4 35.1 2.87% 46.9 0.181 79.0 17.5 4.9 165.9 10.09% 1478 1404 1330 -39

21:3 25.65 35.1 1477 1403 1329
25 29.4 35.1 2.88% 47.1 0.190 83.2 19.5 5.5 170.9 10.39% 1473 1399 1326 -39

30 34.4 35.1 2.91% 47.6 0.200 88.0 20.4 5.8 176.4 10.73% 1467 1394 1321 -39
35 39.4 35.1 2.93% 47.9 0.209 91.9 21.5 6.1 180.9 11.01% 1463 1390 1317 -39
I 4 35 2 4.2 01 94 2 4 1. 11 1 18 1

25 .4 1473 1326

M0
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES -7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 46H21

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): 1732

SHOP: 1624
28 OF

FIELD: 1682
60

AVERAGE: 1653
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORTI PERCENTI FORCE SP. CR.N FORCE m inS5nB FORCE LOSS LOSS
(YR:MO) (LOG) 11 (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) ] . I[ (F c) I ( I (D) I (E I (U ' I (1) (J) (K) (L) (M) (N)I I 0)

1 5.4 71.0 2.57% 42.0 0.090 39.5 6.0 1.7 154.2 9.33% 1499 1424 1349 -12
3 7.4 71.0 2.60% 42.5 0.110 48.5 8.5 2.4 164.4 9.95% 1489 1414 1340 -12
5 9.4 71.0 2.68% 43.8 0.123 54.1 10.0 2.8 171.7 10.39% 1481 1407 1333 -12
10 14.4 71.0 2.76% 45.1 0.150 66.0 13.5 3.8 185.9 11.25% 1467 1394 1320 -12
15 19.4 71.0 2.81% 45.9 0.187 73.6 15.5 4.4 194.9 11.79% 1458 1385 1312 -12

17 21.4 71.0 1455 1383 1310
20 24.4 71.0 2.87% 46.9 0.181 79.0 17.5 4.9 201.9 12.21% 1451 1379 1306 -12

21:3 25.65 71.0 1450 1377 1305
25 29.4 71.0 2.88% 47.1 0.190 83.2 19.5 5.5 206.8 12.51% 1446 1374 1302 -12

30 34.4 71.0 2.91% 47.6 0.200 88.0 20.4 5.8 212.4 12.85% 1441 1369 1297 -12
35 39.4 71.0 2.93% 47.9 0.209 91.9 21.5 6.1 216.9 13.12% 1436 1364 1293 -12

44.4 710 2 2 947 22.5 6 20 1 1433 -M131 129 -

29.4 -- 1374 1302
0 0
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

)

TENDON: 46H22

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI 1732

SHOP: 1636
43 OF

FIELD: 1694
60

AVERAGE: 1665
TOTAL ELASTIC SHORT. LOSS 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 0.994

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE m/in IFORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (C) I (D) I (E) (F) I(G) I (H) I () 1 (J) I(K) IIj (L) I(M) ) IITT7 (0)

1 5.4 37.7 2.57% 42.0 0.090 39.5 6.0 1.7 120.9 7.26% 1544 1467 1390 -57
3 7.4 37.7 2.60% 42.5 0.110 48.5 8.5 2.4 131.1 7.88% 1534 1457 1381 -57
5 9.4 37.7 2.68% 43.8 0.123 54.1 10.0 2.8 138.4 8.31% 1527 1450 1374 -57
10 14.4 37.7 2.76% 45.1 0.150 66.0 13.5 3.8 152.6 9.17% 1513 1437 1361 -57
15 19.4 37.7 2.81% 45.9 0.167 73.6 15.5 4.4 161.6 9.70% 1504 1428 1353 -57

17 21.4 37.7 1501 1426 1351
20 24.4 37.7 2.87% 46.9 0.181 79.0 17.5 4.9 168.6 10.12% 1497 1422 1347 -57

21:3 25.65 37.7 1495 1421 1346
25 29.4 37.7 2.88% 47.1 0.190 83.2 19.5 5.5 173.5 10.42% 1492 1417 1342 -57
30 34.4 37.7 2.91% 47.6 0.200 88.0 20.4 5.8 179.1 10.75% 1486 1412 1337 -57
35 39.4 37.7 2.93% 47.9 0.209 91.9 21.5 6.1 183.6 11.03% 1482 1408 1333 -57

-- 4T- 44.4r 37---9 48. .1 4. 25 64 8, 123 48 104 13 5

25 29.,4 1 492 141 142.

~0 o1(~

wzw-
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RNER DION FORCE PREDICTION i NON INTERACTOrNLOSSES -7Tih TENDON SURVEILLANCE

HOOP TENDON L. ES W0RK SHEET )

TENDON: 9'SM, 'INTIAL CONCFI:fE STRESS (P$g): •,17

ORIGINAL FORCES (KIP S): SlIOP: 1632 FIELD: 1639

STRBSSSEQUENCE: j 31, OF 8

AVERAGE: 1626

TOTAL ELASTIC SHORT. LOSS: 13lA !

AVERAGE ALL HOOP TENDONS: 1635

WiRE FACTOR: 0•75

NOTE: SHADED VALUES AF4E E•-TR•CTED FROM HOOPINP WCRK SHEET

INDIVIDUAL LOSSES TOTl..ALLOSS•ES PRkDICTED FORCES

INSPECT. YEARS --

PERIOD APTI:R STRESS CREEP' sm GE TOTAL TOTAL NIJOR•UM

AFTER COCFE' EILASTIC REX (ATIt FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SiT PLACEMENT SHORT. PERCENT FORCE SP. C9. FORCE k v FORCE LOSS LOSS

(YR:MD) (LO3) • (KIPS) (0M1) ,'(KIPS) (KIPS) (KIP) S __(KI__ (KIPS) (KPS) AKIPS). (KIPS)

(A) B (E). (F) (G) (H). " .) (K) (L) () 0)

I OA 632 2.5 42.0. 0.1•0 39.5 '6.0 1.7 14M.4 9.00% 1480 1406. 1332 .

37.4 7A 62 26% 42. 0.110 4, ,.5 2.4 1561 9f63% 1469 1396. 1322....- . - ..

5 PA 632 201% 43.8 0.123. 54.1 10.0 2.8 163.9 10on% 1462 1389. 1316 8

10 J4.4 63-2 2.7116% 45.1. 0.150 66.0 13.5 3.8 118.1 10.95% 1448 1376. 1303 8

15 j9., 63.2 2.81% 45.9 0.167 73.6 15.5 4.4 187.0 11.50% 1439 1367 1295 i8

17 214 632 ___ _______ ___ 1436 1364. 1293

20 24.11 63.2 2,8'% 46.9. 0.181 791 17.5 4.9 194.0 11.98% 1432 1360. 1289 p

.21:3 24 5 6a2 _______ ---- 1431 1359. 1288.

25 29I 632 2.88% 47.1. 0.190 832 19.5 5.5 199j0 12.24% 1427 1356, 1284 I8-i - - -.-.-

30 34.41 632 2-91% 47.6 0,200 88.0 20A 5.8 204.5 12.58% 1421 1350. 1279 f

35 ý9SA 632 2U.Z% 47.9 0.209 91.9 21.5 5.1 2091) 12.86% 1417 1346. 1275 f8

,6o40 6t9 6.2 21)"% 482 0215 94.7 22.5 M 212A 13.06% 1414 1343 1272 11L J

25 94A 1427 1356 1284

No.2 qD

o,
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CRYSTAL RIEF, LDON FORCE PREDICTION INON INTERACTIONLOSSES - 7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORKd. SHEET

) )

TENDON: 461-•i3) \NITIAL CONCRETE STRESS (PSI): i;

ORIGINAL FORCES (KIPS): SHOP: 1q;9 FIELD: 1614

STRESS SEQUENCE: OF '

AVERAGE: le2

TOTAL ELASTIC SHORT. LOSS: 1314.

AVERAGE ALL HOOP TENDONS: 163

WIRE FACTOR: 06 ;

NOTE: SHADED VALUI'S ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PRI:DICTEO FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINK/GE TOTAL TOTAL NORIAI2ING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMAENT SHORT. PERCENT FORCE SP. CR. FORCE m kvln FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (.0001) "(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) ,-KIPS) (KIPS)

________(_) (" (K) (L). D (H) (" 0

I 5.4 64.0 2.57% 42.0 0.090 39.5 16.0 1.7 147.2 8`96% 1495 1420 1345 43

3 7.4 64.0 2.60% 42b5 0.110 485 ,8.5 2A 157.4 959% 1484 1410 1336 43

5 R.4 64.0 2.8% 4328 0.123 54.1 10.0 2.8 164.1 lO.mr 1477 1403 1329 4-

10 14AI 64.0 2-70% 45.1 0.150 68.0 13.5 3.8 178.9 10.90% 1463 1390 1317 -3

15 19.41 64.0 2.81% 45.9 0.167 "3.8 155 4A 187.8 11.44% 1454 1381 13D8 43

17 21.A1 64.0 1451 1379 1306

20 24.41 64.0 2,87% 469 0.181 79.0 17.5 4-9 194.8 11.87% 1447 1375 1302 -4

.21:3 25r65 64.0 1446 1373 1301

25 23.At 64.0 2-88% 47.1 0.190 83.2 195 5.5 190.8 12.17% 1442 1370 1298 .43

30 34A1 64.0 .91% 47.6 0.200 68.0 20.4 5.8 205.3 1251% 1436 1365 1293 43

35 39A 640 293% 47.9 0.209 91-9 '215 .1 209.8 12.78% 1432 1360 1289 43

40 44. 1 64.0 295% 482 0.215 94.7 22.5 1.4 213.2 1229% 1428 1357 1286 43

25 29A 1442 1370 12981

0
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CRYSTAL RIVER. II)ON FOR-1CE PRE;DICTION / NON INTERACTION LOSSES -7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORM SHEET

) )

TENDCN: 491-m1 1NITIAL. CONCRETE STRESS (PSI): 173 1.n2

ORIGINAL FORCES (KIF.S): SHOP: 1M HIELD: 1624

STRESS SEQUE-NCE: 32' OF 80 ;

AVERAGE: 1655

TOTAL ELASTIC SHORT. LOSS: ' 134k1

AVERAGE ALL HOOP TENDONS: 1635

WIRE FACTORý '1.W0

NOTE: SHADED VALUES ARE EITRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PEF|OD AFTE7R STRESS CREEP SHRINKAGE TOTAL TOTAL NORMoZ-IZC
AFTER CONCRETE ELASTIC RELJVAClAIN FORCE PERCENT BASE 95% BASE 90%. BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m irk% FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (,DW01) (NIPS) (KIPS) (KIPS) (KIPS) IKIPS) (nIPS) (KIPS)

(AFTE COC( E LSICRlC1O (E) jG (H) FORC BAE(LBAE)%BAE FCO
,,(A) (B'" (C) (D) ) (F) G) , (I) (J (K) (L) (M) (N) (0)

1 5.4 62.5 2.57% 42.0 0.090 39.5 6.0 1.7 145.7 8.81% 1509 1433 1358 -22

3 1.4 62.5 2.60% 425 0.110 48.5 8.5 2A 155a9 9.42% 1499 1424 1349 -22

5 9.4 62.5 268% 438 0.123 54.1 10.0 2.8 1682 9B87% 1491 1417 1342 -22

10 14.41 62.5 2.76% 45.1 0.150 66u0 135 38 177.4 10.72% 1477 1403 1329 -22

15 19.91 6s.5 2.81% 459 0.167 73.8 155 4.4 186A 11127% 1468 1395 1321 -22

17 21m 62.5 1465 1392 1319

20 24.0 62.5 2.87% 46.9 0.181 79.0 175 4.9 196A 11J69% 1461 1388 1315 -22

21:3 2565 62.5 - 1460 1387 1314

25 29.AI 62.5 2.8% 47.1 0.190 832 19.5 55 198.3 1139% 1456 1383 1311 -22

30 34.91 625 2.91% 47. 0200 8810 20A 5.8 203U8 12.32% 1451 1378 1306 -22

35 '19.41 625 2.93% 472 0.209 91.9 21.5 6.1 208A 1259% 1446 1374 1302 -22"

40 44.i1 62.5 2.95% 482 0215 94.7 225 6.4 211.8 12M0% 1443 1371 1299 -22

25 29.11 1456 1383 1311

mso

0 m
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILANCE
HOOP TENDON LOSSES WORK SHEET
FILE: HOOPR3.XLW (421-130)

TENDON:

ORIGtIAL FORCES (KIPS):

STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): '

SH-OP- 409 FIELD- AVERAGE: 163S AVERAGE ALL HOOP TENDONS:~

OF 60~ TOTAL ELASTIC SHORT. LOSS: Mii' WIEFATRa4 0'

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE I6% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR.I FORCE minVn FORCE LOSS LOSS
YR:,MO) (LOG)I (KIPS) { ) (KIPSP) ( (KIPS) (KIPS) (KIPS) (KIPS) (0aps)

1 5.4 44.7 2.57% 42 0.090 39.5 6,0 1.7 127a 7,82% 1507 1432 1357 -22
3 7A4 44.7 2,0% 42.5 0.110 485 85 2A 138.1 8.44% 1497 1422 1348 -22
5 9.4 44.7 2.68% 43.8 0.123 54.1 10.0 2A8 145.4 8.% 1490 1415 1341 -22
10 14.4 44.7 2.76% 45.1 0.150 6.0 135 3A8 158.8 9.76% 1476 1402 1328 -22
15 19.4 44.7 2.81% 45a 0.167 73.8 155 4A 1685 10.31% 1467 1393 1320 -22
17 21.4 44.7 1464 1391 1318
20 24.4 44.7 2.87% 46.9 0.181 79.0 17.5 4.9 175.5 10.73% 1480 1387 1314 -22

212 25.65 44.7 1450 1386 1313
25 294 44.7 2m88% 47.1 0.190 832 19.5 5.5 180.5 11.04% 1455 1382 1300 -22
30 344 44.7 2.91% 47. 0200 88.0 20.4 5.8 186.0 11.38% 1449 1377 1304 -22
35 39.4 44.7 2a3% 47a 0,209 91.9 215 6.1 190.5 11.15% 1445 1373 1300 -22
40 44.4 4T.7 215% 482 0.215 94.1 2:25 , 1 1111291 -2_

25 2A 14 13 0 a2 30

0 CD

06 33
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CRYSTAL RfVER 3 TENDON FORCE PREDICTION NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORK SHEET

TENDON: 6H334" INITIAL CONCRETE STRESS (PSI): -

ORIGINAL FORCES (KIPS): SHOP: 10%~ AELD-~AVERAGE: 1649 AVERAGE ALL HOOP TENDONS:.L 63
STRESS SEQUENCE: T. OF TOTAL ELASTIC SHORT. LOSS:; - D VIE FACTOR: 1.w

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRIKAGE TOTAL TOTAL NOIMALWNG
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m hn/i FORCE LOSS LOSS
(YR::MO) (LOG) I (KIPS) (*.001)I (KNIS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) ( = (=) ( =) ( (I) () K) =L) (U) I 16T

1 5.4 62.5 2.57% 42.0 0.M0 39.5 6.0 1.7 145.7 8.84% 1503 1428 1353 -17
3 7A 62.5 200% 42.5 0.110 48.5 8a5 2A 155. 9.46% 1493 1418 1343 -17
5 94 62.5 2.68% 438 0.123 54.1 10.0 28 163.2 090% 1486 1411 1337 -17
10 144 62.5 2.76% 45.1 0.150 660 13.5 $.8 177A 10.76% 1471 1398 1324 -17
15 19A 625 2.81% 453 0.167 73.6 155 4A 186.4 1131% 1462 1389 1316 -17
17 214 62.5 1459 1386 1313
20 24A 62.5 2,87% 46.9 0.181 79.0 17.5 4.9 193A 11.73% 1455 1382 1310 -16

21:3 25.65 62.5 1454 1381 1309
25 29.4 62.5 2.88% 47.1 0.190 832 19.5 5.5 196.3 12,03% 1450 1378 1305 -16
30 34.4 62.5 2.91% 475 0200 880 20I 4 5.8 203.9 1227% 1445 1372 1300 -16
35 39A 62.5 2.93% 47a 0209 91.9 21.5 6.1 208.4 1254% 1440 138 1296 -16
40 44A 62.5 % 484Y22 5AT 2118 __1225% 1 143r7 1-i 293 le

)

25 29A4 1450U 137 13D

e -

v co

0 q

o

06
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION/MON INTERACTION LOSSES - 7th TENDON SU:,VEIL_.•CE
HOOP TENDON LOSSES WORK SHEET
FILE: HOOPR3.XLW (421-130)

)

TENDON:

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

ITIAL CONCRETE STRESS (PSI): 1M,•

SH-OP"; lf~ FIELD' AVERAGE: 1702 AVERArEALL HOOP TENDONS: 1

40~ OF 6 TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR: .1*~t

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP ShP2NKAGE TOTAL TOTAL NORMALEM
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

Srr PLACEMENT IISHORT. PERCENT TFORCE SP. CR. FORCE in nIm FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (J,00011 (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)(A) ,,() (C) (D) "' (E) , (F)• ? (0) -'l) • " ) ( (L) 10 m - •)

1 5.4 44.7 2.57% 42.0 0.090 39.5 6. 1.7 1279 751% 1574 1495 1417 -W6
3 7.4 44.7 2,00% 425 0.110 485 a5 2.4 138.1 8.11% 15,4 1486 1407 -,6
5 94 44.7 2.68% 43.8 0.123 54.1 10.0 2.8 145A 0 854% 1567 1479 1401 -m6

10 _14A. 44.7 2.76% 45.1 0.150 560 135 3.8 159A 9.38% 1542 1465 1388 -86
15 194 44.7 281% 45.9 0.167 73.6 155 4A 1685 9.89% 1533 1457 1380 .86

17 21.4 44.7 1531 1454 1378
20 24.4 44.7 2.87% 46.9 0.181 79.0 175 4.9 1755 10.31% 1525 1450 1374 -86

212 25.65 443 1525 1449 1373
25 294 44.7 2.88% 47.1 0.190 832 195 5.5 18015 10.80% 1521 1445 1369 -86
30 34A 44.7 291% 47.6 0200 88*. 20.4 5.8 186.0 10o3% 1516 1440 1364 -W6

35 39.4 44.7 293% 47.9 0.209 91, 215 6.1 1905 11.19% 1511 1436 1380 -86
40 44.4 44.7 % 48.2 0215 94. 225 _6A 19, 1 i5 11 137 -w

25 152 1445 1369

* 0

0~
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES -7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORK SHEET

TENDON: 46H35 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP: 1624
33 OF

FIELD: 1685
60

AVERAGE: 1655
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPiNP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m infin FORCE LOSS LOSS
(YR:MO) (LOG) I (KIPS) (:0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) () I c ) I -) ) N M • (H) I (1) (j) I K I (L) (M) () I U

1 5.4 60.3 2.57% 42.0 0.090 39.5 6.0 1.7 143.5 8.67% 1511 1436 1380 -25

3 7.4 60.3 2.60% 42.5 0.110 48.5 8.5 2.4 153.7 9.29% 1501 1426 1351 -25

5 9.4 60.3 2.68% 43.8 0.123 54.1 10.0 2.8 161.0 9.73% 1494 1419 1344 -25

10 14.4 60.3 2.76% 45.1 0.150 66.0 13.5 3.8 175.2 10.59% 1480 1406 1332 -25
15 19.4 60.3 2.81% 45.9 0.167 73.6 15.5 4.4 184.2 11.13% 1471 1397 1324 -25

17 21.4 60.3 1468 1395 1321

20 24.4 60.3 2.87% 46.9 0.181 79.0 17.5 4.9 191.1 11.55% 1464 1391 1317 -25

21:3 25.65 60.3 1462 1389 1316

25 29.4 60.3 2.88% 47.1 0.190 83.2 19.5 5.5 196.1 11.85% 1459 1386 1313 -25

30 34.4 60.3 2.91% 47.6 0.200 88.0 20.4 5.8 201.7 12.19% 1453 1381 1308 -25

35 39.4 60.3 2.93% 47.9 0.209 91.9 21.5 6.1 206.2 12.46% 1449 1376 1304 -25
60.3 .12.6% 1445 137 1301 3 -2

22,4 145 1 l8131

-jo.
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET
FILE: HOOPR3.XLW (42H30)

TENDON: 46H36 INITIAL CONCRETE STRESS (PSI 1732

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP: 1685
40 OF

FIELD: 1670
60

AVERAGE: 1678
TOTAL ELASTIC SHORT. LOSS 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHR. PRENT ORCE SP. CR. FORCE m in/in FORCE LOSS LOSSj____1 ____

(YR:MO) (LOG) (KIPS) (P.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) P B ( (U) E ) I (-) () (H) (1) --- rI -- [- (K) (L) M (N) P)

1 5.4 44.7 2.57% 42.0 0.090 39.5 6.0 1.7 127.9 7.62% 1550 1472 1395 -63
3 7.4 44.7 2.60% 42.5 0.110 48.5 8.5 2.4 138.1 8.23% 1540 1463 1386 -63
5 9.4 44.7 2.68% 43.8 0.123 54.1 10.0 2.8 145.4 8.66% 1532 1456 1379 -63

10 14.4 44.7 2.76% 0 45.1 0.150 66.0 13.5 3.8 159.6 9.51% 1518 1442 1366 -63
15 19.4 44.7 2.81% 45.9 0.167 73.6 15.5 4.4 168.5 10.05% 1509 1434 1358 -63
17 21.4 44.7 1506 1431 1356
20 24.4 44.7 2.87% 46.9 0.181 79.0 17.5 4.9 175.5 10.46% 1502 1427 1352 -63

21:3 25.65 44.7 1501 1426 1351
25 29.4 44.7 2.88% 47.1 0.190 83.2 19.5 5.5 180.5 10.76% 1497 1422 1348 -63
30 34.4 44.7 2.91% 47.6 0.200 88.0 20.4 5.8 186.0 11.09% 1492 1417 1343 -63
35 39.4 44.7 2.93% 47.9 0.209 91.9 21.5 6.1 190.5 11,36% 1487 1413 1338 -63

-40 44.4 H 44.715 L 44.1 2. b.4 19 11.5b 1484 141 1335 3

1491( 14z;2 1 347J

> 0
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)

1 10
3 4 5 6 7 8 9

100
20 30 40 50 60 70 80 902

1600

1500

U 1400a.

0
LL 1300
z
0a
I-.

1200

1100

1000

0 1 3 5 10 15 20 25 30 35 40

SCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 11/76)



) )

CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 46H37 INITIAL CONCRETE STRESS (PSI) 1732

ORIGINAL FORCES (KIPS) SHOP: 1626
STRESS SEQUENCE: 34 OF

FIELD: 1588 AVERAGE: 1607
TOTAL ELASTIC SHORT. LOSS 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 0.988

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL iNORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT T FORCE SP. CR. 1 FORCE m infn FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) I(KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) I! (C) (D) I (E) (• I (G) I (H) I (1) (P) I K) II (L) M u (N) II (0)

1 5.4 57.4 2-57% 42.0 0.090 39.5 6.0 1.7 140.5 8.75% 1466 1393 1320 20
3 7.4 57.4 2.60% 42.5 0.110 48.5 8.5 2.4 150.8 9.38% 1456 1383 .1310 20
5 9.4 57.4 2.68% 43.8 0.123 54.1 10.0 2.8 158.1 9.84% 1449 1376 1304 20
10 14.4 57.4 2.76% 45.1 0.150 66.0 13.5 3.8 172.3 10.72% 1435 1363 1291 20
15 19.4 57.4 2.81% 45.9 0.167 73.6 15.5 4.4 181.2 11.28% 1426 1354 1283 20
17 21.4 57.4 1423 1352 1281
20 24.4 57.4 2.87% 46.9 0.181 79.0 17.5 4.9 188.2 11.71% 1419 1348 1277 20

21:3 25.65 57.4 1417 1346 1276
25 29.4 57.4 2.88% 47.1 0.190 83.2 19.5 5.5 193,2 12.02% 1414 1343 1272 20
30 34.4 57.4 2.91% 47.6 0.200 88.0 20.4 5.8 198.7 12.37% 1408 1338 1267 20
35 39.4 57.4 2.93% 47.9 0.209 91.9 21.5 6.1 203.2 12.65% 1404 1333 1263 20
40 444 1 57. 29% 4. 0215- 94. 225 64 266 1.6140 13 202

25 29.4 1414 i34,3 27

0o 0



TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON NTERACT1ON LOSSES - 7th TENDON SURVELLANCE
HOOP TENDON LOSSES WORK SHEET
FLE: HOOPR3.XLW (42H30)

TENDON: ~ '6~~ IlINITAL CONCRETE STRESS (PSI): i

) )

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOPFILD* AVERAGE: 1635 AVERAGE ALL HOOP TENDONS:~~S6
r~ ~ ~ TOTAL ELASTIC SHORT. LOSS:~ WIRE FACTOR:~ ~ i

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOP1W WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMAIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. M FORCE m ink~n FORCE LOSS LOSS

(YRUJwO) (LOG) ("IS) _(001) (KIPS) (KIPS) (KIPS) (1(FS) (KIPS) (KIPS) (KIPS)
(A)(B) C) (D) (EPF G () () () (1K) 1_ () N 0

1 5.4 46.6 257% 42.0 O.9O 39.5 6j) 1.7 1292 794% 1505 1430 1355 -19
3 7.4 46.5 2J.i% 42.5 0.110 48.5 85 2A 14011 8.8% 1495 1420 1345 -19
5 9A 46A6 2.68% 4328 0.123 54.1 101a 2.8 1473 9.01% 1486 1413 1339 -19

10 14A 4&6 2.76% 45.1 0.150 Bab 13. 3.8 1615 9.88% 1473 1400 1326 -19
15 19A 466 281% 45.9 0.167 73.6 15.5 4A 1705 10A3% 1464 1391 1318 -19
17 21A 46.A 1462 1389 1316
20 24A 46.6 2.'7% 46.9 0.181 79.0 17.5 4a 1775 10A85% 1457 1385 1312 -19

21:3 25.65 46.6 1456 1383 1311
25 29A 46. 2.88% 47.1 0.190 832 19.5 55 182A 11.16% 1453 138 1307 -19
30 34A 461 2.91% 47.6 0200 8BJ1 20.4 5Z 18811 11i50 1447 1375 1307 -19
35 39A 46.6 2113% 47.9 0.209 91.9 21.5 6.1 1925 11.77% 1442 1370 1298 -19
40 44.4 46 2.95% 482 0215 94.7 22.5 OA 195. 11W 11 137 1295 -is

25 29A 1453 1380 1307

0o



TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RVIER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET
FILE: HOOPR3.XLW (42130)

TENDON: 48-3 T INITIAL CONCRETE STRESS (psi): ¶3J'

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHP '19 EDAVERAGE: 1601 AVERAGE ALL HOOP TENDONS: Vxv
A 8OFW TOTAL ELASTI SH-ORIT.LOSS: WIRE FACTOR:~

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOINP WORK SHEET

INDIVIDUAL LOSSES TOTAL.LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELXAION FORCE PERCENT BASLE 95% BAS 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m Win FORCE* LOSS LOSS
(YRVMO) (LOG) (KIPS) (*.001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)
--- ..... (8) ... I...(C) (D) (E) (F G) (H) (I) (J) (K) WL l M) (N) (0)

_ _A 555 2b7% 42.0 0_090 395 6T 1.7 139.7 6,5)% 1412 1389 1316 23
3 7.4 55,5 2.,60% 42.5 0.110 4&.5 8.5 2A 14U. 9,30n% 1452 1380 1:307 23

5 94 555 2.68% 43.8 0.123 54.1 10.0 2A 1562 9.75% 1445 13"73 1300 23
10 14A 55.5 2.76% 45.1 0.150 65.0 13.5 3.8 170A 10.04% 1431 1359 1288 23
15 194 555 2.81% 459 0.17 73 15,5 4A 1_79A 112D% 142 151 1280 23
17 214 565 1419 1348 1277

20 24A 55.5 2.87% 46.9 0.181 79.0 175 4.9 186.3 11114% 1415 1344 1273 23

213 25.65 55,5 1 1414 1343 1272

25 29.4 555 2.88% 47.1 0.190 832 195 5.5 191.3 11115% 1410 1339 1269 23

30 34A 555 2)1% 47. 0.2M0 88.0 2D.4 5.8 196) 12.2D% 1404 1334 1264 23

35 39A 55.5 2.B3% 472 0.209 91.9 21.5 6.1 201A 1258% 1400 1330 1260 23

40 44.4 w5 '25% 482 0215 1 94.7 22.5 6 2147 .79%7 1257 23
- - - --

25) 29A, 1410 1339 1269

op-

00*u
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CRYSTAL RNER 3 TENDON FORCE PREDINCTON NON INTERACKION LOSSES -7th TENDON SURVELLANCE
HOOP TENDON LOSSES WORK SHEET
FILE: HOOPR3.XLW (421-130)

TENDON: IN~464~~ ITIAL CONCRETE STRSS (PSI):. p"

) )

ORIGINAL FORCES (KIPS);
STRESS SEQUENCE:

Sa-io ý,,,5yi {l~lýi195ýýý.'. ,,ýý,ý FIEL AVERAG3E: 1651 AVERAGE ALL HOOP TEND3ONS: L~
OF 7-0ý1O TOTALELASTIC SHORT. LOSS: A RE FACTOR: !,! ••• •,,J•$ ,•I•+• ,•T

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPUIP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDIT FORCES
INSPECT. YEARS _ _ _ _ _ _ _ _ _ _ _

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT 
SHORT. PERCENT J FORCE SP. CR. FORCE m irm. FORCE LOSS LOSS

(YR1T40) (LOG)J (POPS) (*,0001) (KOPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (riPS)( A (d ..g , c D E ) I ( F ) ( G . • •( ) _ ( )( )( )( 0)

51 5.4 5518 2.57% 42.0 01390 39.5 611 1.7 139.0 8.42% 1512 1436 1361 -26
3 74 558 2.0% 42.5 0.110 485 es 2 1492 9134% 1W2 1427 1362 -28
5 9.4 551 2M% -4&8 0.123 54.1 1013 2. 1555 a.&% 1t4 1420 1345 -26

10 14A 55. 2.76% 45.1 0.150 66.0 13.5 3.S 17117 10.34% 1460 1406 1332 -26
15 19.4 55,8 2M1% 45,9 0.167 7313 15,5 4.4 179.7 10.88% 1471 136 1324 -26
17 21.4 5513 1469 1395 1322
20 24.4 5523 2*7% 46.9 0.181 79.0 17.5 4.9 186.7 11.31% 1464 1391 1318 -28

212 25,,5 5561 1463 1390 1317
25 29.4 5513 268% 47.1 0.190 8.2 195 5.5 19113 11MA1% 1459 1366 1313 -26
30 34.4 5513 2.91% 47.6 0.200 68.0 20.4 5.3 1972 11.94% 1454 1361 1308 -20
35 39.4 55.8 2113% 47a 0.209 919 215 6.1 201.7 12.22% 1449 1377 1304 -25
40 44A 5 2.5% 482 0215 -1314 13- -
25 29.4 1459 1385 1313

0

.4 ..,m $
_.,
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORK SHEET

y

TENDON: 53H15

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): 1732

SHOP: 1651
15 OF

FIELD: 1651
60

AVERAGE: 1651
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION " FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT 1 FORCE SP. CR. FORCE 1 minfin FORCE -LOSS LOSS
(YR:MO) (LOG) I (KIPS) (.0001) (KIPS) (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)

(A) (") II I (E) I I (u) I ( [) I (J) (K) ]I (L) M " (N) I' 7

1 5.4 100.5 2.57% 42.0 0.090 39.5 6.0 1.7 183.7 11.13% 1467 1394 1321 19

3 7.4 100.5 2.60% 42.5 0.110 48.5 8.5 2.4 193.9 11.74% 1457 1384 1311 19

5 9.4 100.5 2.68% 43.8 0.123 54.1 10.0 2.8 201.2 12.19% 1450 1377 1305 19

10 14.4 100.5 2.76% 45.1 0.150 66.0 13.5 3.8 215.4 13.05% 1436 1364 1292 19

15 19.4 100.5 2.81% 45.9 0.167 73.6 15.5 4.4 224.4 13.59% 1427 1355 1284 19

17 21.4 100.5 1424 1353 1281

20 24.4 100.5 2.87% 46.9 0.181 79.0 17.5 4.9 231.3 14.01% 1420 1349 1278 19

21:3 25.65 100.5 1418 1348 1277

25 29.4 100.5 2.88% 47.1 0.190 83.2 19.5 5.5 236.3 14.31% 1415 1344 1273 19

30 34.4 100.5 2.91% 47.6 0.200 88.0 20.4 5.8 241.9 14.65% 1409 1339 1268 19

35 39.4 100.5 2.93% 47.9 0.209 91.9 21.5 6.1 246.4 14.92% 1405 1334 1264 19

40 4-4105 2-% 82 025 9.7 2. . 4. -513 1401 131 2 1

29.4 1415 1344 1273J n0

mo..

0



TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORK SHEET

TENDON: 53H16 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1665
57 OF

FIELD: 1612

60

AVERAGE: 1639

TOTAL ELASTIC SHORT. LOSS: 134.0
AVERAGE ALL HOOP TENDONS: 1635

WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) _ (KIPS) (°.0001) ] (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (ui ! (C) ) (E) (F)I (G) (H) I _1) (3) (K) . (L) (M) (N) _ _0)

1 5.4 6.7 2.57% 42.0 0.090 39.5 6.0 1.7 89.9 5.48% 1549 1472 1394 -63

3 7.4 6.7 2.60% 42.5 0.110 48.5 8.5 2.4 100.1 6.11% 1539 "142 1385 -.63

5 9.4 6.7 2.68% 43.8 0.123 54.1 10.0 2.8 107.4 6.55% 1531 1455 1378 -63

10 14.4 6.7 2.76% 45.1 0.150 66.0 13.5 3.8 121.6 7.42% 1517 1441 1366 -63

15 19.4 6.7 2.81% 45.9 0.167 73.6 15.5 4.4 130.6 7.97% 1508 1433 1357 -63

17 21.4 6.7 1506 1430 1355

20 24.4 6.7 2.87% 48.9 0.181 79.0 17.5 4.9 137.5 8.39% 1501 1426 1351 -63

21:3 25.65 6.7 1500 1425 1350

25 29.4 6.7 2.88% 47.1 0.190 83.2 19.5 5.5 142.5 8.69% 1496 1422 1347 -63

30 34.4 6.7 2.91% 47.6 0.200 88.0 20.4 5.8 148 1 9.03% 1491 1416 1342 -63

35 39.4 6.7 2.93% 47.9 0.209 91.9 21.5 6.1 152.6 9.31% 1486 1412 1338 -63

40 44." 7 .95% 4b.2 10.-215 94.7 22.b 6.4 1 156.0 9./ 1483 149 1335i-6

25 2.4 14WO 1ZZ 1347

-~o

Q 0
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION INON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

)

TENDON: 53H1-7 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS): SHOP: 1615
STRESS SEQUENCE: 14 OF

FIELD: 1591 AVERAGE: 1603
60 TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I 1 I Ws I (L) (F) (U) I F [ V I =(J) (K) II (L) ([ ) I W) II (0

1 5.4 102.7 2.57% 42.0 0.090 39.5 6.0 1.7 185.9 11.60% 1417 1346 1275 68
3 7.4 102.7 2.60% 42.5 0.110 48.5 8.5 2.4 196.1 12.24% 1407 1336 1266 68
5 9.4 102.7 2.68% 43.8 0.123 54.1 10.0 2.8 203.4 12.69% 1399 1329 1259 68
10 14.4 102.7 2.76% 45.1 0.150 66.0 13.5 3.8 217.6 13.58% 1385 1316 1247 68
15 19.4 102.7 2.81% 45.9 0.167 73.6 15.5 4.4 226.6 14.14% 1376 1307 1238 68
17 21.4 102.7 1373 1305 1236
20 24.4 102.7 2.87% 46.9 0.181 79.0 17.5 4.9 233.6 14.57% 1389 1301 1232 68

21:3 25.65 102.7 1368 1299 1231
25 29.4 102.7 2.88% 47.1 0.190 83.2 19.5 5.5 238.5 14.88% 1364 1296 1228 68
30 34.4 102.7 2.91% 47.6 0.200 88.0 20.4 5.8 244.1 15.23% 1359 1291 1223 68
35 39.4 102.7 2.93% 47.9 0.209 91.9 21.5 6.1 248.6 15.51% 1354 1286 1219 68
402 - 44.4 10. .5% 4. .215 U4.7 f 22Z.5 -1.4 =5.0 157.72%- 1351 -72853 1216U- 68

40 ZW." 1364 1296 12
> o

=zm
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORK SHEET

TENDON: 62H1 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: 1593

21 OF

FIELD: 1593

60
AVERAGE: 1593

TOTAL ELASTIC SHORT. LOSS: 134.0
AVERAGE ALL HOOP TENDONS: 1635

WIRE FACTOR: 0,994

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I N DIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
I NS PECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m inrin FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) )! =C) (P) (E) n (F) (G) (H) ( I) I (J) (K) (L) (M) J (N) - =)

1 5.4 86.6 2.57% 42.0 0.090 39.5 6.0 1.7 169.8 10.66% 1423 1352 1281 62

3 7.4 86.6 2.60% 42.5 0.110 48.5 8.5 2.4 180.0 11.30% 1413 1342 1272 62

5 9.4 86.6 2.68% 43.8 0.123 54.1 10.0 2.8 187.3 11.76% 1406 1335 1265 62
10 14.4 86.6 2.76% 45.1 0.150 66.0 13.5 3.8 201.5 12.65% 1391 1322 1252 62

15 19.4 86.6 2.81% 45.9 0.167 73.6 15.5 4.4 210.4 13.21% 1382 1313 1244 62
17 21.4 86.6 1380 1311 1242
20 24.4 86.6 2.87% 46.9 0.181 79.0 17.5 4.9 217.4 13.65% 1375 1307 1238 62

21:3 25.65 86.6 1374 1305 1237
25 29.4 86.6 2.88% 47.1 0.190 83.2 19.5 5.5 222.4 13.96% 1370 1302 1233 62
30 34.4 86.6 2.91% 47.6 0.200 88.0 20.4 5.8 227.9 14.31% 1365 1297 1228 62

35 39.4 86.6 2.93% 47.9 0.209 91.9 21.5 6.1 232.4 14.59% 1360 1292 1224 62
5 442t).4137 1029 1233 -2

25 29.4 1370 1302 23

rnm0

Do 0
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L) ) )

CRYSTAL RIVER 3 TENDON FORCE PREDICTION I NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 62H2 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS) SHOP: 1615
STRESS SEQUENCE: 46 OF

FIELD: 1651
60

AVERAGE: 1633
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE; SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP.CR. FORCE m n IFORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)(A) (B) I! (C) I PC) I (E) (F) (U) (H) I (1) I (J) I (K) II (L) (M) I N() (I0C)

1 5.4 31.3 2.57% 42.0 0.090 39.5 6.0 1.7 114.5 7.01% 1518 1443 1367 -33
3 7.4 31.3 2.60% 42.5 0.110 48.5 8.5 2.4 124.7 7.63% 1508 1433 1357 -33
5 9.4 31.3 2.68% 43.8 0.123 54.1 10.0 2.8 132.0 8.08% 1501 1426 1351 -33

10 14.4 31.3 2.76% 45.1 0.150 66.0 13.5 3.8 146.2 8.95% 1487 1412 1338 -33
15 19.4 31.3 2.81% 45.9 0.167 73.6 15.5 4.4 155.1 9.500/% 1478 1404 1330 -33
17 21.4 31.3 1475 1401 1328
20 24.4 31.3 2.87% 46.9 0.181 79.0 17.5 4.9 162.1 9.93% 1471 1397 1324 -33

21:3 25.65 31.3 1470 1396 1323

25 29.4 31.3 2.88% 47.1 0.190 83.2 19.5 5.5 167.1 10.23% 1466 1393 1319 -33
30 34.4 31.3 2.91% 47.6 0.200 88.0 20.4 5.8 172.6 10,57% 1460 1387 1314 -33
35 39.4 31.3 2.93% 47.9 0.209 91.9 21.5 6.1 177.1 10.85% 1456 1383 1310 -33

4 44.4 0.215 947 22.5 b.4 1. 15 140Z W30 10 -33

25 29.4 1466 1393 319

0_4
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) )

CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORK SHEET

)

TENDON: 62H3 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP: 1615

22 OF

FIELD: 1615

60

AVERAGE: 1615

TOTAL ELASTIC SHORT. LOSS: 134.0
AVERAGE ALL HOOP TENDONS: 1635

WIRE FACTOR: 1,000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT 1 FORCE 1SP.CR. FORCE* m infln FORCE* LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I )I (F J (D I ( (F) I (C (HT I =(1) ( ) (K) I (L I ( . (N) (O)

1 5.4 84.9 2.57% 42.0 0.090 39.5 6.0 1.7 168.1 10.41% 1447 1374 1302 39
3 7.4 84.9 2.60% 42.5 0.110 48.5 8.5 2.4 178.3 11.04% 1436 1365 1293 39
5 9.4 84.9 2.68% 43.8 0.123 54.1 10.0 2.8 185.6 11.49% 1429 1358 1286 39

10 14.4 84.9 2.76% 45.1 0.150 66.0 13.5 3.8 199.8 12.37% 1415 1344 1273 39
15 19.4 84.9 2.81% 45.9 0.167 73.6 15.5 4.4 208.7 12.93% 1406 1336 1265 39
17 21.4 84.9 1403 1333 1263
20 24.4 84.9 2.87% 46.9 0.181 79.0 17.5 4.9 215.7 13.36% 1399 1329 1259 39

21:3 25.65 84.9 1398 1328 1258
25 29.4 84.9 2.88% 47.1 0.190 83.2 19.5 5.5 220.7 13.67% 1394 1324 1255 39
30 34.4 84.9 2.91% 47.6 0.200 88.0 20.4 5.8 226.2 14.01% 1389 1319 1250 39
35 39.4 84.9 2.93% 47.9 0.209 91.9 21.5 6.1 230.7 14.29% 1384 1315 1246 39

S 44.4 4.9 2.9b% 48.2 U.210 U4.7 22I W.4 234.1 1450% 1381 1131 1

25. i34 1.324 5

g ý 00

0
z
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)
CRYSTAL RIVER 3 TENI)ON FORCE PREDICTION / NON WTERACTION LOSSES -7th TENDON SURVEILLANCE

HOOP TENDON LOSSES WORIK SHEET

) )

TENDON: e2;a -INITAL. CONCRETE STRESS (PSI) ý;il 2

ORIOINALFORCES) KVS): SHOP. 153q'9 IELD: p •

STRESS SEQUENCE: • 28 OF

AVERAGE: 1039

TOTALELASTIC SHORT. LOSS: 1',.tJ
AVERAGE ALL HOOP TENDONS: 1635

WIRE FACTOR: 1A)0

NOTE: SHADED VALUES ARE EXTR•FrED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. tEARS
PEI4OD AFTrR StlESS CREElP -HRINKGE TOTAL TOTAL NOAM JIiNC

AFTER CONCRETE ELASTIC RELA T"A'1Ot FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

. SIT PLACEAENT SHORT. PERCEINIT FORCE SP. CR. FORCE m ktbn FORCE LOSS LOSS

(YR:MO) (LOG)J (KIPS) (*.9001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)
• , i_ .L '• , . L

(A) (B) C (D) (E) (F) (G) (14) (I J K 1) j ()(N)()

1 $A 82.6 2.57% 42.0 0m9 395 6.0 1.7 165.8 10.121A 1473 1399 1326 13

3 7.4 82.6 2.A0% 42.5 0.110 48.5 8.5 2.4 176.0 10.74% 1463 1390 1317 13

5 94 82.6 2.A8% 43.8 0.123 54.1 10.0 2.8 1832 11,19% 1456 1383 1310 13

10 14.41 82.6 2.76% 45.1 0.150 66.0 135 3,8 1975 12.05% 1441 1369 1297 13

15 19.41 82.6 2.81% 45.9 0.167 73.8 155 4.4 2065 12.30% 1432 1361 1289 13

17 21Ai 82.6 1430 1358 1287

20 24.4 82.8 2.87% 46-9 0.181 79.0 17.5 4.9 213.5 13D8 1425 1354 1283 13

212 25.65 82.6 1424 1353 1282

25 29,1 82.6 2,8% 47.1 0.190 83.2 195 5.5 218.4 13M33% 1420 1349 1278 13

30 ,_.4.__ 8246 2.91% 47.6 0.200 88.0 20.4 5.8 224,0 13.67% 1415 1344 1273 13

35 ,9.1 a8" 2.93% 47.9 0,209 91.9 215 6.1 228.5 13.94% 1410 1340 1269 13

40 44.A 82.6 2.95% 482 0215 94.7 225 6.4 231.9 14.15% 1407 1337 1266 13

1420 1349 1278

Al0
131

0
o.,.,
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) )

CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 62H12

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): 1732

SHOP: 1651
44 OF

FIELD: 1700
60

AVERAGE: 1675
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR. 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE mrin/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) ) 1 F I (8) I (D) I (F) I I () I (1) I (J) (K) II (L) (M) I J N) II (OF

1 5.4 35.7 2.57% 42.0 0.090 39.5 6.0 1.7 118.9 7.10% 1556 1479 1401 -69
3 7.4 35.7 2.60% 42.5 0.110 48.5 8.5 2.4 129.1 7.71% 1546 1469 1392 -69
5 9.4 35.7 2.68% 43.8 0.123 54.1 10.0 2.8 136.4 8.14% 1539 1462 1385 -69
10 14.4 35.7 2.76% 45.1 0.150 66.0 13.5 3.8 150.8 8.99% 1525 1448 1372 -69
15 19.4 35.7 2.81% 45.9 0.167 73.e 15.5 4.4 159.6 9.53% 1516 1440 1364 -69

17 21.4 35.7 1513 1437 1362
20 24.4 35.7 2.87% 46.9 0.181 79.0 17.5 4.9 166.6 9.94% 1509 1433 1358 -69

21:3 25.65 35.7 1507 1432 1357
25 29.4 35.7 2.88% 47.1 0.190 83.2 19.5 5.5 171.5 10.24% 1504 1429 1353 -69
30 34.4 35.7 2.91% 47.6 0.200 88.0 20.4 5.8 177.1 10.57% 1498 1423 1348 -69
35 39.4 35.7 2.93% 47.9 0.209 91.9 21.5 61 181.6 10.84% 1494 1419 1344 -69

2 -9 -4 1504 1429 1353 Do
0i

2 9



TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)

3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100

I

)

1
2

1600

1500

0.
U•

0
U.
z
0a
z
w

1400

1300

1200

TENDON FORCE CURVE -BASE

TENDON 62H12 I
NORMALIZING FACTOR: -69 17-

I% 195% BASE S

90% BASE 135 3Kps
zI

4toI n,

0 1 3 5 10 15 20 25 30 35 40

SCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 111176)

1100

1000

DO

r 0

90?
00



) ) )

CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 62H13

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): 1732

SHOP: 1615
24 OF

FIELD: 1712
60

AVERAGE: 1663
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR
SIT PLACEMENT SHORT. PERCENT f FORCE SP.7CR. IFORCE m inrin FORCE LOSS LOSS

(YR:MO) (LOG) _ (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) 1 (C )) I (E) I F-) I t (H) 1 (1) (J) (K) _(L) M) (N) (0)

1 5.4 80.4 2.57% 42.0 0.090 39.5 6.0 1.7 163.6 9.84% 1500 1425 1350 -13
3 7.4 80.4 2.60% 42.5 0.110 48.5 8.5 2.4 173.8 10.45% 1490 1415 1341 -13

5 9.4 80.4 2.68% 43.8 0.123 54.1 10.0 2,8 181.1 10.89% 1482 1408 1334 -13
10 14.4 80.4 2.76% 45.1 0.150 66.0 13.5 38 195.3 11.74% 1468 1395 1321 -13
15 19.4 80.4 2.81% 45.9 0.167 73.6 15.5 4.4 .204.3 12,287 1459 1386 1313 -13
17 21.4 80.4 1456 1383 1311
20 24.4 80.4 2.87% 46.9 0.181 79.0 17.5 4.9 211.2 12.70% 1452 1379 1307 -13

21:3 25.65 80.4 1451 1378 1306
25 29.4 80.4 2.88% 47.1 0.190 83.2 19.5 5.5 216.2 13.00% 1447 1375 1302 -13
30 34.4 80.4 2.91% 47.6 0.200 88.0 20.4 5.8 221.8 13.33% 1442 1369 1297 -13
35 39.4 80.4 2.93% 47.9 0.209 91.9 21.5 8.1 226.3 13.60% 1437 1365 1293 -13
40 4. 04 29% 4. 0.5 947 2. 6. 22. 1.1% 14 132 10-1

25 29.4 1447 1375 1302

0m=0==o-
oz
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CRYSTAL RIVER 3 TENDON FORCE PREDICTION / NON INTERACTION LOSSES - 7th TENDON SURVEILLANCE
HOOP TENDON LOSSES WORK SHEET

TENDON: 62H14 INITIAL CONCRETE STRESS (PSI): 1732

ORIGINAL FORCES (KIPS): SHOP: 1603
STRESS SEQUENCE: 44 OF

FIELD: 1603
60

AVERAGE: 1603
TOTAL ELASTIC SHORT. LOSS: 134.0

AVERAGE ALL HOOP TENDONS: 1635
WIRE FACTOR: 1.000

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN7 SHORT. PERCENT I FORCE SP. CR. FORCE m rainin FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) II (C) I (D) I (E) I (F) I -W 1- I (H (1) I () I (K) (L) I M) N) I (0)

1 5.4 35.7 2.57% 42.0 0.090 39.5 6.0 1.7 118.9 7.42% 1484 1410 1335 1
3 7.4 35.7 2.60% 42.5 0.110 48.5 8.5 2.4 129.1 8.06% 1474 1400 1326 1
5 9.4 35.7 2.68% 43.8 0.123 54.1 10.0 2.8 136.4 8.51% 1466 1393 1320 1

10 14.4 35.7 2.76% 45.1 0.150 66.0 13.5 3.8 150.6 9.40% 1452 1379 1307 1
15 19.4 35.7 2.81% 45.9 0.167 73.8 15.5 4.4 159.6 9.96% 1443 1371 1299 1
17 21.4 35.7 1440 1368 1296
20 24.4 35.7 2.87% 46.9 0.181 79.0 17.5 4.9 166.6 10.39% 1436 1364 1292 1

21:3 25.65 35.7 1435 1363 1291
25 29.4 35.7 2.88% 47.1 0.190 83.2 19.5 5.5 171.5 10.70% 1431 1360 1288 1
30 34.4 35.7 2.91% 47.6 0.200 88.0 20.4 5.8 177.1 11.05% 1426 1354 1283 1
35 39.4 35.7 2.93% 47.9 0.209 91.9 21.5 6.1 181.6 11.33% 1421 1350 1279 1

9 47 25 4 0 .7 2. 6.4 185.0 11.54% 41W8 1479 1-76 1

25 29.4 1431 1360 1288
*0

-0z•
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CRYSTAL RIVER
TENDON SURVEILLANCE 2001

2 5T" YEAR

"PREDICTED FORCES"

ATTACHMENT A

TENDON HISTORY DATA SHEETS FOR THE 7 TH SURVEILLANCE



SHEET 20 2

• 6 0 0 0 00 [ m mForida CRYSTAL RIVER 'lIT NO, 3 PAGE A2

-. 10111 Power REACTOR BUILDING PRLSTRESSING SYSTEM
- -*6 . . TENDON 11LSTORY

TENDON IDENTIFICATION NUMBER 40 /12 CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC_ _ CR

1. CAI/QA vendor inspection cover letter number-FPC . DATE

2. Date tendon received on-site l__ R Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wires

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END

SOF

NO: N750-001
A, I6

TOTAL

A Elongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift-Off Pressure - Predicted/Actual I /

Shim Thickness/80% Ultimate Pressure I /

Unseated/Broken Wires Total effective wires after stressing

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Teml

Date end caps refilled: Shop Field

7. Data compiled by e__ _ _ Organization

Date 7

/

N/A

N/A

8. Additional Connments: 6:1-01" £e,.-

00, ,1/:96 200', /2.4-W2 111/C,0.95g9/
A.

r

- -- -~--~



SIEET .2/ oFr/ '

Florida CRYSTAL RIVER UN;IT NO. 3 DOCUMENTNO:N750-001

t ., Power REACTOR BUILDING PIn" rRESSING SYSTEM I
,.eO•• •o ..... ,,.•TEl HONIlS'TORY

tLNiON iDENTIFICATION NUMBER _ ____ __/_ CUT LENGTH /5" s- s"/
SHOP WASIIER ID: PC . ".L. CR J-'/ FIELD WASHER ID: PC.JD CR J7 j

1. GAI/QA vendor inspection cover letter number-FPC # /oZoZ DATE E ,/;y

2. Date tendon received on-site 8-o.7/ MR Number______________

3. Date installed in conduit 6'--'-L/ Installation NCR's

Wires removed _ Wires replaced 0 To.tal Ineffective wires 0

4. Date buttonheaded 9-?6-74 Buttonheading NCR's

Bad wires / Accept. Reheads 4:_ __>. Total Ineffective wires /

5. Date stressed 11- J 7'7 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. 5"• /5 0t 5 / 5 1- / jp•

Lift-Off Pressure - Predicted/Actual. G760____ _O _ _s o _)_C/oC__ )_ N/A

Shim Thickness/80% Ultimate Pressure L /770 ( 17760 N/A

Unseated/Broken Wires • Total effective wires after stressing I GQ

6. Date Bulk-filled . -jZ", _____ Bulk-Filling NCR's

Time since Installation /0,54rz"i Inlet Pressure 5) )g Outlet Temp.

Date end caps refilled: Shop //--2j1 - 76 Field 1/124-7(

7. Data compiled by __Organization 3_4z

Date F4,

8. Additional Co=-•ents:

- .~-'- - - ,----~----.--~-- - .-.--.-- -



O; Florida
F.A •?-•A: PowerI u, 'I . .. ..

SHEET 2/,? OF

" G DOCUATNO: N750-001
PAGE A4 OF A65CRYSTAL RIVER t"'iIT NO. 3

REACTOR BUILDING PREzTRESSING SYSTEM
TENDON HISTORY

TENDON IDENTIFICATION NUMBER z /2/ CUT LENGTH

SHOP WASIIER ID: PC CR FIELD WASHER ID: PC

1. CAI/QA vendor inspection cover letter number-FPC I Di

2. Date tendon received on-site RXR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wi

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

ATE

wires

res

TOTALSHOP END FIELD END
FE

4{

-N
Elongation (1500 psi to 80% ult.)-ilred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total eff

6. Date Bulk-filled Bulk-Fill

Time since installation Inlet Pre

Date end caps refilled: Shop

7. Data compiled by ___

I I

/ I

/

N/A

N/A

[ective wires after stressin

.ing NCR's

essure Outlet Te

Field

Organization

Date &

g

mp.

-- - =

8. Additional Conr-ents: ',-7'd' -

7!2 - -6 " 17 " l ,r 6 ,l ,.

--. I/



SHEET A F..23
" FNoridao o

00 F dCRYSTAL RIVER UNJIT NO. 3 PAGE A5 OF A65

Power REACTOR BULLDlNGC P•1W 'RESSING SYSTEM
,*o0o* Co, ... ,TENDON HISTORYlogo@

TL.IDON IDENTIFICATION NUMBER /c•. CUT LENGTH /"/-

SHOP WASHER ID: PC .4J. CR 1 C1 -FIELD WASHER ID: PC I *Q -,;k CR

1. GAI/QA vendor inspection cover letter number-FPC - /0 02. DATE +1111_-X

2. Date tendon received on-site L_-3_ _ _ _ RMR Number ___

3. Date installed in conduit -9- q Ins tallation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded 9-,474/ Buttonheading NCR's

Bad wires _ Accept. Reheads _ Total Ineffective wires <

5. Date stressed /• 2 74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult. )-Prod. /Act. &A~ 10' , - Q ~ o

Lift-Off Pressure - Predicted/Actual S____/_7____ 0__ _ N/A

Shim Thickness/80% Ultimate Pressure "-_ 1of1-7770 -7 " 1 "'9 N/A

Unseated/Broken Wires 0 Total effective wires after stressing 1J(3
6. Date Bulk-filled 0_- a_.6- 7r Bulk-Filling NCR's 0/870

Time since installation / ______6" Inlet Pressure Outlet Temp. /o•,.2. 0

Date end caps refilled: Shop //-Z4-T6• Field //-Z4 -76

7.: Data compiled by .? 'Organization ___

Date _ _ _ _ _ _ _

8. Add it ional Conznents: Ž.~z'\ ~er~ ~u ~ ~ ~ ix_______
0i



Florida
't. 0 }Wj Powerr-,•C t0 wo < o A. . I...,o.

SHEET 22 R OF

DOCUMENT NO: N750-001
PAGE A6 OF A65.. CRYSTAL RIVER t",IT NO. 3

REACTOR BUILDING PRESLTRESSING SYSTEM
TENDON HISTORY

TENDON IDENTIFICATION NUMBER 49 /2 2 CJT LENGT_

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC _ DI

2. Date tendon received on-site _RMR Number

3. Date Installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wil

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

•TE

wiires

res

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total ef;

6. Date Bulk-filled Bulk-Fil

Time since installation Inlet Prl

Date end caps refilled: Shop

7. Data compiled by .22

I I

/ ______

/

N/A

fective wires after stressing

ling NCR's

essure Outlet Temp

Field

Organization

Date " 0/111, A

8. Additional Co-nents: P 1-11 -

a~e I~d iD-f. i., el (/7~/60~ ,4/ L6 6/o/)
x,~~4A~/i / jd<,,,.,e - .s",• •oo 6,,',/,) A,,,l r-9,a• (.,i,;,/.•)

/- e-lZ/) f

2"A . e /V I Z

I



) j)

CRYSTAL RIVERI UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON SURVEILLANCE RECORD TENDON NO. D122

Inspection
Period and

0...m

LIFT OFF CONDITION RETENSIONING
Avg. Shim Elong- Total Avg. Shim Elong- Total Reactor Bldg.

Force Force Thickness scion Effective Force Force Thickness stion Effective Temperature OF
Location (I;..) (ki a) (fin) (inl uires (ki9) (kian) (in) (in) Wires Int. Ext. Commen t

1 2 3 4 5 6 7 8 9 10 .1I 12 13 14 Is

Original S 1699 V. 5JA" N/A MI/A MI
Stressing

12/2/74 F JJ . 4 7" 5-3a". JU" M N/A N/A N/A N/A N/A N/A

Lift-Off S 1580 UiL ML. ALLA AL&A NIA 1. Dome repair

7L/6176 F w 15 H _ J NiA_. JAI MLh IA- AAL NIA_ NJA_ AlL .Il

nd

2 n. 1i 7J1 N/A VA .MA N/A 1. Lift-off only

512/80 F • . 7" I J IA_ . .LL&. kL NL_ .L. A2

9i
z

ýS



SHEET __,!LO

Florida CRYSTAL RIVER U'1T NO. 3 DOCUMET NO: N750-o0o1

Power REAcr•, BulLDIG P,1,: •rESSING SYSTEM AEoFAo5
" ... .TEINDON HiSTORY

'eoo*

TENDON IDENTIFICATION 14UMBER D/I L, CUT LENGTH /j/-

SHOP WASHER ID: PC J CR ) _r'q7 FIELD WASHER ID: PC J CR

I. GAI/QA vendor inspection cover letter number-FPC # /OZoZ. DATE _ ___

2. Date tendon received on-site 0- 241 KXR Number- 3Y0071

3. Date installed in conduit -" - '741 Ins'tallation NCR's

- Wires removed _ Wires replaced a Total Ineffective wires 0

4. Date buttonheaded 9'2 4- Buttonheading NCR's Z/-•'/-

Bad wires /0 Accept. Reheads -Total Ineffective wires

5. Date stressed /H-9-74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. "/ 5' 5'"/ A JO
Lift-Off Pressure - Predicted/Actual "O-/ (00)s T. (]'10 N/A

Shim Thickness/80% Ultimate Pressure 6 1- A• 12QO ;. N/A

Unseated/Broken Wires Total effective wires after stressing )5 , -

6. Date Bulk-filled -,5 --7S Bulk-Filling NCR's

Time since installation /O07r4 " Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by ..?Organization

Date-731.

8. Additional Corrnents:



(
)

CRYSTAL RIVER UNIT No. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON SURVEILLANCE RECORD TENDON NO. D123

LIFT OFF CONDITION RETENSIONINC

Inspection Avg. Shim Elong- Total Avg. Salmi lsong- Total Reactor Bldg.
Period and Force Force Thickness ation Effective Force Force Thickness orion Effective Temperature OF

Date Location (kips) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wires Int. Ext. Comments
1 2 3 4 5 6 7 8 9 10 II 12 13 14 15

Original S 1620 6" 5 N/A N/A N/A
Stressing

11/8/74 F 1601 1611 61,'@ 5k. 159 N/A N/A N/A N/A N/A N/A N/A

rd

11/4181

S 1358

F 1249 1304

6" N/A

6V N/A 162

NIA

N/A N/A.

6" N/A

64" H/A 162

1. 3 ineffective wires/
still holding

77 78 2. LIft-off only

0

0.1
SzJr

.1,



SHEET ;ý_O

m Florida CRYSTAL RIVER UNIT NO. 3 U No: N7500!f o PAoEAIOOFA65
Power REACTOR BUILDING Pri: rRESSING SYSTEMw U • € . N 0 1 P U MA I I ( IN
.OltP"A P TENDON HISTORY

TENDON IDENTIFICATION NUM1ER CUT LENGTH %r Z

SHOP WAShIER ID: PCJ- J ) CR fjl -'FIELD WASHER ID: PC J , CR I

1. GAl/QA vendor inspection cover letter number-FPC 1 o020 Z DATE _v___A7_V

2. Date tendon received on-site •" A0- "7' RMR Number Y40309

3. Date installed in conduit 5 7-94 Ins'tallation NCR's

Wires removed 0 Wires replaced _ Total Ineffective wires 0

4. Date buttonheaded 9-.2,5-74 Buttonheading NCR's

Bad wires e Accept. Reheads 0 Total Ineffective wires

5. Date stressed 1 2 -6-74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

S.. Elongation (1500 psi to 80% ult.)-Pred./Act. 5 ' 15%' J.5 . 5L 10 "AI£

Lift-Off Pressure - Predicted/Actual: 6O1 psi .z L_7SLP5 N/A

Shim Thickness/80% Ultimate Pressure / 777h 6 ij 1-7"790 N/A

Unseated/Broken Wires Total effective wires after stressing 3a.

6. Date Bulk-filled 3_-.5-76' Bulk-Filling NCR's

Time since Installation /•2,Ifth4o Inlet Pressure £iZ4 L. Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by ______________Organization _5_________________

Date r

8. Additional Conmients:



, . A... Florida CRYSTAL RIVER U"1T NO. 3J..I: ) %*v r DOCUMENT NO: N750-001

o,. P o v a r REACTOR BUI LDING PMIS: FESSING SYSTEM
I* PAGE All OF A65

a - , ,,, TE;',Iu:* 1115 JRY

r. M IDE:NTIFICATION: NUMER D OJT LENGTH /1 - 7

;HOP WASER ID: PCQ / CR ?6 I . FIELD WASIIER ID: PC /•/ CR __ 9 -_

1. GCI/QA vendor inspection cover letter number-FPC 0 /OZo1- DATE _Y_/_7_ _

2. Date tendon received on-site _ -_- ___RMR Number 3 9

3. Date Installed in conduit , '- 71 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded 25-74/ Buttonheading NCR's

Bad wires £9 Accept. Reheads £ Total Ineffective wires £

5. Date stressed 11 Iq'74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

/.. longatino (1500 psi to 80: ult.)-Pred./Act. S / , 5 / 5 f /0 / /0

k( Lift-Off Pressure - Predicted/Actual ( / (,a 75-d ik 7,6o N/A

Shim *hickness/80%. Ultimate Pressure / iZZV L$ ,7j7O N/A

Unseated/Broken Wires . Total effective wires after stressing / J

6. Date Bulk-filled 3 5-7- Bulk-Filling NCR's

Time since installation /6Y9j.7?UK.-d_ Inlet Pressure Outlet Temp. /23 0

Date end caps refilled: Shop I-f/ -74 Field //-/'77

7. Data comppiled by 'Organization ____

Date 90/7 7

8. Additional Comments:



Florida
Power•~~~~ UR,•RA , ,• U %•1,,,

0 6QDO

SUEET 23' OF

DOCUMENT NO: N750-O01
PAGE A12 OF A65'' CRYSTAL RIVER 11!IT NO. 3

REACTOR BUILDING PjIn:.,TRESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER /2 /Z 5 CUT LENGCT_

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

I. GAI/QA vendor inspection cover letter number-FPC I D1

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective t

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wii

S. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

LTE

iires

res

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total

6. Date Bulk-filled Bulk-F

Time since installation Inlet

Date end caps refilled: Shop

7. Data compiled by Z..Z

/ I

/ - I

I

N/A

I / N/A

effective wires after stressing

illing NCR's

Pressure Outlet Temp.

Field

Organization ... ._ _" 4_-_

Date

8. Additional Comments: _z9

- -/

/

' e A/ fZ(T//i,•/b i'



SHEET -46 OF~ /,2

FIloidaL CRYSTAL RIVER L'i'IT NO. 3DOUNTON0Oi
,"-. . 0: Power REACTOR BUILDING PIl rRESSING SYSTEM PAGEAI3OFA65
- , ,.TENDCN hl]STORY

TEN'DON IDENTIFICATION NUMBER -'1 /•?(& CUT LENGTH /18- ?'Y,

SHOP WASHER ID: PC ]r.L I CR L 6 FIELD WASHER ID: PC I I CR

I. GAI/QA vendor Inspection cover letter number-FPC 1 /0_2_" _ DATE -//1/7"y

2. Date tendon received on-site d _-',7g PRMR Number _jY020

3. Date installed in conduit 5--c'i-- 24 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0)

4. Date buttonheaded 9-,•1 -u Buttonheading NCR's

Bad wires 49 Accept. Reheads 0 Total Ineffective wires

5. Date stressed _ _-7_ _ _ Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

i". Elongation (1500 psi to 80% ult.)-Pred./Act. 5,"/L m 5 - / .5 ___0 __

Lift-Off Pressure - Predicted/Actual Ui 0/6'cjc, (,711o I •0c0 N/A

Shim Thickness/80% Ultimate Pressure 1 N/A777 (-71DN

Unseated/Broken Wires * Total effective wires after stressing ,•

6. Date Bulk-filled 3- "S- 7f Bulk-Filling NCR's

Time since installation /0)/Ld- Inlet Pressure Outlet Temp. /'ciC 0

Date end caps refilled: Shop Field

7. Data compiled by Organization

Date__________

8. Additional Co:zients:



SHEET OF/ OF__• ;

Florida CRYSTAL RIVER L`:IT NO. 3 IDOCUMENTNO: N750-001

Power REALc'TO BUILDING Pjo- rRESSING SYSTEM PAGEA14OFA65

. ... TENDON HISSTORY

,2.DON IDENTIFICATION NUMBER D /,P "7 CUT LENGTH /,+7 "Yr

SHOP WASHER ID: PC 12! 1 CR I1C)0 FIELD WASHER ID: P C 1,. CR

1. GAI/QA vendor inspection cover letter number-FPC 0 /0207. DATE __Y1/_7__Y

'4

2. Date tendon received on-site -'4,M- RMR Number k_1 'X401?

3. Date Installed in conduit 6-/-7e Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded g-2 -74 Buttonheading NCR's

Bad wires _ Accept. Reheads 0 Total Ineffective wires 0

5. Date stressed /2- -5-74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

--. Elongation (1500 psi to 80% ult.)-Pred./Act. .. "/, /

Lift-Off Pressure - Predicted/Actual (0O0I ('1610(J oSCo / L70o N/A

Shim Thickness/80% Ultimate Pressure A -i1 -7 7 0 7-o'lp N/A

Unseated/Broken Wires j Total effective wires after stressing 63
6. Date Bulk-filled J3-2,-75 Bulk-Filling NCR's

Time since installation /0!/rAn dL Inlet Pressure O5 T_ Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by ___ ______Organization _'__

Date

8. Additional Con-ents:



SHEET 27,4 OF

Forida CRYSTAL RIVER L"IT NO. 3 PAGEA15OF A65, Power REACTOR BUlLDIN4C PREýTRESSING SYSTEM

* .TENDON HISTORY

TENDON IDENTIFICATION NUMBER CU /2 7 QT LENGTH_

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I /OZOZ. DATE -P///-7_ e

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wires

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR' s

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total ef

6. Date Bulk-filled Bulk-Fil

Time since installation Inlet Pr4

Date end caps refilled: Shop

7. Data compiled by -.2?

/ I

I I

/

N/A

N/A

fective wires aftei

ling NCR's

essure

Field

Organization

Date.

r stressing

Outlet Temp.

,/7,7
8. Additional Commnents: 9,0,W-

12 6;,0 6L6Z/7//'47) /5ld'•ýf(4I7W

ZV N/CR 2rZ,f 2/89 NCR 2ra/



SHE ET AlyO FgL`
da CRYSTAL RIVER UI:,T NO.

"0 PAGE A16OF A65I
•,;,Ilt Power REACTOR B3UILDING PvI, rREssIN SYSTEM ,

C A P I ....... "DNTEo.' HISTORY

IENDON IDENTIFICATION NUMBER /L /,• CUT LENGTH /4/•" - Z /L

SHOP WASHER ID: PC 1,1 CR j-37 FIELD WASHER ID: PC ),- ( CR

1. GAI/QA vendor inspection cover letter number-FPC # /0202 DATE _______

2. Date tendon received on-site _ -___-_ RMR Number 9o z o

3. Date installed in conduit .. 5-/O - 2V Installation NCR's /1-38

Wires removed 2. Wires replaced 0 Total Ineffective wires 2.

4. Date buttonheaded _ _ -_- _ _ Buttonheading NCR's

Bad wires _ _ _ Accept. Reheads I' Total Ineffective wires _ _ _

5. Date stressed /1-5-74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

' Elongation (1500 psi to 80% ult.)-Pred./Act. L/A" 3• " /.•, " /1

Lift-Off Pressure - Predicted/Actual t;7IO/ (' o (sL•C,/ (.k00 N/A

Shim Thickness/80% Ultimate Pressure (I L-7 ( /7&o- N/A

Unseated/Broken Wires 1 Total effective wires after stressing j 51

6. Date Bulk-filled 3-. -7S Bulk-Flling NCR's

Time since installation ./0 24)Lt. Inlet Pressure 5 Outlet Temp. /'GQO

Date end caps refilled: Shop Field

7. Data compiled by -7 V6•a Organization __

Date -171

8. Additional Couents:



*Florida
aRIM Power%" le" o .......

SHEET O

I7 NO: N750-001 /
PAGE A17 OF A651CRYSTAL RIVER I`:IIT NO. 3

REACTOR BUILDING PRLTRESSINC SY51EM
TENDON HISTORY

TENDON IDENTIFICATION NUMBER CU /28 CT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

I. GAI/QA vendor inspection cover letter number-FPC I D1

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wii

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

kTE

wires

res

SHOP END FIELD END

'4'

1<

r Elongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift-Off Pressure - Predicted/Actual / /

Shim Thickness/80% Ultimate Pressure / _

Unseated/Broken Wires Total effective wires after stressir

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet TE

Date end caps refilled: Shop Field

7. Data compiled by • Organization __

TOTAL

/

N/A

N/A

p.

P.

=

Date 7

8. Additional Cou=ents: . ,, -- "

p~( 77~/
A//o ,.,:,;,€ -" JAJ f /,/,h) 7e/( .7//7' 4, //

/ j/2//6 1 ~ ~ '.~ra/2~~ C"~8



bliLl W F r /L A -1

Florida CRYSTAL RIVER L"fIT NO. 3 D

,,-o'•?- Power REACTOR bUILDING PPIY RESSING SYSTEM PA

( %, •1•TN:DION i] STrORY

TLoDON IDENTIFICATION NUMBER :/.D _ 2 CUT LENGTH /4'l

SHOP WASHER ID: PC J;_ I CR 9l c FIELD WASHER ID: P cj J

1. CAI/QA vendor inspection cover letter number-FPC 0 __,__ D__ W

)CUMENT NO: N750-001
GEA18 OF A65

~TE .9/Y11

k

2. Date tendon received on-site L2'7 -7- RMR Number Jy 0 0 '/" /#"

3. Date installed in conduit In-/3-/ Istallation NCR's

Wires removed _ Wires replaced 0 Total Ineffective wires C>

4. Date buttonheaded 9-•.3-7q' Buttonheading NCR's

Bad wires _ Accept. Reheads 7 Total Ineffective wires /

5. Date stressed /1--?'! Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

SElongation (1500 psi to 80% ult.)-Pred. /Act. 'AL '4 Pi ~ ;i5 -A ~~'i

Lift-Off Pressure - Predicted/Actual G-710 / ( o 6*74-C/i b 6OO N/A

Shim Thickness/80% Ultimate Pressure L'ki'/7h1 +c ( /77OO N/A

Unseated/Broken Wires • Total effective wires after stressing 01I

6. Date Bulk-filled - Bulk-Filling NCR's
Time since installation /[)J'/, e. Inlet Pressure Outlet Temp. . /lO

Date end caps refilled: Shop Field

7. Data compiled by _ _ _ _"_ _ _Organization __

Date -F *

8. Additional Conmients: C% j%.IAAkpI .19 \X rtbJ L& RX

,.c '(-.,,,,, ,0\ ¶\. c.

Aei/



Florida
,Jo : Power0-kr•-t I L

SHEET Z'(,dV' Of

DOCUMENT NO: N750-001
PAGE Al9 OF A65

CRYSTAL RIVER LT'1T NO. 3
REACT'OR BUILDIV:C PRI rRESSING SYSTEM

TENDON HISTORY

A • A

TENDON IDENTIFICATION NUMBER Z? /2 • CUT LENGTHcm

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC # DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wir'

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressin2 NCR's

es
es

SHOP END FIELD END

I-
r Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total

6. Date Bulk-filled Bulk-F

Time since installatidn Inlet

Date end caps refilled: Shop

7. Data compiled by •. •

I I

/ I

TOTAL

/

N/A

N/A/

effective wires

illing NCR's

Pressure

Field

Organization

Date

1

after stressing

Outlet Temp.

8. Additional Comments: ,2,me ejf-,o -

or k- e

.01

-j
1,,- 7 - 1- ,



S I I• JO OFL J

-Florida CRYSTAL RIVER U"IT NO. 3 DOCU NO: N750-01

P w r REACTOR BUILDIN:G P1zir~u rEssING SYSTEM LPAGE A20OF A65
it--s000 C. k) ,,,a, TLNIDON hIISTORY

LLNDON IDENTIFICATION NUMBER i CUT LENGTH /t92 "

SHOP WAShIER ID: PC c.Q1 CR -j.FIELD WASHER ID: PC }:2• CR 0L(O

1. GAI/QA vendor inspection cover letter number-FPC I /,ZO-Z. DATE __,_/_, __

(p

2. Date tendon received on-site ,_"-_- ___ RMR Number _______-__

3. Date installed in conduit .S-13-24 Installation NCR's

Wires removed • Wires replaced a Total Ineffective wires 0

4. Date buttonheaded 9 O-'7', Buttonheading NCR's

Bad wires _ Accept. Reheads _ Total Ineffective wires 0

5. Date stressed /0-3/- 74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. LAj,/ k "0~ A4

Lift-Off Pressure - Predicted/Actual (,ZoI 1'i0 i 4 )0/ N/A
Shim Thickness/80% Ultimate Pressure 5 1/7•]' • '}'77Z 0 N/A

Unseated/Broken Wires O Total effective wires after stressing }

6. Date Bulk-filled _ -__-___ Bulk-Filling NCR's

Time since installation /0) m/4I Inlet Pressure _55 j1_5 Outlet Temp. O410

Date end caps refilled: Shop Field

7. Data compiled by an t razaoIre _ Organization

Date _•4/77

8. Additional Connents:

x £-



SHEET CJý / 0 F,&!?

FloOCrida NO: N750-001da CRYSTAL RIVER U!-IT NO. 3 PAG OA65
A ,,R921.4 Power REACTOR BUILDING P1IZ TRESSING SYSTEM

CI.• no . . . . . T E N D )O N 111 S T O R Y

TENDON IDENTIFICATION NUMBER :1/--,3 CUT LENGTH /90'- "',

SHOP WASHER ID: PC )JQ CR / 0 0 R FIELD WASHER ID: PC J CR 470

I. GAI/QA vendor inspection cover letter number-FPC I lo_2.,0_'L DATE ______

2. Date tendon received on-site QQ- ? 4 RMR Number k3'OZO
3. Date installed in conduit --/13- 7/ Installation NCR's

Wires removed C Wires replaced C Total Ineffective wires

4. Date buttonheaded 5-•.p-7 Buttonheading NCR's /16/1

Bad wires // Accept. Reheads F Total Ineffective wires

5. Date stressed 7 "5-74( Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

r Elongation (1500 psi to 80% ult.-Pred./Act. q'•j-'. ±.",L:L.'-j' / CiA

Lift-Off Pressure - Predicted/Actual G2)b/ • 07o &7q'01(GO1o NIA
Shim Thickness/80% Ultimate Pressure 0 / n() .. k 7200 N/A

Unseated/Broken Wires j Total effective wires after stressing j

6. Date Bulk-filled ___-__ Bulk-Filling NCR's

Time since installation /Q'//,"doInlet Pressure 3 Outlet Temp. /000

Date end caps refilled: Shop Field

7. Data compiled by ..Z? Organization_______________

Date

8. Additional Comments:

I C

i



SHEET 3/~i9 oF

K)CUMET NO: N750-001•A GE A22 OF , I6
- ? ~I -HoallI CRYSTAL RIVER Ur:IT NO. 3Powerower REACTOR BUILDING PpEUIRESSING SYSTEM

,'7 •, 'o.Io-,.o TENDON HISTORY

TENDON IDENTIFICATION NUMBER CU /3/ CT LENGTH

SHOP WASHIER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC I D)

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wi

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

ATE

wires

res

SHOP END FIELD END TOTAL

< Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/8O% Ultimate Pressure

Unseated/Broken Wires Total efl

6. Date Bulk-filled Bulk-Fil

Time since installation Inlet Pri

Date end caps refilled: Shop

7. Data compiled by

/ I

I I

I

N/A

N/A

fective wires after

ling NCR's

essure

Field

Organization _ J
Date

stressing

Outlet Temp.

V11172

8. Additional Conments: o,¢,,,, •f-

-~~~~ _%.*- - am - .- . . -- - -



• ).- - F6or!da CRYSTAL RIVER UI'IT NO. 3
go. )J I REACTOR BUILDING PnSi RESSING SYSTEM DOCUMENTNO: N750-001"•.*i .- .: [-'irRATR uLI: • PAGE A23 OF A65
) 06 . . .. TEN D'ON HI S ORY

.I IDENTIFICATION NUMBER 1) CUT LE __TH _ --

HOP WASHER ID: PC /, / CR 9 S FIELD WASHER ID: PC CR _ --

. GAI/QA vendor inspection cover letter nuinber-FPC 1 /0 -0 7- DATE ._/_,/7_

Date tendon received on-site .. -,•"6, 7., R2R Number • , ( 0

J, Date installed in conduit .-.- /3-7( Installation NCR's

Wires removed 0 Wires replaced 0_ _ Total Ineffective wires

,. Date buttonheaded _,90O-7t/ Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires

5. Date stressed M• -- 3-7q Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END

")iongation (15003.psi to 60% ult.)-Pred./Act. 4 // . j /

%( ift-Off Pressure - Predicted/Actual (o?0O/6 7 OO 4/,0  QoO
'Shi Thickness/80% Ultimate Pressure " 77'i ??" -

Unseated/broken Wires . Total effective wires after stressing

6. Date Bulk-filled /. " /3 Bulk-Filling NCR's

Time since installation Inlet Pressure _____ Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by Organization

Date

/

TOTAL

N/A

N/A

8. Additional Co..--.ents:

- r ~ * *. - - - - -



"".'.., • .. or'a CRYSTAL RIVER U:ITr •JO. 3
. ... ...-ACTOa L:,' P.' - 5"r-:S51*,; SYSTEM DOCU!%JT NO: N750-001

STF:;:; lItST(~Y .,PAGE A24 OF A65

E IDE.TLFICATION ,';U:!ER .... MT/ 1 LENGTH /Z - a

,P WASHIER ID: PCL L,. CR FIELD WASHER ID: PCj/ CR 1_4_246 ___

GAI/Q,\ vendor inspection cover lecter n,-ber-FPC / /0Z 4' DATE -1//1/017

Date tendon received on-site 3 -A9-7/ LM R Number _ _ _4___

Date insrtaled in ccndui: --30-74 Installation N;CR's

Wires •=o,'ed 0 W'ires rc~lahed 0 Total Ineffective wires 0

Date butteaha-_ed /0 -0-74 Buttonheadin; NCR's

Bad wires 0 Accept. Ec'eads C Total Ineffective wires 0

Date stresse,4 /0 -30-74 Stressing NCR's /1 /, fto•

Date restressea Restressing NCR's

SHOP EN;D FIELD END TOTAL

.r~'ngatiun (1500 =si to 80'% ult.)-?-e,_./!Act. 9_____ /0 ,5 ' Y',o Y

(:rt-Off Pressure - Predicted/Actual N~~7O~;~~I/A

Shin Thickness/80%' Ultirate Pressure S "/7O • " ! N/A

Unseated/Broken W.ires /Total effective wires after stressing /• ".

Date Bulk-filled %3-. 4-7c; Bulk-Filling NCR's

Time since i .nstallation '~~fL'LaInle't Pressure Outlet Temp. /Z....'D

Date end caps refilled: Shop Field

Data co-piled by-- __ ____- "_ _ _Organization ___ _--_-___

Date 3__,_ _ _ ___7_

Addition~al Co~ents: 6 L W &' Ai 4 ýt ýA~~~ -,-ý tLZ4LL.L-U

A



Florida
Power

07, "'-'0

SHEET (ZR OF

PAGE A25 OF A65CRYSTAL RIVER ',41T NO. 3
REACTOR BUILDING PR, jTRESSING SYSTEM

TENDON 111STORY

TENDON IDENTIFICATION NUMBER 1 2 // CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site RMR Number

3. Date Installed in conduit Installation NCR's_

Wires removed Wires replaced Total Ineffective wires

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

I-

%4j

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total eff

6. Date Bulk-filled Bulk-Fil]

Time since installation Inlet Pre

Date end caps refilled: Shop

7. Data compiled by 2 • __-_

/

/

I /

N/A

N/A/

[ective wires

Ing NCR's

essure

Field

Organization

Date

after stressing

Outlet Temp.

8. Additional Cor=ents: .o,_ 2 ec• "

oJ,- '..G 6/7 /,/



" " ,CRYSTAL RIVER U1Ili ,•O. 3
D i-'... ,A FACT. z. . :',-• r.Sr: -S .s SYSTEM DOCUNfNTNO: N750O-0

" "TE;;DC' IST .RY PAGE A26 OF A65

Ti• _ EN "O IIST

:' •"N.IDEX;TIFICATIGC1 ;UMIER_ _ _ __/_ CUT LENGTH /' -3

-HOP WASHER ID:.PC_ CR FIELD WASHiER ID: PC CR /R_ _

GAI/QA vendor i nspecticn cc':er letter nu-ber-FC 07 _______ _ DATE ____/__,__"

:. Date tendon received en-sita _ -_ _ -T_ MR Number _ _ _ _ _ _

I. Date installed in ccnuit _ _ _ _-74 Installation NCR's 14110

Wires rc=Doed 0 Wires rcelaced 0 Total Ineffective wires '>

Date buttonheaded /0 -/7.7 Button-.eadin; NCR' s

Bad wires / Accept. rcheads 0 Total Ineffective wires /

. Date stressed /2-,3 -741 Stressin; NCR's

Date rest:essed Restressing ICR's

SHOP END FIELD E'D TOTAL

.onsation (1500 -;si to 60" ult. )-Pred. /Act. A7d7 "Yii/2y" gI,/
?Of'ressure - Predicted/A-ctual. 4 7 i~ 770o,0 ~ 7 00,ztN/

Shim Thickness/SO%' Ulti=ate Pressure 7,739 (A "770 N/A

Unseated/Broken Wires 0 Total effective wires after stressing //. ..

'. Date Bulk-filled S2-75 Bulk-Filling 'NCR's

Time since installation .. 2• za L Inlet Pressure 47'p,5 Outlet Temp. /__ 0__

Date end caps refilled: Shop Field

I. Data con~piled by Organization

Date __ __ __ __ _ __ __ __ _

1. Additional Co-ents:

pA.o

-IM MW -



- .1

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON SURVEILLANCE RECORD TENDON NO. 0212

Inspection
Period and

LIFT OFF CONDITION RETENSIONING
Avg. Shim Elong- Total Avg. Shim liong- Total Reactor Did8 .

Force Force Thickness ation Effective Force Force Thickness ation Effective Temperature OF
Date Location (kips) (kips) (in) (in) wires (kips) (kips) (in) (in) Wires lat. Ext. Comments
1 2 3 4 S 6 7 8 9 10 I! 12 13 14 is

Original S 1588 6 3/8" 4 5/8" 2LA N/A N/A
Streseing

12/3/74 _ 1612 1600 6 3/8" 4 7/8" 162 N N/A N/A AIA N/A M N/A

3 rd S 1392 6 3/8" N/A N/A NIA N/A 1. L.ift-off only

10/26/8 F 1285 1338 6 3/8" N/A 162 N/A N/A N/A N/A 162 82 83

le rAf

1bj--z-6z4-97

/o/.6/gy1 .4 1L '4 i/i q C2 Ajd 1&A ,,IA L A
8 .15ro 5 67c I. I;ZAS OF

'Z. E72 'J, ~40O-



S1EET -- 5 OF /,?3

Florida CRYSTAL RIVER UNiT NO. 3 DOCUMENTNO: N750-001'[ PAGE A29 OF A6S

Power REACTOR BUILDING PRPESI'TSSINC SYSTEM
C.00 PU 0

c o,,o. Ao.,TENDON HIISTORY

E,,.,oN IDENTIFICATION NUMBER J• :2JCUT LENGTH /*'( " -

HOP WASHEP. ID: PC J/ CR FIELD WASHER ID: PC I I CR?

. GAI/QA vendor inspection cover letter number-FPC I /lZ4'l5 DATE __________

I

* Date tendon received on-site _ -- __-___9__ RMR Number _ _ 4/_40

, Date Installed in conduit _ _-_-___ Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

, Date buttonheaded IC) - /6 - 9' Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

, Date stressed I//8-4 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

.ongation (1500 psi to 80% ult.)-Pred./Act. _______ __ "___ ___ /_9_ _

(-ift-Off Pressure - Predicted/Actual d4"/ 9Oe•),. •6Oj V,'O " N/A

Shim Thickness/80% Ultimate Pressure I4/ _l.• / 7Z70 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /j

Date Bulk-filled ,_3-t,.-'26 Bulk-Filling NCR',s

Time since installation QA-rn4-X-41 Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

Data compiled by : jz. Organization __ -__

Date d/77

, Additional Conmrents: dLLýu *4I'



64!oFlonidaA Power
C+ 0k. -AT. U

DOCUMENT NO: N750-001
PAGE A29 OF A65

CRYSTAL RIVER 1':;IT NO. 3
REACTOR BUILDIN:G PRI TRESSING SYSTEM

TENDON HISTORY

.NDON IDENTIFICATION NUMBER 1.2 Ž/C.2 CUT LENGTH

SHOP WSHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wir

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

es
e8

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift-Off Pressure - Predicted/Actual I .. _ _

Shim Thickness/8O% Ultimate Pressure / I

Unseated/Broken Wires Total effective wires after stressing

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Tem

Date end caps refilled: Shop -Field

7. Data compiled by Organization

Date

/

N/A

N/A

I.
I

P.

8. Additional Comments: Z-'mP 1 /77e -

f___ e -,_ &gfillae

ZA,

,IW71d-
• r ......



Florida CRYSTAL RIVER UNIT NO. 3 DOUETN:N5-0
C', Power REACTOR BUILDING PREUSTRESSING SYSTEM PAGE A30 OF A65
, C 0,A-P.'J'AAt.,o.0 .. TEN DON HISTORY

S"'DON IDENTIFICATION NUMBER .-' 3 g CUT LENGTH /2-0Z'- Z

SHOP WASHER ID: PCJ{JJ CR I 5(.... FIELD WASHER ID: PC 1) I CR C_ __4

1. GAI/QA vendor inspection cover letter number-FPC I /07/7 DATE _/_/7_

2. Date tendon received on-site .5-_ 3- RMR Number J.3 /3,9

3. Date installed in conduit •" / -7; Installation NCR's /371

Wires removed / Wires replaced 0 Total Ineffective wires /

4. Date buttonheaded /o-- 2V Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires

5. Date stressed //-/_ ," ___Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

("'Elongation (1500 psi to 80% ult.)-Pred./Act. 1 / - 3*"s/Z ' D i/-

±ft-Off Pressure - Predicted/Actual 00 _looLA-o (•01SOO5 N/A
Shim Thickness/80% Ultimate Pressure ___/7700 o /7"75O N/A

0• /700 !Q L____1___7

Unseated/Broken Wires 0 Total effective wires after stressing I c

6. Date Bulk-filled _ -_,Ado- Bulk-Filling NCR's

Time since Installation / 4nn.tInlet Pressure Outlet Temp. / 0

Date end caps refilled: Shop Field

7. Data compiled by ns: Organization

Date___________

8. Additional Commnents:____________________________________

i



.! 4. CRYSTAL RIVER U!1IT :;0. 3
%, -R E.. ACTOR' EuILDt::, ?r':5: .;5 SYSTEM NO:

U TENDC', 11lSTORY
1UST0iY PAGE A31 OF A65 I

IDENTIFICATION N.'U.MER CUT LE.',_'__ /,'._-_-___

1oP WASHER. ID: Pc12j CR FIELD WASHER ID: PC CR

GAI/QA vendor inspection cover letter nuzber-FPC 1 _ _ _/2 DATE 61Z_617f

. Date tendon recei4ved cn-site ,5-_3-_1-_74 .MR Number , 9Ig..2

. Date ,nstalleý in ccný.iit ,F--/L-7L 1  Istallation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

Date butt.bheaeed /6 -,3-'74 Buttonhea-in; TCR's

Bad wires _ _ Accept. Reheads 0 Total Ineffective w:res

* Date stressed .- /L/6"-74. Stressing NCR's /70t0

Date restressed 3-3J-75" Restressing NCR's

SHOP END FIELD E;D TOTAL

,fkongatiun (1500 =si to 60% u~lt.)-Pred./Act. 3 4 , 7 f7~

- t-Off Pressure - Predicted/Acrual / • N/A

Shim Thickness/SO: Ultizate Pressure 4n i/6/ , N/A

Unseated/Broken Wires 0 Total effective wires after stressing /

*Date Bulk-filled -/-7SBulk-Filling NlCR's ________________

Time since installation Inlet Pressure AQ !Z Outlet Temp.

Date end caps refilled: Shop Field

. Data com.piled by ? Organization __ _-_ _,_

Dated_______

*Additional Cc=ents: ___________________________________



SHEET / oF jo

Florida CRYSTAL RIVER UNIT NO. 3 DOCUMENTNO: N75O-001Power REACTOR BUILING PAYsTRESSIN SYSTEM.••°"{
4....?,o TENDON HIISTORY

r. )N IDENTIFICATION NUMBER __ __ _ _ __,0_ CUT LENGTH //O

;HOP WASHER ID: PC' jJ.. CR Q FIELD WASHER ID: PC_ J CR Ci

i. GAI/QA vendor inspection cover letter number-FPC £ /07/? DATE 4/1r ,/79/

2. Date tendon received On-site 5-- 3- 7/ RMR Number _ _ _13_Z

3. Date installed in conduit In 7% Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded /0.3- 7/ Buttonheading NCR's

Bad wires 0 Accept. Reheads _ Total Ineffective wires _

5. Date 'stressed /-4 - 7¢ Stressing NCR's "7 3 1

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

(*'O'Elongation (1500 psi to 8 0% ult.)-Pred./Act. 3 4-j* ..:3 .. 3 ~

Aft-Off Pressure - Predicted/Actual 6 (d3oo/ (70o N/A

Shim Thickness/80% Ultimate Pressure 1 /(79o '3 L-7770 N/A

Unseated/Broken Wires 0 Total effective wires after stressing J3

6. Date Bulk-filled ______ __ " Bulk-Filling NCR's

Time since installation ! • d2/4t Inlet Pressure Outlet Temp. 3 .

Date end caps refilled: Shop Field

7. Data compiled by 2 Organization_ _ _

Date _ _ _,_y1_ _ _

S. Additional Comments:



Sunz /22 A OFr/

Florida CRYSTAL RIVER UNIT NO. 3 PAGEA33OFA65
Power REACTOR BUILDING PRESTRESSING SYSTEH

N *e COPOBA4OUTENDON HISTORY

tENDON IDENTIFICATION NUMBER CU-T LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site __ HR Number

3. Date Installed In condult Installation NCR's

I

Wires removed _

4. Date buttonheaded

Bad wires Acc4

5. Date stressed

Date restressed

Wires replac

opt. Reheads

:ed Total Ineffective wires

Buttonheading NCR's

Total Ineffective wires

Stressing NCR's

Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. / I /

S(Lif t-Of P fse -Predict ed/ACtualLCAP) / 93~/2Z 1,57C 6 IS 02- NIA

Shim Thickness/80Z Ultimate Pressure / _ N/A

Unseated/Broken Wires 0 Total effective wires after stressing / ?

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop 2-_ ___ Field 2-9-7G

7. Data compiled by Oi.. , Organization _ _ _ _ _ _

Date

8. Additional Comments: RS LT•t. 0Y-sT S Jf .tcE ('-- i3-? )

D" '.ST, -

) ore -oFF- Fc~ ODP - /A/ ýC f ITI -P & S C AS 2):7-
3) (AA -r-16RV Ar- A4 1j CFaoiRA6eC

907 716



,- A. :.

)

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEN

TENDON SURVEILLANCE RECORD TENDON NO. D340

LIFT OFF CONDITION RZTE NIION INC

Inspection Avg. Shin F1ong- Total Avg. Shim Elong- Total Reactor Bldg.

Force Force Thickness ation Effective Force Force Thickness saion Effective Temperature OF

Date Location (kips) (kips) (in) (in) Wired (kips) (kips) (in) (in) wires Int. Ext. Comwents

I 2 3 4 5 6 7 a 9 10 i1 12 13 14 15

Original

1Cra2 /a7
_L 115

F 1615

NIA N/A N/A

1634 6 3/16" 3 7/8" 163 MIA N/A N/A N/A N/L _L/ N/A

I at S 1622 64" N/A 1611 6¼" N/A

1/1317BL _OZ 1562 6 3/16" N/A 163 1602 1607 6 3/16" N/A 163 _ 110 63

L

a.



'" * i d CRYSTAL RIVER UNIT NO. 3

,' ".. ACTG. ;,UIL2:::, Pr~sr•--:ssIG STSTE: DOCUMENNO: N750-00I
" TEDON IIIST'Y PAGE A35 OF A65

4V

I D IDENT I.UICATION : 6 / N C UT LENGTH / " 6"Z"

)P WASHER ID:. PC /Z 1 CR ,,_____ FIELD WASHER ID: PC / Z R 3

CAI/Q,\ --endor inspectien cover letter number-FPC i /_/ ___DATE 3/z ./74"

Date tendon received en-site 3-// 7' RMR Number 37.5f- Z-

Date installed in ccn .. it -/17-7-/ Installation NCR's -__

Wires removed 0 Wires replaced _ Total Ineffective wires

Date buttcnheaded P - 7-Y Buttonheadin; NCR's

Bad wires _ Accept. Feehcads 0 Total Ineffective wires 0

Date stressed /7 -/'-Y"• Stressing 'NCR's

Dap restressed Restressing NCR's

SHOP END FIELD END TOTAL

1 ongation (1500 7si to 80% ult.)-Pred./Act. 12/4,' 1  1_____4 AV4__/Z _hie,

K#>t-Off Pressure Predicted/Actual L'?O /Nl" " ""/A

Shim Thickness/80% Ulti-.ate Pressure /3 1/•'' N/A

Unseated/Broken Wires 0 Total effective wires after stressing 1 _3

Date Bulk-filled // 7 Al?' Bulk-Filling INCR's

Time. since installation -4 P, l•1.,? Inlet Pressure /23 Outlet Temp. /2/ "

Date end caps refilled: Shop Field

Data comiled by Organization

Additional Co~ents:

Date $,1,-'117 7

r

. . . . 2 1 A



" ,..J CRY.TAI RIVER iU IT t'). 3
-. REAM1•ORl VUIL D!::G P1:.N';SS I:sswc SYSTEI ATTACHMENT A

.TI" ::; ",'" SO1-0019, Rev. 1
Page A35a of A65

ID-t-;TIFICATION "..ER. Z 3 V Z CU TJi LENCTH /,-

SHOP WASIER ID: PC /2/ CR _0 __ FIELD WjAS|{R ID: PC /20 CR Z13

1. CAIq.N vendor ins;cctic. co-ver letter number-FPC i .... D ')ATE 2/zd'/7Y

3. Date installed In conduir 3"1$Installation NCIZ's __________

Wires removed f Wires replaced 0 Tocal Ineffective wires /

4. Date but tenheaded 8-"•"16-1' Buttonheading NCR's

Bad wires _ Accept. Reheads S Total Ineffectivewires

5. Date stressed 1 *" - 1 ij 5tressing NCR's

,Date restressed Restressing NCR's

SHOP E'XD FIELD END TOTAL

Elongatioll (1500 psi to go'. uit.)-1rrcd./Act. /Z8 /2 A.V A' // ,2

' *ft-Off Pressure - Predicted/Actual 68701 0 " / 6 ^ N/A

Shim Thickness/8O% Ulti;late Pressure I/ 8/0 7 " N/A

Unseated/Broken Wires 0 Total effective wires after stressing /1 3

6. Date Bulk-filled J -" I Bulk-Fillirn -NCR' s

time since insrallationj7Z .•'Ve,.I Inler Pressure//Y 'PXI Outlet Temp. /.1 o

Date end caps refilled: Shop Field

7. Data compiled by Ze_ Organization __

Date __ __ __ __ _ __ __ __ __ _

8. Additional Co=.ncnts; _________________________________



J. CRMSTA' RIVER 1`::T NO. 3

RLACTOR!. BUILDI:NG PI"5 FE SSING S'iSTEM

*M ~ ~ ~ ~ ~ 1 _____________ -001
"t%',•.m ' r........ " T[• [I:: }; .. •. ,.'•"DOCU NOPAGE A36 OF A6570"1

..- f

-- I; It:,-"CT1o: , /2 V/ ".. CUT LEN•GT /1-I -5

V, .1;6HER 1D: PC I_ CP, CF"_ FIELD WASiE.R ID: PC /ZO CR Z30

1. CAI/QA vendor inspecticn cover letter n=ber-FPC 29 ? 7 DATE _ _!___f___Z

2. Date tcn,!Ion receive! cn-site -/-/& -79/ P-Y0 Number 34o 3 4

3. Date installed in conduit 7-3 79 Installation NCR's

Wires recoved 0 Wires replaced 40 Total Ineffective wires 0

4. Date buttenheaded Z7.- _•_ -Y Buttonheadin; NCR's

Bad wires _ Accept. Reheads Al Total Ineffective"wires O

5. Date stressed 7.ffI3 " Stressing :NcR's

Date restressed 5I/ Restressing NCR's

SHOP END FIELD END TOTAL

Zi~onrica~in (1500 psi to 80%' ult. )-Fred. /Act. f/Z /t Izi ,At/ /2N'//'

'f.t-Off Pressure - Predicted/Actual /f.," 0 I 'M N/A

Shim Thickness/80% Ultimate Pressure /I 770 j I "j N/A

Unseated/Broken Wires 0 Total effective wires after stressing /6 3

6. Date Bulk-filled /0-2 , Bulk-Filling NCR's

Time since installation-3 134 Inlet Pressure /Z% Ir# Outlet Temp. //6

Date end caps refilled: Shop Field

7. Data compiled by 7- . Organization __

Date _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. Additional Co=ents:

11

90_ 71 C



) )

CRYSTAL RIVKER UNIT NO. 3
REACTOR BUILDING FRESTREUSING 8YSTKN

TENDON SURVEILLANCE RECORD TENDON NO. 12VI

Inspection
Period and

bar.

LIFT OFF CONDITION RETENSIONING
Avg. Shis Mons- Total Avg. Shim Elong- Total Reactor Bid8.

Force Force Thickness ainon Effective Force Force Thickness ation Effective Temperature OF
Coe te

1 2 3 4 5 6 7 a 9 10 11 12 13 14 Is

Original T 65 u" N N N/___A
Stressing

9/13/74. B N/A N/A 4# N/A 163 N/A N/A NIA N/A MLIA. NAi _/A

3 rd T 13.15 13kA A N/A I. Lift-off only

I10/9/8N/A 4" AIA& U,3- _H)A n& IZ Hl_ -8-- _al_

7W :ý(Mp w

/0/30/6-7 FSc'~ ad.)P3 I .Aj 4 14- N/A1.4 1

_AA / dA 8s- 7"- 7o

- NVTEC- /T T',-s
C0oAi4t'-7uO 3 Su i*V.

- - --X -. ro. A,/tj ,e ý /A1,60eeJi4

______ýE ___ V-a 6,4,A-r0Ajr.

'0

i•ý .6



S. - .~~ .. *.- .-
*•, --' .CRYSTAL P.IVER IS1O. 3:,:

REAC'Trc BUII.Dt::G P11 rPRESSIG SY'STEM
' ""...... . TE: I" - 'NO: N750-001

-~ ________________PAGE A38OF A65

Ic::TI.IcATIO:N :N•:*ER /1 V .. CUT LENGTH /J•" -

s w.a' ',,U.-. ID: PC /Z / CR 537 FIELD WASHER ID: PC /7.0 CR Z3JZ.

1. GAIM/Q; vendor inspecticn cover letter ni..ber-FPC 0 .___ _ ___DATE e/zs//l.'

2. Date tendon re:ei-ev e:'n-site //16-79 .1iR 1Number CPO 3 G

3. Date installed in conduit 7- 3 7- Installation NCR's

Wires rceoved 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttenheaded 527-7e Buttonheading NCR's

Bad wires 0 Accept. Echeads 0" Total Ineffective'wires 0

5. Date stressed 14f /0,/ -74 Stressing :NCR's

Date restressed Restressing NCR's

SHOP END FIELD E:,D TOTAL

Elongation (1500 Psi to 80' ult.)-Pred. /Act. __________ _A1441______X

' Ut-Off Pressure - Predicted/Actual 7UO0 f/PTUls t / S N/A

Shin Thickness/80% Ultimate Pressure /3 77V0 C I Al N/A

Unseated/Broken Wires 0 Total effective wires after stressing /6 3

6. Date Bulk-filled /0,Z3-7q Bulk-Filling NCR's

Time since installationJ3•/• Inlet Pressure /. P$• Outlet -Temp. IL 6
' 4

Date end caps refilled: Shop Field

7. Data compiled by Organization_______

Date _Y1117_______________

8. Additional Co--a.ents:

"17 71i



S, ,CRYSTAL PIVER Ull'!r jO.
: REACTOR TE:;:.'I: i! .. ... N750-001

"':_ . • PAGE A39 OF A65

, I M":,*I:'iCAT M:; .C;U ER k' /3 CT LENGTH /e - <•-

HOP W,.S!!Z: ID: FC /2--/ CR 7 V3 FIELD 1WASiHR ID: PC /Z.- CR Z4D

GAI/Q., vn:2,r irnscticn cover letter num...r-FPC 1 /0 0913 DATE .?//1/7'

!. Date tIS--r rece'.2 .sitf 2.1/"-7/ PRIR Nu,-ber 3 ( 3

I. Date installed in conduit 7"-Z•" q Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires _

•. Date buttznheaded -5'" 7Y/ Buttcnheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires C

. Date stressed /0-7 "74/ Ftressing :NCR's

Date restressed Restressing NCR's

SHOP EOD FIELD END TOTAL

Elong'ation (1500 psi to 80% ult.)-Pred./Act. 12 1'/2•/ I , 7 /AV/ i1 X8

.". ft-Off Pressure - Predicted/Actual 6't/Oi 6 " / NIA

Shim Thickness/80% Ultimate Pressure 12// ,77;'- ' N/A

Unseated/Broken Wires _ _ _ Total effective wires after stressing /13

0. Date Bulk-filled / - 7-7' Bulk-Filling NCR's / __ _ _

Time since installation . ,7,/4f Inlet Pressure / •' Outlet Temp. /30

Date end caps refilled: Shop Field

. Data conpiled by 2 . Organization _ __ _,,.._

Date _ _ _ __ _

I. Additional Co-..ents:

907 716



I .; n'. J. CRYSTAL P UVE,! T NO. 3

~ r RACTCRBuILD::fl 'Pr!~SG SY S 7EM DOCUNENT NO: N750-001
, , ... . - , "PAGE A40 OF A65

1: I-b.TJIFCATI0: :;u,* ER /f"./ 'R CUT LENGTh /74 7

SHOP IX,%E- rD: PC /2.0 CR 3lZ FIELD WASHER ID: PC /Z0 CR Z/-

1. GI/C.\ vendor inspection cover lettcr nur.bar-FPC 1 100 _13 DATE

2. Date tendon recei:ed cn-site 2-15/-71P RMR Number 76 973

3. Date installed in conduit 7-21-'7V Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttcnheaded 9-s-_7_ / Buttonheading NCR's

Bad wires _ Accept. Rcheads 0 Total Ineffective wires 0

5. Date streszed lo- 3 - 7"V Stressing NCR's

Date restressed Restressing NCR's

SHOP EN;D FIELD E':D TOTAL

Elon'atio. (1500 psi to 80" ult.)-Pred./Act. /2;7 / q W

,A( ft-Off Pressure -Predicted/Actual •lO / ?OYO _ N/A

Shin Thickness/SC% Ultima:e Pressure '. /727 0 '9 N/A

Unseated/Broken Wires _ - _ Total effective wires after stressing /63

6. Date Bulk-filled 1I-7 7q Bulk-Filling NCR's /6 17
Time since installation f / ', f Inlet Pressure /yo Outlet Temp. /3

Date end caps refilled: Shop Field

7. Data compiled by i2 Z4/ t 7 Organization ____________

Date

8. Additional Co-.-ments:

q07 716



V,-- CRYSTAL PIVER LI:, T NO. 3
* Wd,& R-EAC710R BUILDI:':G Pr.!.!Fi PESSs1NG SYSTEM DUNENT NO: N750-001T EN 1; It Y PAGEA41OFA65

I II

I ; ID":;TrF!CATION; :;UICER •/•'9S /5 CUT LENGTH /id "•

SHUP WA..-,:.- ID: PC /2/ CR ?2 A/ FIELD WASHER ID: PC /ZO CR toT7

I. GAII/OA veneor ins;LCtLin cov:er letter n'-ber-FPC 9P / -0Y3 DATE _.71______..

2. Da:e tendon receivcý! c-itr.- e Z- 6"- 7Y9 W-.R Number 3 (a ?

3. Date installed in conduit 7-24/- 7A Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttcr.headed 8/2 - 7Y Buttonheading VCR's

Bad wires 0 Accept. reheads 0 Total Ineffective'wires 0

5. Date strer~scd '-'? ?9 Stressing NCR's

Date restressed Restressing NCR's

SHOP EN;D FIELD END TOTAL

(*NElon~aticn (1300 psi to 60` ultl.)-Prcd./Act. /2 1 2;14' .40. 1 ,/ZIA

- "f -ft-Off Pressure - Predicted/Actual 6P'/•i •2O 5" ___i_,, N/A

Shin Thickness/80% Ultimate Pressure* __________ " ,, N/A

Unseated/Broken Wires 0 Total effective wires after stressing /3

6. Date Bulk-filled //7 -7• Bulk-Filling NCR's /16e2

Time since installation 9 Inlet Pressure / 'O.1 Outlet Temp. /3f 0

Date end caps refilled: Shop Field

7. Data compiled by 7' -2. /./.•- Organization __ _-

Date -1117

8. Additional Co=ments:

907 716



, a. CRYSTP,"L IRVER ,U 3" "
ar F1AIIC ........:7 .31SS:;C SYSTEM DOCUMENT NO: N750-0I

* .- - CCRI..... YTE•jPAGE A42 OF A65

4?- ID-:i:iFICaTI0: :;n. 6/1" 7 cOT LENGTH /?-• -5 '
tOP WAS!iER ID: PC /±/ CR 7?0 FIELD WASHER ID: PC / 2 CR _ _ _

GA!J/Q\ vend"r inspecCicn cover letter nurber-:FPC 7 /o ? DATE 3/Z/7A/

Date tendon received cn-site 3/ 7V/ ?9R Number ___ _

Date ins:2.1 n cuiý 7-//1-7- Installation NCR's

Wires re-_oved 0 Wires replaced _ _ Total Ineffective wires 0

Date buttcnheaded r>-7 -7Y/ Buttonheading NCR's

Bad wires 0 Accept. FRchehds 0 Total Ineffective wires 0

, Date stresseA "Z 3 -7-Y Stressing NCR's

restressed Restressing 1iCR's

SHOP END FIELD END TOTAL

onain(i500 psi to 60% ult.)-?rod.IAct. 2 r/4 v~
p.,.

.it-Off ?ressure - Predicted/Actual 0 l_" N/A

Shim Thickness/80% Ultimate Pressure " 17770 . oil" NIA

Unseated/Eroken Wires __ Total effective wires after stressing /•-3

Date Bulk-filled /O-Z.-).-f Bulk-Filling NCR's

Time since installation-? 'n /,ti Inlet Pressure //2 Outlet Temp. //"

Date end caps refilled: Shop Field

D Data c= ikd bo-,.)tQ•d/b Organization_

Dat~e _ _ _ _ _ _ _ _ _ _ _ _ _ _

* Additional Cc-ents:

~-~-¶



CS R *,L R 7 U J
", .- CRYST:," RI"'E. .U:'1 ",,. 3

-5. 1- .; Sy - - I
"% ." " ' " U " D O C U N • r N O : N 7 5 0 ..0 0 1* L- ..... ACTC; '•,1." -:5,r T';SI:;G SYSTEM1Dcro:7OJ

S: D(T: } I S :,y PAGE A43 OF A65

LDENTIFICATION t~EIR________________ _________LENGTH_____

OP w1I'I--.R ID: PC /2.1 CR 6931 FIELD WASHER ID: PC /2Z0 CR 3o00

GAI/QA vendor inspection cover letter number-FPC i /_ _____DATE _1 _1212-1

Date tendcn received cn-si:e ___7_ _ MP9R Number 37T'?f

Date ..•:alled 1n ccnduit 7-//- 7A Installation NCR's /q/5•

Vires re-oved / Wires replaced 0 Total Ineffective wires /

Date buttc._--a_•_ 5-- _ -7 _ Buttonheading N.CR's

Bad wires • Accept..-eads •.Total Ineffective wires 0

Date stresse /0 - - / Stressing "CR' s

Date restressa& Restressing NCR's

SHOP END FIELD END TOTAL

r;;K4ongatiun (15CO psi to 80". ul.)-?rea./Act. 12 /// , __,',,_ / i
,KA. ,,6.04.,,.P/ ./

c-Off Pressure - Predicteý/Actuil 6 700.L N/A
Shn acnss8Vl

Shim Thickness/80% Ulti-cate Pressure 1'3 /I'/0 •" " N/A

Unseated/Zroken I..ires 0 Total effective wires after stressing /13

* Date Bulk-filled /0 S - 7-4/ Bulk-Filling NCR's

Time since installation 3 I4,n/f inlet Pressure /Oeo Outlet Temp. 122

Date end caps refilled: Shop Field

Data co~?iled by - Organization $_ ,

Date•_Additon_ _o.--.__es:

*Additional Co~ents:_____________________________________



", , '. ',- a CRYSTAL RIVER U'01 NO. 3
-- '" ?"R.EACFO-. -'.'~' 5. - ,I.NG SY STEMI

., DOCUIvENT NO: N7.50-001
>. Jet, . .. TE;;Y• IIIST ___.____E';__ PAGE A44 OF A65
(•..

IDL:TIFICATIONI N'U:1ER z/ 9 " CUT LEN'CTH /a'? - 2

OP WAS1IER ID:.PC /2/ CR F92- FIELD WASHER ID: PC 1'20 CR ZZ V'

CAI/QA vendor inspecticn cover letter number-FPC i /0_ ____9 DATE ?3/11/17

Date tendon received cn-site _ -_ _7-V R._ R Number 37 " 00

Date irstalled in ccn.duit 7 -//71/ Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

Date buttcnheaded 6, - 7"I Buttonheadin; NCR's

Bad wires _ Accept. 1,c ciads 0 Total Ineffective wires 0

Date stressed 9 -/2 "9 Stressing :;CR's

Date restressed Restressing NCR's

SHOP EN;D FIELD END TOTAL

(;l~ongation (1500 psi to 80* ult.)-Pred./Act. ______ ______ ______

C-Off Pressure - Predicted/Actual , t/A

-_ Shim Thickness/807. Ultizate ?ressure /N/A

* Unseated/Broken Wires 0 Total effective wires after stressing /•3

Date Bulk-filled /0 - 25-- 719 Bulk-Fillinrg NCR's

Time since installation 3  I4-,// Inlet Pressure //S Outlet Temp. /ZO

Date end caps refilled: Shop Field

Data compiled by " s-. <66•... Organization .

Date _......... __ ___

*Additional Cc=ients: ___________________________________

____ ____ _ nV7 71r.



Z'a RYSTAL RIVER U'1T NO. 3
• .' i2A" REACTOR BuILDI:.G FW rl':r~;SSING SYSTEM

. ... .,0i BUI!_)1; Frr -.ssI. S E N NO ý N750-001

TE:,rPO: i'ir;' DOCtJENNO N50OO
.h T.PAGE A45 OF A65

I D:.TI7FICATION ;:U!3ER 5 - \A CUT LENGTH /5- /0

S~j•SIE ID: PC J oO CR ( 9 FIELD WASHER ID: PC 21 CR 9G 9

1.. GAI/QA ,;endor ins7acticnr co':-r letter n .*:2Lbr-FPC 7 .11Z DATE IZI_1173

2. Date tend'cn receiv:ed cn-site \ - \ -13 F1IR e,"er •-t Y--7 5-

3. Date installed in conduit 3- " 1Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires

4, Date buttcnheaded *•- Buttonheadin; ':CR's

Bad wires 0 Accept. ,eheads _ _ Total Ineffective'wires _

5. Date st:essed 5- i -15 .tressin; 'NCR's

Date restressed Restressing NCR's

SHOP END FIELD E-iD TOTAL

~~Elongation (1300 psi to 80%. ult.)-Pred./Act. 6%i~ .~. *.4 0 //0

('" ` [ft-Off Pressure - Predicted/Actual • 2• / ' - • N/A

Shim Thickness/807, Ultimate Pressure 7 /77O £/, 777o N/A

Unseated/Broken Wires _ Total effective wires after stressing K0

6. Date Bulk-filled . - .- L-ý Bulk-Filling NCR's

Time since installation 7 ', Inlet Pressure Outlet Temp. \LA

Date end caps refilled: Shop L-+ I'7-5 Field L- / }-"

7. Data compiled by - Organization

Date ;t__________________

8. Additional Co-nents:

V"

907 716



SHELLI b-5 OF ZESA.

si; Florida CRYSIAL RIVER UNIT1 N0. 3 DOCUIMENT NO: N750-OOI*. Power REACrOR BUILDING Ppr0r,!sSiNC SYSTEM PAGEA46_OFA65
r OVT.. TENDON 11STORY

IDENTIFICATION NUMBER CUT1 //Z QJT LENGTH / "

SHOP WASUER ID: PC JJ CR FIELD WASHER ID: PC /o2 CR

1. GAI/QA vendor inspection cover letter number-FPC I 79&Z DATE ._Z_ _'/73

2. Date tendon received on-site I - IN-7 3 XMR Nuimber "AL3 ',5

3. Date installed in conduit 3-5" "11 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded "7- ) , L% Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires C

5. Date stressed 73"-- 2 - 7 5 Stressing NCR's

Date restressed Restressing NCR's

SIHOP END FIELD END "OTAL

06"longation (1500 psi to 80% ult.)-Pred./Act. '/ ,- ' '/•V /" /

Rift-Off Pressure - Predicted/Actual 6 k-vo / 6 '5o 6' 1/0 14700 N/A

Shim Thickne.ss/80% Ultimate Pressure 7 31V /77YO 6"W j77,rO N/A

Unseated/Broken Wires 0 Total effective wires after stressing _3

6. Date Bulk-filled -7- _Cj -7 L4 Bulk-Filling NCR's

Time since installation \ 1Inlet Pressure Outlet Temp. j-j

Date end caps refilled: Shop L-4 -'7- -75 Field L k\ \tA-'5

7. Data compiled by c . / Organization __

Da atte Co__ents:

8. Additional Coinients: ___________________________________

.17~ ~

. - I I



Florida CRYSIAL PIVER UNIT 140. 3
Power REACTOR DUILPi,:(; r,,w•rrij-ssiNG SYSTEM PAGEA47OF•A65

r~g CS'O~''O ~TENDON 11ISTORY

> ;'"N IDENTIFICATION NUMBER CU ///7 CUT LENGTH ,

SHOP WAShIER ID: PC =0. CR 3f j7 FIELD WASHER ID: PC. / CR Q

1. GAI/QA vendor inspection cover letter number-FPC 1 7942_ DATE /2/9/'173

2. Date tendon received on-site kA- \IL-k 2 P-IR Number .. i 2
b'Y.)

3. Date installed in conduit 3 - 5--74 Installation NCR's

Wires removed O Wires replaced 0 Total Ineffective wires 9_D

4. Date buttonheaded 1 - -1 Lý Buttonheading NCR's

Bad wires 0 Accept. Rcheads 0 Total Ineffective wires 0

5. Date stressed 1 - b -7 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Plongation (1500 psi to 80% ult.)-Pred./Act. V r -9r" , /- /o0;4 /o

y'"ift-Off Pressure - Predicted/Actual 4Ts' /6'& • /7A4o N/A

Shim Thickness/80% Ultimate Pressure 1//, 172• 77' 6 1 770 N/A

Unseated/Broken Wires 0 Total effective wires after stressing _.I

6. Date Bulk-filled 3- 0 --1 4 Bulk-Filling NCR's

Time since installation 3 tk ý)-C17ýL)]nlet Pressure )"/1.4 )1) Outlet Temp. jj j

Date end caps refilled: Shop .LA--1-7 -- 7 Field L\- -

7. Data compiled by • -2 6 Organization _ -. _

Date _ _ _ _ _ _ _

8. Additional C6ments:

__ ^ 9 f *~



Florida CRYSTAL RIVER UNYIT NO. 3

Power REACTOR BUILDT.:G P1,ISTFFSSING SYSTEM DOCUMENTNO: N750-•O1
tTE 0"I] S Ta "RY PAGE A4 OF A65

-DON IDENTIFICATION NUMtBER_____________ CUT LENGTH

SHOP WASHER ID: PC /2-0 CR 7Y' FIELD WASiHER ID- PC /22. CR 113?'

1. GAI/QA vendor inspection cover letter number-FPC P _ _ _ _ _DATE ____//_7___

2. Date tendon received on-site RI- '7 -'7.3 RIRNumber32 cIl

3. Date Installed in conduit - t 5 - I -7 Installation NCR's

Wires removed 0 Wires replaced • Total Ineffective wires >

4. Date buttonheaded c - q-C 7 -f Buttonheading NCR's

Bad wires 13 Accept. Reheads /2. Total Ineffective wires /

5. Date stressed -3- 5 --- Stressing NCR's

Date restressed Restressing NCR's

SHOP LN) FIELD END TOTAL

SElongation (1500 psi to 80% ult.)-Pred./Act. 1 1 /~ f4 r/
- Lift-Off Pressure - Predicted/Actual 1ý4' / 4?3O 4I$ O t N/A

Shim Thickness/80% Ultimate Pressure 7/' 7740 700. N/A

Unseated/Broken Wires Z, Total effective wires after stressing /60

6. Date Bulk-filled i -" ." 7 I Bulk-Filling NCR's

Time since installation (c :| h-v\L-A Inlet Pressure p Outlet Temp. J._0

Date end caps refilled: Shop -It-- f/- 7.6 Field . +- '- -7.75

7. Data compiled by 2-? '=• e2X Organization __ _ __-_ __

Date -*I/'I/ 7

8. Additional Comnments:

- -n-7 71A



i Florida
.,.:Power

CRYSTAL RIVER ,IINIT NO. 3
REACTOR BU]LDING Plm. S3TFFSSlNG SYSTEM

TENDON HISTORY

DOCUTMENT NO: N750-001
PAGE A49 OF A65

'(;•-,NDON IDENTIFICATION NUMBER /61 / CUT LENGTH /f%"'d/

SHOP WASHIER ID: PC /ZO CR /1&7 FIELD WASHER ID: PC /1Z. CR //1Y/

I. GAI/QA vendor inspection cover letter number-FPC j _____-_DATE

2. Date tendon received on-site I C'- I' 7 3 •MR Number 3 t/O

3. Date installed in conduit Q- 3 -T74 Installation NCR's

Wires removed C Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded 7 - . 4 L. Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires /

5. Date stressed 4- -7 - Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. ;"ri/, r- /s-7• /o'/y //a'/

Lift-Off Pressure - Predicted/Actual 4,ZO /1400 73c' ?S-0O N/A

Shim Thickness/80% Ultimate Pressure f5 /I/ 7700 _-Yl& /76Y/O N/A

Unseated/Broken Wires 0 Total effective wires after stressing /62.

6. Date Bulk-filled -I " -- 7 1f . Bulk-Filling NCR's

Time since installation.Q 1- . it Inlet Pressure5 Outlet Temp. 13.L,

Date end caps refilled: Shop L -I--7 Field L_ 7•"

7. Data compiled by 2Z_ 2 "' 1 Organization __"_

Date

8. Additional Comments:

on7 71A



SUEET 204OFe 2e-

I ea lo 7Florida
Power
•On*ora147.01

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER 9 I 2-/ CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC I D_

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective vwi

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

LTE

ires

es

SHOP END FIELD END TOTAL

7 Elongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift- ff Otes- F - Predicted/Actua1(rWS) I q574//in5)S, V~ iS N/A

Shim Thickness/80Z Ultimate Pressure _ N/A
S- AO POaEV.

Unseated/Broken Wires e* b SuteV. Total effective wires after stressing 1 2--

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by d9 -!V. ri:i Organization FI.

Date 5 ' 6
8. Additional Commrents: rPT S&,-1 VieoALA)Q (

W6 :j2 T-PCA -7rOAJ V,6 12AST'- C0220.05TDI
Ž) oci: -oiPP ro9cE (e SA~r- AS Lflf-o it r O-/p My x
3) O VUo J _p J fir CRK~Y2-J& AT hl 0 9 4-f

(

s'H'r rVo sy4nj - IZELO(105 S(.tV&,, (g!9,(i) ~-pawTl,('y

907 716



)

CRYSTAL RIVER UNIT NO. 3
RKACTOR BIJILDINC PRESTRESSING UYBTKN

TENDON SURVEILLANCE RECOND TENI)ON NO. 461121

Inspection
Period and

LIFT OFF CONDITION RZTENSIONING

Avg. Shin Slong- Totar Avg. Shin along- Total Reactor 3ldS.

Force Force Thickness ation Effective Force Force Thicknesa arian Effectlive Teoperature OF

Date Location (kip#) (kip@) (in) (in) wires (ipes) (kip.) (in) (in) wires Int. Ext. Comments
1 2 3 4 5 6 7 a 9 10 II 12 13 14 Is

Original S-6 1624 5 5/8 5 1/8 N/A N/A N/A
Stressing

2-7-75 F-4 1682 1653 5 9/16 5 1/4 162 N/A MIA N/A N/A W / N/A

lot s-6 1458 5 3/4 N/A 1458 5 3/4 N/A

1-10-78 F-4 1546 1502 5 9/16 N/A 163 1514 1536 5 9/16 N/A • 106 41

5 rw
/a/7/q3

S-4 i14.2 __ '/a _/,

EY :y 14-27 /1f25- 5 ly/ 'SI/A

. ,JA I/1q /5ij*A1d:A Oor
6',eoisc 0

4
A)PC Oil4E

MCM a vcb./42. _Lv 4

U'

0



Florida
eel Power

060 tolpefbT.1,0f

•,L.-J L_,' Ut l.J :'Y

DOCUE NO: N750-001
PAGE A52 OF A65

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PP..STRESSING SYSTEM

TENDON 1ISTORY

DON IDENTIFICATION NUM1ER CUT LENGTH /--

SHOP WASHIER ID: PC /Z0 CR 4'/ FIELD WASHER ID: PC /Z Z. CR /11VO

1. GAI/QA vendor Inspection cover letter number-FPC I qZ /v DATE 1_1311.__ 3

2. Date tendon received-on-site 9 - I- - -1 _ RMR Number ,

3. Date installed in conduit 4- - Q 3 -7 q- Installation NCR's

Wires removed _ Wires replaced _ Total Ineffective wires O

4. Date buttonheaded 1-- 1 - Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires /

5. Date stressed _ -- - 5 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

#" Elongatioii (1500 psi to 80% ult.)-Pred./Act. f& ~~i .'~ .,' ,~i 1 0/
700

Lift-Off Pressure - Predicted/Actual 67Zo /067O 6730 IX0 N/A

Shim Thickness/80% Ultimate Pressure 6Y- /7700 r,'•' ,71t 'O N/A

Unseated/Broken Wires __ Total effective wires after stressing /1 Z.

6. Date Bulk-filled -i -14 Bulk-Filling NCR's

Time since installation .f lePressure ~p .I..Outlet Temp. 3 ...

Date end caps refilled: Shop )iF..I 5' Field 4 )f- -75

7. Data compile -d by ~ .. Organization __________________

Date _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. Additional Corrments:

- -. 9OL71~



#" - ATTACHMENT A
Sl01,RvPage A52a of A65Florida CRYSTAL RIVER, fl~r NO. 3

Power REACTOR BUILDINIG P1I'cTPFSSING SYSTEM

~ e~.TENDON HISTORY

IL6~DON IDENTIFicA-riwI NUVflER___________ _ CUT LENGTHI / •
SHUP WASHER ID: PC /ZO CR .311? FIELD WASHER I D PC /Z/ CR Jf9

I. GAI/QA vendor inspection cover letter number-FFC # TZ'/4 DATE /11/3/1.3

2.Date tendon received on-site M O ~3~R Number

3. Date installed In conduit •' j- f Installation NCR's

Wires removed O Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded L(,• 1 Buttonheading NCR's
Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

5.: Date stressed Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

E longation (1500 psi to 507% ult.) -Prei, /Act. f -/'/ f' 4~t /~J/5f
Lift-Off Pressure - Predicted/Actual el 7 6., 7 10 1,6.0 N/A

Shim Thickness/80% Ultimate Pressure 6 77r0 1 l N/A

Unseated/Broken Wires 0 Total effective wires after stressing /13

6, Date Bulk-filled ... j- " Bulk-Filling NCR's

Time since InstallatiLon ~ c~~ us3 Ainlet Pressure .5 3.pi~Outlet Temp.-J~

Date end caps ref illed; Shop I Field I Lti- -15

7. Data compiled by . 64A1 ..... Organization ________

8. Additional Conmments:

. ..- _ -. -- _ _ _ - -_ _ _ _ _ _ _ --. - -. - . _



Florida
Powerc OR1109RAI low

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSLNC SYSTEM

TENDO•N HISTORY

Etr A7 A or Z62_

ATTACHMENT A
S01-0019, Rev. 1
Page A52b of A65

TENIDON IDENT IFICATI IG q NUMB~ER Z/,,/ 1 21  CU ~T LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

14 CAI/qA vendor inspection cover letter number-FPC I DATE

2.: Date tendon received on-site 3HR Number

3. Date installed in conduit Installation NCR's

Wires removed W Wires replaced Total Ineffective wires

4. Date buttonheaded Buttonheading NCR's

Bad vires Accept. Reheads Tocal.In'effective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END) TOTAL

Elongation (1500 psi to 802 ult.)-Pred./Act. / _ __ /

.;-k7 Lift-Off Prsoe-Predict ed /Actu~alCkt~f) Vx~v/ 11,(L /Y r N/
4&oc -OFF F,4V-e GAO..w

Shim Thickness/80Z Ultimate Pressure . N/A

:Unseated/Broken wires _ _ _ Tot'al effective wires after stressing _ _ _

6. Date Bulk-filled Bulk-Filling NCR's_

Time since installation nlet_ Pressure Outlet Temp.

Date end caps refilled; Sho Field
7. Data compiled by___ Orgaulzation F

ata

8, Additional Cornents: INJSPOM0 WS7 i: sr &,evertLAcf' C t-lo-2fý

~c~-o-et JoC& (iWh- r-fZjrTfLIp -y/~iC 45- Lzrt-rzFFJr

AJO 61# 7~ _ 7~p Cs'n-r&Th/& * -Irt 4)Ctb 4&jCS

907 716



) I
y )

CavSTAL RtVSE UNIT NO. 3
SACTOR GZ•LDING Pu•sssrai[an SgBTl

TU1SM SURVEILLAW[ RSCORD TuMmI so. 46w29

Inspec tio
Period and

LEFT OrF CONDITIOff
Avg. Shim glong- Total

force s Frce thickness etLoo Rifer.L,•v
Avg.

force force

.ETtlIONING
$his " ang-

Thbic.nsa atiom
TOL&I

EPfective
Reactor Bldg,.

Teimnp a•ure OF

Date Lac& tte d (kip@) (it il) (an) (imw) Hire. (kipo) (kip&) (in) -(in) Mdires lot. est. Comments
1 2 3 4 5 6 7 a 9 to I I 1z 13 14 15

Original A 4 114~ 1/2 VlcHA N/A

2-12-75 VLAi 1661 1667 6 4 7/4 163 H A Nt / WA H/A WAN

Ist 166 91. 6 1/4 H /A 145a 6 1(4 MIA

IIti.7 LAi- IAý LW k- A 163 1435 1447 6 N/A 163 104 39

////q/934 0 . Vtr 444 W6 ~ ' L ~ '( 4 1 _~ 306A 4 a

4~~W .5cZEV 7 45 V** 0 L4eTh/.# Ata'i1 SaVkaALE SX c61C S r", £4ev 40A r Wi*ES t

Cn



''. g-'• ' ATTrACHMENT A
SF:-' - CRYSTA•L PIVER U!:!T NO. 3 SO1A 19, Rev.

W fREACTOR DUILDI::G P~VrT'"PTSSING SYSTEM2daA6

I ,VL';.BER .4 i CUT LENCTH

SHOP WA•.•h!E ID: FC /2./ CR 1037 FIELD WASHER ID: PC /Z/ CR /037

1. GAI/.A vtendcr inspection ro-cer lette-r •-u:er-FPC i /Z.Y DATE /1/3/3173

2. Date tennn receive4 cn-site - 73 RMR Number _•j=7}' 5•J

3. Date installed in conduit QA 1 -)J. -7!.t Installation NCR9's /.3",,"

Wires rpoved / Wires replaced 0 Total Ineffective wires /

4. Date but:tcih•eaded 1O r?$. - Buttonheadin; NCR's

Bad vires 0 Accept. Feheads (,_> -Total Ineffective wires (

5. Datc stresscd - J.) - 1t.' .rressing ';CR's

Date restressed Restressing NCR's

SHOP E'ND FIELD E'.D TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. 1. x -' * *4

( 'ft-Off Fressure - Predicted/Actual .672016f.50 16TO _I•'0 II/A

Shim ThlcKness/80Z Ultimate Pressure N/ / 770O 6' X 7 &" __0_I__A

Unseated/Broken Wires V. Total effective wires after stressing J1L61 2

6. Date Bulk-filled jj - j Bulk-Filling NCR's

Time since intllto Inlet Piressure5 jj:( _ Outlet Temp. o~

Date end caps refilled: Shop j j -5 Field L'~ I4 1

7. Data compiled by .-? - Organization .... _",__-_

Date _________O_______

8. Additional Co-,ents: _/ /

907 716



Florida CRYSTAL RIVER UNIT NO, 3 - ATTACHMENTA
4 "j • a'__ __ _ __ _ _ S01-0019, Rev. 1Power REACTOR BUILVI!:: Pjo.siPFSSItG SYSTEM PSgeA52eovA.5

-c ,vm .A''o- TENDON HISTORY

19NDON IDENTIFICATION NUMER Z,/t. ,/ CUT LE•GT1 /f•

SHOP WASPER ID: PC /20o CR 9'/ FIELD WASHER ID: PC /[/ CR 72?

I.: GAI/QA vendor inspection cover letter number-FPC I X_2115" DATE ,0/J'//.73

2. Date tendon received on-site 9-2-1, . RIIR Number .j .P

3.: Date installed In conduit + - - ')-..- Installation NCR's

Wires removed 0 Wires replaced • Total Ineffective wires 0

4.. Date buttonheaded j0 .. " jjij Buttonheading NCR's

Bad wires 0 Accept. Reheads to Total Ineffective wires 0

5, Date stressed • - / h - Stressing NCR's

Date restressed Restressing NCR's

5110P END FIELD END TOTAL

esElongation (1500 psi to 80% ult.)-PreJ./Act. f4 s / f r o /o' /0

Lift-Off Pressure Predicted/Actual •Y7 &O1, 5/ -,0 lo 1(,,6-0 N/A

Shim Thickness/80, Ultimate Pressure 7 /713-0 6 .8 17(O0 N/A

Unseated/Broken Wires __ Total effective wires after stressing /03

6. Date Bulk-filled . -!5-..4- Bulk-Filling NCR's

Time since installation Inlet Pressure fjZ.1f Outlet Temp.

Date end caps refilled: Shop ttI.- _7-j5_ Field L ,)LJ.-,5

7i Data compiled by .2? Organization ______________

Date ____________

8. Additional Comments:_

7 .-



ATrACHMENT A

CRYTAoRVEidar ~ S01-0019, Rev. IFo dCRYSTAL RIVER J r NO. 3 Page AS2f of A65Power REACTOR BUILlINC, Pv0 RsIv, SYSTEM*A, l .... TENDON Il1STORY

iLNDON IDENTIFICATION NUMBER . 1/32 CUT LENIT O

SHOP WASIIER ID: PC / Z / CR 36Y_' FIELD WASHER ID: PC CR

1. GAI/qA vendor Inspection cover letter number-FPC I _ __ ___DATE 1/___ /____P

2. Date tendon received on-site _9 .. RMR Number 3,-'55
3. Date Installed In conduit qj - .. In" tallation NCR's

'Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4, Date buttonheaded JO- "-I- Buttonheading NCR's

Bad wires • Accept. Reheads 0 Total Ineffective wires __

5.* Date stressed IQ 7. 1i-~ 5 Stressing NCR's_________________

Date restressed Restressing NCR's

S$OP END FIELD END TOTAL

~% Eongaion(1500 psi to 60% ult.)-Pred.,'Act. .f / 5-~4 Y r~ 6/ o______

Lift-Off Pressure - Predicted/Actual f, 7 6O 0 / (770 14700 11/A
Shim Thickness/80% Ultimate Pressure 1/77-") 5- 1760 NIA

Unseated/Broken Wires 0 _ Total effective wires after stressing //13

6. Date Bulk-filled B - Lulk-Filling NCR's I&•'25

Time since Installation 2'Inlet Pressure _ Outlet Temp. 1 J5

Date and caops re•-illed- Shop -- '(1 F ied L-r- 1W 5=

7. Data compiled by .2. v..2-, .. .. Organization

Date......___.__7__

S. Addi tional Cov~nents:11_ Ir~a'. 06 JCýA L~c.L c6 r~A \)~~S~

_____ ____ _____qf7 716



I r A' CRYSTAL PIVER U'i!T NO. 3 SA1-0019, Rev. I

-,r REAC70R BUILDING PrP'TrTFrSS1G SYSTEM PageA52gofA65

"DENTIFICAT'4 L CUT LD211MGTH

SHOP WAS "•, ID: DPC 0ZO CR /17 FIELD WASHER ID: PC /Z/ CR 60r'

I. CMA/O:' ver.dor inspecticn co-.'r letter nu,•ber-FPC 0 9,2+V5- DATE _____/ ___

2. 'Date te:,!.n received .n-site :2..3 MŽR ,Nuber 34 ) .

3. Date Installed In conduit Lt..'5-".. Installation NCR's

Wires retoved 0 Wires replaced 0 Total Ineffective wires 0

6a. te but tonheaded j J 3 Buttonheading NCR's

ýad wires t2 Accept. Reheads :!__p Total Ineffective wires 0

5. I)ate stre~ssd 3Stressing NCR's_______________

Date restressed Restressing NCR's

SHOF E:;3 FIELD E:ND TOI .

~longetion (1500 psi to 80O. ult.)-Pred./Act. f/;4 ,r-7,V Az ~//; ~% ,~

'ft-Off Pressure - Predicted/Actual 47(,o /• .7/0 6,oo N/A

Shim Thickness/80% Ulticiate Ptessure 74 /77f" T N/A.

Unseated/Bzoken Wires 0 Total effective wirvs after stressing /63

6. Date Bulk-filled 11 " " Bulk-Filling NCR's

time since installation rllrA -Inlet TPressure 5C ~ Outlet Tem~p. j J

Date end caps refilled; Shop G~--i 75 Field 4-.I!

7. Data compýiled by ~2.c2-*.2~Organization _______________

Date __ _ _ _ _ _ _ _ _ _ _ _ _ _

8. Additional Co=cents:

907 716



ATTACHMENT A

Florida CRYSTAL RIVER 9NIT NO. 3 So1-0019,,Rev.1

Power REACTOR BUlLDINf PpW.TI-;SSING SYSTEM PageAs2h fA6 5'f"•'•."" ... °="°" ENVON 111SIORY

IZNDON IDE14TIFICATION KIMBER ~ -311CUT LENGnh YS
SH OP WAS}ItR ID: PC /Z0" CR 7, FIELD WASHER ID: PC /2_ CR /00/

1.ý GAI/QA vendor inspection cover letter number-FPC I _ _ _ DATE E____/ __

2.- Date tendon received on-site Ki ' 1 }R N umber _3Q~3k~j
3.i Date installed in conduit - n P. Installation NCR•s

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4.. Date buttonheaded B\O"-. '.•h• . uttonheading NCR's

Bad wires I' Accept. Reheads _ _ Total Ineffective wires O

5. Date stressed ______.___.Stressing NCR's

Date restressed Restressing NCR's

SHOP END fIELD END TOTAL

f~Elongatioll (1500 psi tD 80% ult.)-Pred./Act. f/'f~ ~/ o4 //

- Lift-Off Pressure - Predicted/Actual •74o / 71o0 4770 / 1 7,,0 /A

Shim Thickness/B0% Ultimate Pressure 1775'0 1 7 1(o 1l4W 0  N/A

Unseated/Broken Wires 0 Total effective wires after stressing /3

6.: Date Bulk- illed IL ' - Bulk-Filling NCR's

Time since installation - Inlet Pressure 9 Outlet. Temp.

Date end caps refilled; Shop 3 Field q-- I • L..-5

7., Data compiled by Organization

Date _____________

S.. Additional Connents:_

I 4

Qn7 71h



,) Florida UYTARIE1R UN I NO hweISATORBID:GF! rRYs1N SYSTEM jDOCUMENT NO: N750-001
P Fowrid (RYSIAL RIVER UINIT NO.

_RUILDI)IG P1T STRESSING PAGEA53OFA65

Ree~~,I CIIAt-fo II'

c,•o..,,o.TENDON HIlSTORY

:DON IDENTIFICATION NUMBER "/ ~~CUT LENGTH_____________

SHOP WASHER ID: PC /,Z(7 CR - FIELD WASHER ID: PC /Z-/ CR 5ý-YO

I. GAI/QA vendor inspection cover letter number-FPC 72415 DATE 0_3/_// __

2. Date tendon received on-site qjif-•\, RMR Number 7ý,E_

3. Date installed In conduit 4 - _/,.. - 4 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires C

4. Date buttonheaded C) 1 5- -14 Buttonheading NCR's

Bad wires . Accept. Reheads _ Total Ineffective wires 0

5. Date stressed * - (J/- -5 Stressing NCR's

Date restressed Restressing NCR's

SHOP ENID FIELD END TOTAL

(?kA Elongation (1500 psi to 80% ult.)-Pred./Act. S~j,'r f' - ý5/j /,.' 1/0 41

Lift-Off Pressure - Predicted/Actual 47(o 0 (P 70/ 7/0 1 / N/A

Shim Thicknessf80% Ultimate Pressure 7 /7f0 ýr//7660 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /1 3

6. Date Bulk-filled _ _-_5 "'"_L _ Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop U-_ IQ -15 Field ' 1"-75

7. Data compiled by .. •'5'---- Organization 5

.Date __ __ __ __ __ _ __ __ __ __ _

8. Additional Comments:

on7 7 r,



4••' Florida
94 Power

CRYSTAl. RIVER IINIT NO. 3
REACTOR BUILDING PPr.uS'PESSING SYSTEM

TENDON HISTORY

DOCUMENT NO: N750-001
PAGE A.54 OF A65

f 1-1DON IDENTIFICATION NUKBER 16• q, CUT LENGTH /__ S_ _ _

SHOP WASHER ID: PC /Z/- CR 387 FIELD WASHER ID: PC /Z CR 9Z_.

1. GAI/QA vendor inspection cover letter number-FPC I 2•YS DATE /0/J//Y73

2. Date tendon received on-site Cl - R11) - -7 MR Number '3cý .LS

3. Date installed in conduit •'- 5 1- Installation NCK's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded I-7- i" "7.L Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires >

5. Date stressed 3 - I7 - 5-, Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. r /'-T• JY" / Y Mr/" /OYr0,///o/0r

Lift-Off Pressure - Predicted/Actual 6,76o/ ?Jo 4,770 6, ?0O N/A

Shim Thickness/80% Ultimate Pressure 7 177S'19 6, 1'7&4O N/A

Unseated/Broken Wires 0 Total effective wires after stressing /6 3

6. Date Bulk-filled -I -L Bulk-Filling NCR's

Time since installation O 1-no-n- Inlet Pressure 5 Outlet Temp. ]

Date end caps refilled: Shop - 1 Q- Field L-. 1') - 7A

7. Data compiled by Z 47 4.ji Organization __ ___--_._

Date "Y// 7

8. Additional Comments:

Qn7 711;



Florida CRYSTAL RIVER 'UNIT NO..3

P w r REACTOR BUILDING P[ý STPESSING SYSTEM I0Power
*0.•Q 0 PAGE A55 OF A65

TENDON HISTORY

({iDON IDENTIFICATION NUHMER T7'/'16 //3y CUT LENGTH /5"

SHOP WASHER ID: PC /Z0 CR .5& FIELD WASHER ID: PC- CR C R

1. GAI/QA vendor inspection cover letter number-FPC I ?Z_+_s _ DATE _01J 11__3_

2. Date tendon received on-site _9 o ''--3 RMR Number J 1+

3. Date installed in conduit 1+_____ .._"___" Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires n

4. Date huttonheaded _74- • 74- Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires /

5. Date stressed - 1-7 - "7;-) Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

SElongation (1500 psi to 80% ult.)-Pred./Act. c/'~~ ;,2'r ,Y2- 0.,??'

Lift-Off Pressure - Predicted/Actual ?Z0 /1675"0 67,70 P600 N/A

Shim Thickness/80% Ultimate Pressure 7 /7700 (P -'(Y /776q'O N/A

Unseated/Broken Wires 0 Total effective wires after stressing /_ __Z

6. Date Bulk-filled i I - 5 B L] Bulk-Filling NCR's

Time since installation . fl•l•,-."•i-.' Inlet Pressure Outlet Temp. 1.2..

Date end caps refilled: Shop Lk- I--'7-r Field Lj - I2f -'.

7. Data compiled by - Organization___ __ __

Date

8. Additional Comments:

"CIS

. . . . -.
0 716 . -



sHEETj Z20,/0 o 2-

PAG A56 O1FA65Florida
Power
CORP 0 AA f. ON

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON HISTORY-K..

TENDON IDENTIFICATION NUMXBER yk 9 / 3 7 CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC # DA.

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

"4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective vir

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

LTE

0 . L .

rires -

'es

TOTAL

N..

SHOP END FIELD END

(
Elongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift-Off ee - Predicted/Actual(• ) IY2s.: / IYz.s- r VZ• /5'02o N/A

Shim Thickness/80% Ultimate Pressure L ,•'I/ N/A
I -8Ao PCiv.

•~~9nseated/Broken Wires f Total effective vires after stressing / " /

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop 2 Field 2 - 7

7. Data compiled by __ _ _ _ Organization 6o.c

Date __/ ___7_

8. Additional Comments: Y3SP(T t&r Su~e LI(ILLAJC(_ 7 ~-8)

lj 2--DZ 1Z~hJ ~p pus- 44 c7 s2o w

NOj bNJorA'rttrj CrF CeALCJ>J.(, 4-r A-iJLWdfA-f5

4)~~~~~ x~-L 4No A-- -r (ZILvxy~& ~,~)-

907 716



/^ri.~ )

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEIM

TENDON SURVEILLANCE RECORD TENDON NO. 461137

LIFr OFF CONDITION RETENSIONING

Inspection *Avg. 'ShiM. lsong- Total Avg. Shim Elong- Total Reactor Bldg.

Period and Force Force Thickness ation Effective Force Force Thickness ation Effective Temperature OF

Date Location (kips) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wires Int. Ext. Comments

1 2 3 4 5 6 7 a 9 10 Ii 12 13 14 IS

Original s-6 1636 7 5 3/8 N/A N/A N/A

Streasing

2-1775 F-4 J_ 1 63/8 41_ 2 162 N/A N/A N/A N/A N/A N/A N/A

lot S-6 1413- 7 N/A 1413 7 N/A One wire removed
for testing.

-L-6.7 F-4_ 1502 1457 6 3/4 N/A 162 1469 1441 6 3/4 N/A 161 109 62

ii
0



'•- Florida CRYSTAL PIVER LIUNIT NO. 3 ATTACHMENTA
0P w r REACTOR flUILDING' FVri:TP,.S1Nss SYSTEM ATTCHEN A01,Rv"pTEN DON I1ST Y Page A57a of A65

_TiýDOH` IDENTIFICATION 14UMBER 44k? 'CUT LENGTH /5 -

SHIOP W4ASIHER ID: PC /Z / CR 3-74 FIELD WASHER ID: PC /I. / CR Z3

1.ý GAI/qA vendor inspection cover letter number-FPC I I/__, ______DATE /___/_/.__

2. ate tendon received on-site -73 RR Number

3.: Date Installed In conduit *._. - L Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires <;

4.! Date buttonheaded )C)- 17, - -74 Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective uires C

5. Date stressed 7 - Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

(ONElongation (1500 psi to 80% ult.)-Prei./Act. Ar sr -V 7y 11.Y 17P

Lift-Otf Pressure - Predicted/Actual 4T7ZO 6IFOO 4730- q .700 N/A

: Shim Thickness/80X Ultimate Pressure r7' /77•0 6,1•/ 761'0 N/A

Unseated /Broken Wires I Total effective wires after stressing /(a

6. Date Bulk-filled •-•_•'5 Bulk-Filling NCR's

Time since instaliatonO Inlet Pressure 0 Outlet Temp. ' _

Date end caps refilled: Shop __ Field

7., Data compiled by Organization

Date _______________

8. Additional Comments:____________________________________

-07 716



j) Florida CRYSTAL RIVER UNIT NO. 3 ATTACHMENT A
Sower REACTOR BUILDING Pr SrFFSS1NC SYSTEM So1-0019, Rev. 1

T*,e, .ENDON 1S1TORY Page A57b of A65

-tDNIDENTIFICATION MtUtRBER j// 4 qg -CUT LENGTH 7f

SHOP WASHEtR ID: PC /2o CR _ _- _ FIELD WASHER ID. PC /Z/ CR p ?S

1; GAI/QA vendor Inspection cover letter number-FPC I _ _ _ _ _DATE _11917-_____

2~ Date tendon received on-site - M')i~R Number §i1'

3i Date installed i. conduit i. - -• "" 1 tnstallation NCR's

Wires removed 09 Wires replaced c2 Total Ineffective wires <

4.t Date buttonheaded -7 1 f-- Buttonheading NCR's

Bad wires Accept. Reheads 0 Total Ineffective wires /

5,. Date stressed K" - -'" - Stressing NCR's

Date restressed Restressing NCR's

SHOP UNI) FIELD END TOTAL

'- Elongation (1500 psi to 80% ult.)-Pred./Act. //' : '/z ./"", /O/Z_

Lift-Off Pressure - Predicted/Actual d 2o / Z01 o 7_73o 47 -70 N/A

Shim Thlckness/80% Ultimate Pressure • '/ 770i70'O N/A

Unseated/Broken Wires _ _ _ Total effective wires after stressing /6Z

6.: Date Bulk-filled " - "ulk-Filling NCR's

Time since installationl Inlet Pressure Outlet Temp.

Date end caps refilledt Shop __field

7. Data cornpilad by Orga Onizaition Jig -

Date t17___________7__

8. Additional Corments-

o 7

- -t--.-/•



%e ATTACHMENT A
Florida ' JRYATJL RIVER ,JNT 3 S,1-09Rev.I

P wer REA~r~k ""rV*~SSING; SYSTEH Page A57c of A65
-; I . . DU,,ON ,11 65RY

•LLDON IDENTIFICATION NUKLDER 4 //V CUT LENGTH /_ _-_

SHOP WASHER ID: PC /2-.O CR /3 FIELD WASHER ID: PC /2/ CR /0 Z-L

1. GAl/QA vendor inspection cover letter number-FFC f -Z 1 DATE 11_,_173

2. Date te~ndon received on-site [3 - 7 3 RKR Number 32ACI 1 I

3. Date installed in conduit Cl-- , - Installation NCR's

Wires removed 0 Wires replaced 0• Total Ineffective wires 0

4. Date buttonheaded _C, - /!5- -7 j- Buttonheading NCR's

Bad uires 67 Accept. Reheads (P Total Ineffective wires 0

5. Date stressed • - 1 , - 7/ Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to BO% Ult. )-Prcl. /Act. /./0rr i- ~ ______

•A Lift-Off Pressure - Predicted/Actual 6 7 60 O 67no 16700 N/A

Shim Thickness/80% Ultimate Pressure 76•I'/710 7460 N/A

Unseated/Broken Wires 0 Total effective wires after stressing / 3

6 Date Bulk-filled _j B ulk-Filling NCR's 'T

Time since irnstallatlonplx_ýflA I Inlet Pressure ,50~ Outlet Temp. a

Date end caps refilled: Shop _ -- _Field ---- _

Data compiled by Organization

*Additional, Coimments: ____________________

(

.07 716 _



JY'••. 7-2. UF ZSZ--

-ord CRYSTAL RIVER 111111 NO. 3DOCUMDU NO: N750-001

- Ia:P Power REACrOR BUIi.DIL rri rSSING, SYSTEM PAGEA5SOFA6S
9 TENDON, l1Ii:TORY

)>ON IDENTIFICATION NUMB3ER 62I /CUT LENGTH /3

SHOP WASHER ID: PC //p CR ' FIELD WAS5IER ID: PC /2 / CR -370

1. GAI/QA vendor inspection cover letter number-FPC i _ "__ __ _DATE __'//_//7

2. Date tendon received on-site .4__-_O']L R.R Number 3• 9 S3

3. Date installed in conduit ", - . "7 C L Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded J0 - J. Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective ,ires 0

5. Date stressed 2 - - 15 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

r~Elongationt (1500 psi to 80% ult.)-Pred./Act. frxr, l ~ / / /O~7 ,/'o

1 "0Lift-Off Pressure - Predicted/Actual 4-cO/7S6O 6;51' /6oo N/A

Shim Thickness/80% Ultimate Pressure 6I/MP'IT7O 7-7' 70.•, N/A

Unseated/Broken Wires / Total effective wires after stressing /1 Z_

6. Date Bulk-filled 14 - 1-]5 Bulk-Filling NCR's OI95
'Time since installation'• mj oa - Inlet Pressure - Outlet Temp. -1/O0a

Date end caps refilled: Shop _ _ _ Field __

7. Data compiled by Organization

Date 4&177__ __

8. Addition.0 Commnents:

'Pa

C' -

4(_

-ftnV?' ~1 r



.'•L i /'Y,.. wy Z87.

Florida fRY1A1 RIVER UNTIT NO0. 3 UICEWNON: N750OO
Power REACTOR ,UuLJiNG SYSIEM PAGE A59OFA 65

3o 00 ý TrN IN 111T(RY

-i'I'NDO IDENTIFICATION NUMEER 6 1/2CUT LENGTH /f - 2 /Z.

SHOP WA.lIIER 1D: PC /2 / CR '/Z FIELD WASHER ID: PC /V4 CR 4'Y /

1. GAI/QA vendor inspection cc'.'er letter nuriber-FPC 1 J-6 co DATE +/__///I.

2. Date tendon received on-site RR Number LtIO(3 ..7

3. Date installed in conduit _ .5-9 -- 74 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded . Buttonheading NCR's

Bad wires _ Accept. Reheads __ Total Ineffective wires C>

5. Date stressed 3 - - "]5 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. 7 / ' ,4' /6 10 //o

Lift-Off Pressure - Predicted/Actual '.V4 / C. 10 ,7• re> N/A

Shim Thickness/80% Ultimate Pressure 7 4' / 7-70 r, ;k 7700 N/A

Unseated/Broken Wires __ Total effective wires after stressing /•3

6. Date Bulk-filled L4 "?,-15 Bulk-Filling NCR's

Time since installation •j Inlet Pressure P025-" Outlet Temp. ]J °

Date end caps refilled: Shop • Field __

7. Data compiled by . •/,/4Zf• Organization _

Date 11/77

8. AddiIfon.1l Coi.ients:

C-



Florida
jlj •"••Power
"•ti~~i (ObOc o..,..

SHEET i TtOF -4--

DOCUMENT NO: N750-001
PAGE A60 OF A65

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDIN;G Pr3STRESSING SYSTEM

TENDON HISTORY

='DON IDENTIFICATION NUMBER 2- 2 2 CUT LENGTH

SHOP WASHER ID: PC LI . CR .____FIELD WASHER ID: PC (2 I
1. GAI/QA vendor inspection cover letter number-FPC _ DI

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced _ Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wi1

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

~TE

..ires

res

SHOP END FIELD END TOTAL

""'• Elongation (1500 psi to 80% ult.)-Pred./Act.

•. Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total ef

6. Date Bulk-filled Bulk-Fil

T~me since installation Inlet Pri

Date end caps refilled: Shop

7. Data compiled by D-. 2

8. Additional Comments: TV F/OpARAT- A,

I ______

1 ______

I

N/A

/ I _N/A

fective wires after stressing

ling NCR's

essure Outlet Temp.

Field

Organization FPC

Date 3- -77

I FO I sr suZVCjhLC./CE

907 716
- -



SHELT /,r_' OF Z.BZ."

' ~~Florida -CRYSTAL RIVER 11111 140o. 3 DOCUMENT NO: N750-001

Power REACTOR BUILDI:G PTZ1 r oFESSI!G SYSTEM
_. -0,0,0 0 1'' HISTORY

_JON IDENTIFICATION NUftMER______________ CUT LENGTH /fZ

SHOP WASHER ID: PC /Z/ CR H/0& FIELD WASHER ID: PC /2. CR 35-3

1. GAI/QA vendor inspection cover letter number-FPC I 5 -669' DATE A6%6 9 &/.

2. Date tendon received on-site . "30 - "7 1Lj WiR Number 3973 0

3. Date installed in conduit •-9 -7 4 Installation NCCR's

Wires removed _ Wires replaced 0 Total Ineffective wires O

4. Date buttonheaded ) 3- j -2± 7Buttonheading NCR's

Bad wires 0 Accept. Reheads _ _ _ Total Ineffective wires 0

5. Date stressed )I- 3o-j5 Stressing NCR's

Date restressed Restressing NCR's

SiOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. 6'/jr "/iy7 3X2, Y -/I 7 4'-

Lift-Off Pressure - Predicted/Actual (00 /17,00D 7SO0 1450 N/A

Shim Thickness/80% Ultimate Pressure 5 /7770 z4 -77OO N/A

Unseated/Broken Wires 0 Total effective wires after stressing /63

6. Date Bulk-filled L+ - Bulk-Filling NCR's

Time since installations Inlet Pressure ... J 3.,L_ Outlet Temp.

Date end caps. refilled: Shop ( Field

7. Data compiled by 14/ f~A Organization_______________

Date _

*8. Additional Comnents:

• V

.. . . .. ....... ... . . .. .r '• "•1i



(1~>
\.~,, ~--

ShE~~o !ýC FýA

, Florida CRYSTAL RIVER UNIT NO. 3

- z Power REACIOR B,,JIL,,N'T(, F'!,,,.TRSS1N, SY•TEM ATTACHMENT A
TENhON III SrORY Page A618a of A65

fENDON IDE14TIFICATION NUMBER 6pI'9CUT LENGTH

SHOP WASIIER ID: PC /2-/ CR /07f FIELD WASTER ID: PC /2/ CR /07?

tj CAI/qA vendor inspection cover letter number-FPC I _ __ ___DATE ________

2, Date tcndon received on-site J_-*--73 IR Number

3.,2 Date installed In conduit 1 l •i-_ _ Installation NCR's

Wires removed • Wires replaced . Total Ineffective wires 0

4.. Date buttonheaded - Buttonheading NCR's

Bad wires 0 Accept. Peheads " _ _ Total Ineffective wires O

5. Date stressed b-3~5Stressing !4CR's ______________

Date restressed _RestressIng NCR's

SHOI)P EtD FIELD BND TOTAL

IrN"' Elongation (1500 psi to 80% u~t,)-Frcd,fAc.t. r/1 / ±A 9 /

Lift-Off Pressure - Predicted/Actual " I •7SO .1756 N/A

Shim Thickness/80% Ultimate Pressure 7 /77, 0 .7 7 700 NIA

Unseated/Broken Wires 0 Total effective wires after stressing /6'3

6. Date Bulk-filled Bul__ -__ _ Bjik-Filling NCR's

Time since installationr Inlet. Pressure 13C Outlet Temp. 15

Date e .nd raps ref illed. Shop _7 ýi Field 4- 1 - i J5

7. Data compiled by • Organization

Dnto _ _ _ __f__,,__ _



Florida
Power
C 0 seAf lIQN

ATTACHMENT A
SOl-0019, Rev. I
Page A61b of A65

CRYSTAL RIVER UNIT NO, 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON HISTORY

TKNýDOrI IDENTIFICATION NUMBER 2 ~ - Z . CUT LENGmi

SHCOP WASHER ID: PC CR FIELD WASHER ID: PC CR_

1. GP•IQA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site _ RKR Number

3. Date installed in conduit Installation NCR's

,Wires removed Wires replaced Total Ineffective wires ......

4. Date buttonbeaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires
5. iDate stressed Stressina NCRtS

.Date restressed Restressing NCR's

SROP END FIELD END TOTAL

:Elongation (1500 psi to 80% ult.)-Pred./Act. /

'Lift-Off #r - Predicted/Actual (CxPfr) 1J / /, d5S7 _1//_A.__V.

iShm Thikness/80% Ultimate Pressure / . ..... N/A

:Unseated/Broken jires C Total effective vires after stressing /A 3

6. -Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.
bate end caps ref illed. Shop Y..ield _7

7, Oata compl~ed by Organization..

Date

8. MddItional Comments: ~C E ~ r1.rzaj nL~gq/-ETLLA. 1C((2-16-28)

1) A-o iwo_5AOV(A-f p r- piA5-- ceeosjO~

.3)H ti WAcJ q9*m/6 (L, 0,~p O4~~) T EIE4-obJ W ~ '~ 0 A 8f WOfl

E) EEO 716IP - (?Ewg 5 'C7ML(5.-'y

907 716
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) ,.)

CRYSTAL RIV9R UAIT iR). 3
MA :TrO IUILDIIIC PVRESTISSING YSTSH

TItMOO SURVI•tIACE RIEVO8I TNON g'o. 6219

LIlFT 0|F COMMNTIN lETEI331ONIN

Inspection 4v5. Shia clang-. Total A.B. Sh. i Elong- Total Reactor Blde.

Period wn Force Force Thickness at(ion Efectiv* Troro. Yotrce. Thicku.s., diteon 9Fective TempecaCere OF

Date .ocatiod (kilts) (kips) (in) (ilk) W (ires (kips) p.) (i0) (ih) Wires Int. Ext. Comenr
.11 2 3 4 5 6 7 a 9 10 i II 12 13 1A I

original S 1639 7 5 1/4 MI/A N N/_
Stresisku

1-31-75 F 1639 1639. 5 1/4 4 L63 N/A i/A NIA N/A m/A P/A K/A

13s 59 7 N/._ 13_46 7 W/A

12-36-I,7 E_ W 174 5..I 4 L 163 1546 15464 53/4 NIA 163 105 59

'U'n,.flu a -I
-1

o 6~u.



Plowrid CRYST AL RIVEP 11:;1 IN -I 3 ouiNO
-. _•,_.I Power REACTOR BUIL.DI:1G PP:1S.T-".SS5]fG SYSTEM j PAGEA62OFA65

TENDON 1SRY

'`ON IDENTIFICATION NUMBER 4,2 h'/, CUT LENGTH /5 /

SHOP WASHER ID: PC /20 CR /13Z FIELD WASHER ID: PC 12L CR /00//

1. GAI/QA vendor inspection cover letter number-FPC 0 8867 DATE .916173

2. Date tendon received on-site _J - Q(A - 1 _ PR'IR Number 339 9

3. Date installed in conduit 1"9-7- 7-3 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires a

4. Date buttonheaded L) .-c) Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

5. Date stressed . 3"5 75 Stressing NCR's

Date restressed Restressing NCR's

SHOP LND FIELD END TOTAL

(t Elongation (1500 psi to 80% ult.)-Pred./Act. - 7 /f3/ /,

*• Lift-Off Pressure - Predicted/Actual 680/ 0 7 J7fOj 70o0 N/A

Shim Thickness/80% Ultimate Pressure Y /3" 7770 1Y2" 1700 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /3

6. Date Bulk-filled b -.27 -Il Bulk-Filling NCR's

Time since installation r Inlet Pressure Outlet Temp. 1Q06

Date end caps refilled: Shop 3. ' ffi Field 24 - / q "15

7. Data compiled by . Organization __

Date _,,_ _ _ _

8. Additional Corm.ents: =ý I4~.,pr (n AXyiit

._• • l', ._• .,cY

C\£ 'C'' \.- Cxk3O~tjs. ~

9n7 719



SHEET Q,.ý /I of d- Q A- -

:F rlru dt CRYSTAL RIVER UNIT NO. 3 D

I* Power REACTOR BUILDI!:G PT.ESTRESSING SYSTEM
. o......o. TENDON HISTORY

-("'NDON IDENTIFICATION NUMBER C 2 T / -OJ LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor Inspection cover letter number-FPC I Dd

)CUMENT NO: N7504)01
,GE A63 OF A65

CRA

kTE

2. Date tendon received on-si

3. Date installed in conduit

Wires removed

4. Date buttonheaded

Bad wires Acce

5. Date stressed

Date restressed

Elongation (1500 psi to 8(

i Lift-Off Pressure - Predic

Shim Thickness/80% Ultimat

Unseated/Broken Wires

6. Date Bulk-filled

Time since Installation

Date end caps refilled:

7. Data compiled by _ :

8. Additional Comments: T"j

te RHR Number

Installation NCR's

Wires replaced Total Ineffective wires

Buttonheading NCR's

pt. Reheads Total Ineffective wires

Stressing NCR's

Restressing NCR's

SHOP END FIELD END TOTAL

)% ult.)-Pred./Act. I I /

ted/Actual / / N/A

:e Pressure I __N/A

Total effective wires after stressing

Bulk-Filling NCR's

Inlet Pressure Outlet Temp.

Shop Field

"_________Organization __

Date f9 3 V ??7

C)9t?4 ID r-) -D& /5 O .57g6WrtA1CC

C
907 716



3II~r A y V Lt d.b4

"50 Florida CRYSTAL RIVE•R ,,IT 1O. 3 DOCUMENT NO: N750-001

Power REACTOR BUILDING PVI STFESSING SYSTEM PAGEA64OFA65
c,'., o '.... oTENDON HISTORY

(-'•DON IDENTIFICATION NUMBER G_; H C UT LENGTH /" - / Y

SHOP WASHIER ID: PC /- 0 CR 3• FIELD WASHER ID: PC /2/ CR /05"7

1. GAI/QA vendor inspection cover letter number-FPC I 8>6 7 DATE 1/___7_ 3

2. Date tendon received-on-site /0 - 2(" _ PJiR Number -33 CA

3. Date installed in conduit )/L -0 -i73 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded + - 30 -- '7 4 Buttonheading NCR's

Bad wires 0 Accept. Reheads C Total Ineffective wires 0

5. Date stressed - 3"75 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

(?' Elongation (1500 psi to 80% ult.)-Pred./Act. - /3•?. ,• •j- / ?7rYI/

,Lift-Off Pressure - Predicted/Actual ,. /P,- 7•> /?<0 /7DS N /A

Shim Thickness/80% Ultimate Pressure 5 /17770 ,3e, 7200 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /13

6. Date Bulk-filled J -z '7--f Bulk-Filling NCR's

Time since installation::6 M Inlet Pressure Outlet Temp. )'O

Date end caps refilled: Shop 3 1 j -7!5 Field 1(0j-7 5

7. Data compiled by 7 • Organization _

Date __ __ _ __ _ __ __ _ __ __7_

8. Addition.•l Connments:

- ____ - ,T



es %
Florida CRYSTAI. RIVER HNIT NO'. 3 J DOCUMENT NO: N750-001

*., Power REACTOR BUILD!I:r, PI':STRrSSING SYSTEM PAGEA65OFA65
(A ORý 0 TENDON HISTORY

di'kNDON IDENTIFICATION NUIBER 14 /-/ CUT LENGTH /Sf - f

SHOP W.ASHIlER ID: PC /ZO CR /F3 FIELD WASHER ID: PC /2/ CR /-0 '//

1. GAI/QA vendor inspection cover letter number-FPC 1 4966 7 DATE 9/4/_ 1.3

2. Date tendon received on-site JR!" c9  - RR Number .39 %

3. Date Installed in conduit JJI- 7- "!S Installation NCR's

Wires removed _ Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded .- /.'•-714. Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

5. Date stressed 3 " -5 Stressing NCR's

Date restressed Restressing NCR's

SHOP LNi FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-PreJ./Act. 3 / 2y. ,

Lift-Off Pressure - Predicted/Actual /- 4•SfO 57(0 / (7ý.r0 NIA

Shim Thickness/80% Ultimate Pressure 6 /7?0 &/Y 17700 N/A

Unseated/Broken Wires t__ ; Total effective wires after stressing /1 3

6. Date Bulk- illed ( " D 1 -- + Bulk-Filling NCR's

Time since installation 6 • Inlet Pressure • Outlet Temp.

Date end caps refilled: Shop 3-)q--75 Field 1+-- 1 -75

7. ,Data compiled by - -. Organization __ ___ -_

Date _ _ _ __

8. Add itiLonal Coirnents: ~m sV~ ui . ih r s .x iyn'~t

ir~*

. ..... .. oln 71F



CRYSTAL RIVER
TENDON SURVEILLANCE 2001

25 YEAR

"PREDICTED FORCES"

DATE:

ATTACHMENT B

ORIGINAL TENDON STRESSING SEQUENCES



Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Dome Tendons

DOC ID: N750-001
ATTACHMENT B

PAGE 2 of 9

Stress Sequence Sorted by Tendon Number
Tendon r Sequence Tendon -Sequence Tendon Sequence

No. [ No. No. No. No. No.
D101 23 D201 32 D301 21

D102 32 D202 30 D302 22

D103 32 D203 II D303 8

Dl04 22 D204 12 D304 30

D105 21 D205 28 D305 20

D106 24 D206 30 D306 23

0107 7 D207 9 D307 7

D108 31 D208 28 D308 30

D109 20 D209 29 D309 19

D110 25 D210 13 D310 24

Dili 5 D211 1 D311 6

D112 31 D212 27 D312 30

D113 19 D213 14 D313 1i

D114 32 D214 30 D314 25

Di 15 4 D215 2 D315 5

D116 29 D216 27 D316 30

D117 18 D217 15 D317 17

M118 26 D218 30 0318 26

D119 6 D219 3 D319 4

D120 29 0220 27 D320 30

D121 17 D221 32 D321 16

0122 26 D222 28 D322 26

D123 3 D223 4 D323 3

D124 29 D224 27 D324 30

D125 16 D225 17 D325 15

D128 27 D226 28 D326 26

D127 29 D227 5 D327 2

D128 2 D228 26 0328 29

D129 15 D229 18 D329 14

0130 1 D230 29 D330 27

D131 29 D231 6 D331 1

D132 . 27 D232 24 D332 29

D133 14 D233 19 D333 13

0134 27 D234 29 D334 28

D135 10 D235 7 D335 9

D136 29 D236 23 0336 28

0137 32 D237 29 D337 28

D138 28 D238 20 D338 12

D139 11 0239 32 D339 32

D140 28 D240 22 D340 28

D141 12 D241 32 0341 11

(

(

FILE: N750DOME.xls, STRESSEQ



Florida'Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System

~' • Dome Tendons

DOC ID: N750-001

ATTACHMENT B
PAGE 3 of 9

Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
I D130- D211 D331

2 D128 D215 D327

3 D123 D219 D323

4 D115 D223 D319

5 D111 D227 D315

6 D119 D231 D311

7 D107 D235 D307

8 D303

9 D207 D335

10 D135
11 D139 D203 D341

12 D141 D204 D338

13 D210 D333

14 D133 D213 D329

15 D129 D217 D325

16 D125 D321

17 D121 D225 D317

18 D117 D229 D313

19 D113 D233 D309

20 D109 D238 D305

21 D105 D301
22 D104 D240 D302

23 D101 D236 D306

24 D106 D232 D310

25 D110 D314

26 D118 D122 D228 D318 D322 D326

27 0126 D132 D134 D212 D216 D220 D224

27 D330
28 D138 D140 D205 D208 D222 D226 D334

28 D336 D337 D340

29 D116 D120 D124 D127 D131 D136 D209

29 D230 D234 D237 D328 D332

30 D202 D206 D214 D218 D304 D308 D312

30 D316 D320 D324

31 D108 D112
32 D102 D103 D114 D137 D201 D221 D239
32 0249 133

Note:
Data extracted from Reference 11 of Calculation S-95-0082

(7
FILE: N750DOME.xls, STRESSEQ



Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Vertical Tendons

DOC ID: N750-001
ATTACHMENT B
PAGE 4 of 9

,•, Stress Sequence Sorted by Tendon Number

Tendon Sequence Tendon Sequence Tendon Sequence
No. No. No. No. No. No.

12V01 7 34V01 4 56V01 1
12V02 27 34V02 21 56V02 27
12V03 16 34V03 13 56V03 10
12V04 27 34V04 23 56VO4 27
12V05 8 34V05 5 56V05 2
12V06 25 34V06 26 56V06 27
12V07 9 34V07 14 56V07 11
12V08 28 34V08 30 56V08, 27
12V09 17 34V0g 30 56V09 3
12V10 28 34V10 23 56V10 28
12V11 28 34Vl1 31 56V11 12
12V12 28 34V12 25 56V12 27
12V13 1 34V13 16 56V13 4

12V14 20 34V14 28 56V14 24
12V15 10 34V15 7 56V15 13
12V16 23 34V16 28 56V16 24
12V17 11 34W17 26 56V17 29
12V18 21 34V18 8 56V18 24
12V19 2 34V19 17 56V19 14
12V20 31 34V20 26 56V20 24
12V21 3 34V21 9 56V21 5
12V22 21 34V22 25 56V22 23
12V23 12 34V23 18 56V23 15
12V24 21 34V24 25 56V24 23
23V01 1 45V01 7 61V01 4
23V02 19 45V02 20 61V02 22
23V03 10 45V03 16 61V03 13
23V04 19 45V04 30 61V04 22
23V05 2 45V05 8 61V05 6
23V06 20 45V06 19 61V06 25
23V07 11 45V07 30 61V07 14
23V08 20 45V08 17 61V08 25
23V09 3 45v09 9 61V09 5
23V10 23 45V10 18 61V10 26
23V1l 12 45V11 1 61V11 15
23V12 23 45V12 19 61V12 26
23V13 4 451V13 22 61V13 7

23V14 24 45V14 20 61V14 26
23V15 13 45V15 10 61V15 16
23V16 23 45V16 20 61V16 26

23V17 5 45V17 2 61V17 8
23V18 24 45V18 20 61V18 26
23V19 14 45V19 11 61V19 17

23V20 24 45V20 21 61V20 29
23V21 6 45V21 30 61V21 9
23V22 24 45V22 21 61V22 26
23V23 24 45V23 12 61V23 18
23V24 24 45V24 22 61V24 26

(



Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Vertical Tendons

DOC ID: N750-001
ATTACHMENT B

PAGE 5 of 9

Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
1 12V13 23V01 45Vll 56V01

2 12V19 23V05 45V17 56V05

3 12V21 23V09 56V09 _

4 23V13 34V01 56V13 61VOl

5 23V17 34V05 56V21 61V09

6 23V21 61V05

7 12V01 34V15 45V01 61V13
8 12V05 34V18 45V05 61V17

9 12V07 34V21 45V09 61V21
10 12V15 23V03 45V15 56V03

11 12V17 23V07 45V19 56V07
12 12V23 23V11 45V23 56V11

13 23V15 34V03 56V15 61V03
14 23V19 34V07 56V19 61V07

15 56V23 61V11

16 12V03 34V13 45V03 61V15
17 12V09 34V19 45V08 61V19

18 34V23 45V10 61V23

19 23V02 23V04 45V06 45V12
20 12V14 23V06 23V08 45V02 45V14 45V16 45V18
21 12V18 12V22 12V24 34V02 45V20 45V22

22 45V13 45V24 61V02 61V04

23 12V16 23V10 23V12 23V16 34V04 34V10 56V22

23 56V24

24 23V14 .23V18 23V20 23V22 23V23 23V24 56V14

24 56V16 56V18 56V20

25 12V06 34V12 34V22 34V24 61V06 61V08

26 34V06 34V17 34V20 61V1O 61V12 61V14 1VS16
26 61V18 61V22 61V24

27 12V02 12V04 56V02 56V04 56V06 56V08 56V12

28 12V08 12V10 12V11 12V12 34V14 34V16 56V10

29 56V17 61V20

30 34V08 34V09 45V04 45V07 45V21
31 12V20 34Vll

(

Note:
Data extracted from Reference 11 of Calculation S-95-0082.

(



Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Hoop Tendons

DOC ID: N750-001
ATTACHMENT B
PAGE 6 of 9

Stress Sequence Sorted by Tendon Number
Tendon Sequence Tendon Sequence [ Tendon - Sequence

No. No. L No. No. j No. No.
13H01 20 35H01 20 42H01 21
13H02 55 35H02 59 42H02 46
13H03 20 35H03 20 42H03 22
13H04 55 35H04 59 42H04 45
13H05 19 35H05 19 42H05 22
13H06 55 35H06 58 42H06 60
13H07 19 35H07 19 42H07 23
13H08 55 35H08 58 42H08 45
13H09 17 35H09 19 42H09 24.
13H10 54 35H10 58 42H10 44
13H1l 17 35H11 17 42Hll 24
13H12 54 35H12 57 42H12 44
13H13 16 35H13 16 42H13 25
13H14 54 35H14 57 42H14 44
13H15 60 35H15 15 42H15 26
13H16 53 35H16 57 42H16 43
13H17 15 35H17 14 42H17 27
13H18 53 35H18 56 42H18 43
13H19 15 35H19 13 42H19 27
13H20 53 35H20 56 42H20 42
13H21 13 35H21 13 42H21 29
13H22 52 '35H22 56 42H22 42
13H23 12 35H23 12 42H23 29
13H24 51 35H24 55 42H24 42
13H25 11 35H25 11 42H25 30
13H26 51 35H26 55 42H26 42
13H27 10 35H27 11 42H27 30
13H28 51 35H28 55 42H28 42
13H29 9 35H29 11 42H29 31
13H30 51 35H30 54 42H30 41
13H31 9 35H31 9 42H31 32
13H32 49 35H32 54 42H32 41
13H33 8 35H33 9 42H33 33
13H34 49 35H34 54 42H34 41
13H35 7 35H35 8 42H35 33
13H36 49 35H36 51 42H36 40
13H37 6 35H37 7 42H37 34
13H38 48 35H38 51 42H38 40
13H39 6 35H39 6 42H39 35
13H40 48 35H40 50 42H40 39
13H41 4 35H41 5 42H41 36
13H42 48 35H42 49 42H42 39
13H43 . 4 35H43 4 42H43 36
13H44 47 35H44 49 42H44 39
13H45 47 35H45 3 42H45 37
13H46 47 35H46 49 42H46 39
13H47 2 35H47 3 42H47 38

(4
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Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Hoop Tendons

DOC ID: N750-001
ATTACHMENT C
PAGE 7 of 9

Stress Sequence Sorted by Tendon Number
Tendon Sequence II Tendon Sequence Tendon Sequence

No. No. f No. No. No. No.
46H01 21 51H01 20 62H01 21
46H02 47 51H02 60 62H02 46
46H03 21 51H03 19 62H03 22
46H04 47 51HO4 59 62H04 45
46H05 22 51 H05 1 62H05 23
46H06 46 51H06 59 62H06 45
46H07 23 51H07 18 62H07 23
46H08 46 51H08 59 62H08 45
46H09 23 51H09 17 62H09 23
46H10 46 51H10 58 62H10 45
46Hll 24 51H11 16 62Hll 24
46H12 45 51H12 58 62H12 44
46H13 24 51H13 16 62H13 24
46H14 45 51H14 58 62H14 44
46H15 25 51H15 15 62H15 25
46H16 45 51H16 57 62H16 44
46H17 26 51H17 14 62H17 25
46H18 44 51H18 57 62H18 43
46H19 27 51H19 14 62H19 26
46H20 44 51 H20 56 62H20 43
46H21 28 51H21 13 62H21 27
46H22 43 511H22 56 62H22 42
46H23 28 511H23 13 62H23 28
46H24 42 51H24 56 62H24 42
46H25 29 511H25 12 62H25 29
46H26 41 51H26 53 62H26 42
46H27 31 51H27 9 62H27 30
46H28 41 51H28 52 62H28 41
46H29 31 51H29 9 62H29 30
46H30 31 51H30 52 62H30 41
461131 32 51H31 8 62H31 31
46H32 40 51H32 50 62H32 41
46H33 32 51H33 8 62H33 32
46H34 40 51 H34 50 62H34 41
46H35 33 5IH35 7 62H35 33
46H36 40 51H36 50 62H36 40

.46H37 34 51 H37 7 62H37 34
46H38 39 51 H38 49 62H38 39
46H39 35 51H39 6 62H39 35
46H40 38 51H40 49 62H40 39
46H41 35 51H41 6 62H41 35
46H42 38 51H42 49 62H42 39
46H43 36 511H43 5 62H43 36
46H44 38 51H44 48 62H44 38
46H45 36 51H45 4 62H45 37
4_H46 38 _1 H46 48 _2_4r3

46H47 37 51H47 2 62H47 38

(..

(



Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Hoop Tendons

DOC ID: N750-001
AT'ACHMENT B
PAGE 8of9

Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
1 51H05
2 13H47 51H47
3 35H45 35H47
4 13H41 13H43 35H43 51H45
5 35H41 511H43
6 13H37 13H39 35H39 51H39 511H41
7 13H35 35H37 51H35 51H37
8 13H33 35H35 51H31 51H33
9 13H29 13H31 35H31 35H33 511H27 51H29
10 13H27
11 13H25 35H25 35H27 35H29
12 13H23 35H23 51H25
13 13H21 35H19 35H21 51H21 51H23
14 35H17 51H17 51H19
15 13H17 13H19 35H15 51H15
16 13H13 35H13 51H11 51H13
17 13H09 13HI1 35H11 51H09
18 51H07
19 13H05 13H07 35H05 35H07 35H09 51H03
20 13H01 13H03 35H01 35H03 51H01
21 42H01 46H01 46H03 62H01
22 42H03 42H05 46H05 62H03
23 42H07 46H07 46H09 62H05 62H07 62H09
24 42H09 42H11 46H11 46H13 62H11 62H13
25 42H13 46H15 62H15 62H17
26 42H15 46H17 62H19
27 42H17 42H19 46H19 62H21
28 46H21 46H23 62H23
29 42H21 42H23 46H25 62H25
30 42H25 42H27 62H27 62H29
31 42H29 46H27 46H29 46H30 62H31
32 42H31 46H31 46H33 62H33
33 42H33 42H35 46H35 62H35
34 42H37 46H37 62H37
35 42H39 46H39 46H41 62H39 62H41
36 42H41 42H43 46H43 46H45 62H43
37 42H45 46H47 62H45
38 42H47 46H40 46H42 46H44 46H46 62H44 62H46
38 62H47
39 42H40 421142 42H44 42H46 46H38 62H38 62H40
39 62H42
40 42H36 42H38 46H32 461H34 46H36 622H36

C

(



Florida Power Corporation - Crystal River Unit No. 3
Reactor Building Prestressing System
Hoop Tendons

DOC ID: N750-001
ATTACHMENT B
PAGE 9 of 9

Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
41 42H30 42H32 42H34 46H26 46H28 62H28 62H30
41 62H32 62H34
42 42H20 42H22 42H24 42H26 42H28 46H24 62H22
42 62H24 62H26
43 42H16 42H18 46H22 62H18 62H20
44 42H10 42H12 42H14 46H18 46H20 62H12 62H14
44 62H16
45 42H04 42H08 46H12 46H14 46H16 62H04 62H06
45 62H08 62H10
46 42H02 46H06 46H08 46H10 62H02
47 13H44 13H45 13H46 46H02 46H04
48 13H38 13H40 13H42 51H44 51H46
49 13H32 13H34 13H36 35H42 35H44 35H46 51H38
49 51H40 51H42
50 35H40 51H32 51H34 51H36
51 13H24 13H26 13H28 13H30 35H36 35H38
52 13H22 51H28 51H30
53 13H16 13H18 13H20 51H26
54 13H10 13H12 13H14 35H30 35H32 35H34 ....
55 13H02 13H04 13H06 13H08 35H24 35H26 35H28
56 35H18 35H20 35H22 51H20 51H22 51H24
57 35H12 35H14 35H16 51H16 51H18
58 35H06 35H08 35H10 51H10 51H12 51H14
59 35H02 35H04 51H04 51H06 51H08
60 13H15 42H06 51H02

Note:
Data extracted from Reference 11 of Calculation S-95-0082.

C
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Powe CALCULATION REVIEW
CALC-REV FRM Page 1 of 2

I CALCULATION NOJREV.
S-01 -0019, Revision #0

PART I - DESIGN ASSUMPTION/INPUT REVIEW: APPLICABLE I Yes Z No

The following organizations have reviewed and concur with the design assumptions and inputs
identified for this calculation:

Systems Engineering

Nuclear Plant Operations
OTHER(S)

Signature/Date

SignotureiDate

Signature/Date

PART II -

SIgnrture/Date

RESULTS REVIEW: APPLICABLE - Yes Z No
The following organizations have reviewed and concur with the results of this calculation and
understand the actions which the organizations must take to Implement the results.

System Engineering
Slanature/Dote

Comments:

Nuclear Plant Operations
Sion'atlre/Date

Comments:

Safety Analysis Group [i Yes ] N/A
Sianature/Date

Comments:

Nuclear Plant Maintenance El Yes Z N/A
Sianatre/Date
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Sanatue/Date
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Design Engineering El- Yes Z N/A
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Comments:
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calculations which require updating based on calculation results review:
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Enhanced Design Basis Document El Yes ED No (Tc#) Vendor Qualification Package OVQP#)

FSAR El Yes 0 No ( IAR Topical Design Basis Doc. El Yes Z No[Tc*
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(CHANGE DcC. REFERE-NE)

Design Basis Document El Yes 0 No ((CS) _] Yes E] No
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Appendb R Fire Study El Yes 0 No (Tc' __ Yesls]No
(CHANGE DOC. REFERENCE)
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(CHANGE DOC. rFERENCE)
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(CHANGE DOC. REFE04M

PART V - PLANT REVIEWS/APPROVALS FOR INSTRUMENT SETPOINT CHANGE
PGM approval Is required If a setpoint Is to be physically changed in the plant through the NEP-213
process.

PGM Review I Yes ] No
PGM /Date
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Record of Lead Review

Document S07-0033 Revision 0

The signature below of the Lead Reviewer records that:
- the review indicated below has been performed by the Lead Reviewer;
- appropriate reviews were performed and errors/deficiencies (for all reviews performed) have

been resolved and these records are included in the design package;
- the review was performed in accordance with EGR-NGGC-0003.

Design Verification Review
0 Design Review
QI Alternate Calculation
nI Qualification Testing

E] Engineering Review E Owner's Review

LI Special Engineering Review

LI YES Z N/A Other Records are attached.

Joe A. Lese (electronically) Structural
Discipline

10/10/2007
DateLead Reviewer (print/sign)

Item Deficiency Resolution
No.

Calculation package has been reviewed and
discussed with vendor (Precision Surveillance

1) Corporation). Miscellaneous comments have Comments incorporated.
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reviewer.

2)

3)

4)

5)

6)

7)

8)

FORM EGR-NGGC-0003-2-10
This form is a QA Record when completed and included with a completed design package. Owner's Reviews
may be processed as stand alone QA records when Owner's Review is completed.
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DOCUMENT NUMBER: CR-N991-001 REVISION: 2 PAGE: 1

DOCUMENT TITLE: PREDICTED BASE FORCES9 PROJECT TITLE: 3 0TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/08/07

1.0 PURPOSE AND OBJECTIVE

The purpose of this calculation is to provide tendon force curves for Florida Power Corporation for the Crystal
River Unit 3 facility in support of the upcoming 8 THtendon surveillance period scheduled for the Fall of 2007. The
following information and calculations here within are based upon FPC Calculation S-95-0082 and PSC
Calculation N750-001. The same design process will be utilized for generating the tendon force curves for the
current tendon surveillance. Specific tasks to be performed as part of this scope include the following:

1.1 Determine the predicted tendon losses and develop force/time curves for each of the selected tendons for the
eighth surveillance period. Generate the tendon force curves for the selected tendons and the tendons
adjacent to the selected tendons.

1.2 In addition to the current force curves developed, calculation CR-N991-001 supports all tendon force
calculations for any period for the selected individual tendon.

2.0 DESIGN INPUT

Design input information has been reviewed and can be found in FPC calculation S-95-0082. These calculations
have included all force losses, which the surveillance tendons have incurred since original installation. The
original installations cards are in Appendix-A. Data taken from these sheets include the effective wires and the
original tendon force at installation.

3.0 SCOPE AND TENDON SELECTION

Tendons were selected for the eighth surveillance period by Florida Power Corporation and distributed to
Precision Surveillance Corporation. The tendons selected for the eighth surveillance are listed below.

12V01(C) 13H36 D129

45V20 42H46 0212(C) •

61V17 46H21(C) D238(D)

i34V1 7(A) 51 H34(D)", D337(A)

62H30

()- M ()46-17(A)

(C) - COMMON (D) -DETENSION (A) - ALTERNATE

Calculation S07-0033
Revision 0
Attachment 1
Paue a of i 42



DOCUMENT NUMBER: CR-N991-001 REVISION: 2 PAGE: 2

DOCUMENT TITLE: PREDICTED BASE FORCES

PROJECT TITLE: 30T YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/08/07 •m
Energy

4.0 CALCULATIONS

4.1 General Background

Tendon forces curves are to be prepared for the upcoming 8t tendon surveillance period at CR3. From the basic
criteria as presented in Calculation S-95-0082, the supporting work for this surveillance will be based upon those
calculations.

4.1.1 Tendon losses have been calculated in the past per the Reference 8, 9, 10 and 11 of Calculation S-95-
0082. The individual losses include the following.

4.1.1.1 Force loss due to elastic shortening of the containment as a result of the prestressing process and the
particular sequence of tendon stressing.

4.1.1.2 Force loss due to the stress relaxation of the tendon wires.

4.1.1.3 Loss of prestress force due to the creep characteristics of the concrete structure.

4.1.1.4 Loss of prestress force due to the shrinkage of the concrete structure.

4.1.2 Based on the work previously accomplished in the prior surveillances, new spreadsheets were prepared
this surveillance using Microsoft Excel for the collection of input data and for the calculation of tendon
losses needed for generation for the force curves. The generation of the force curves was also automated
this surveillance by using Excel to plot the graphs. The organization of most data used for this calculation
was setup into Excel workbooks with subfiles built and included in each workbook. There is a separate
workbook for each of the three tendon groups and each one contains the following:

4.1.2,1 Tabulated input data.

4.1.2,2 Original tendon stressing sequences.

4.1.2,3 Effective wire summaries.

4.1.2.4 Original Stressing Data

4.1.2.5 Separate sheets including each tendon loss spreadsheet, plot data and an individual force curve.

4.2 Schedule Information

4.2.1 The expected timing for the eighth surveillance is Fall 2007. A date of October 1, 2007 will be used as
basis for determining the predicted values of Base, 95% Base and 90% Base and labeling this information
on the force curves. A vertical line will be shown on the force curves at the point of the eighth surveillance
and the calculated values of Base, 95% Base and 90% Base representing points on the curves at that time
will be included on each of the curves.

4.3 General Procedure for Force Curve Generation

The same procedure within the calculation for the preparation of the force curves for the fourth, fifth, sixth and
seventh surveillance periods will be followed.

4.3.1 Preparation of Data Input Spreadsheets

4.3.1.1 In each of the Excel workbooks is a data input file where data from source calculations and current
tendon history sheets has been tabulated. See Appendix-A for tendon history sheets.

4.3.2 Procedure for Determination of Individual Tendon Losses

The procedure for the tendon loss calculations, as derived from the reference documentation, is as follows:

4.3.2.1 Calculate original force in the tendons.

Calculation S07-0033

Revision 0
Attachment 1
#-age0 4 f 1



` DOCUMENT NUMBER: CR-N991-001 REVISION: 2 PAGE: 3 7",

DOCUMENT TITLE: PREDICTED BASE FORCES

PROJECT TITLE: 30TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/08/07

ORIGFORcE= 0.7XFULT ActualLiftoffpressure xWireFactor

x(Pr edictedLiftoffpressure)

Where: Fult (Kip Force) = Tendon Area (in2) x fult (ksi) = 0.05985 x 240

fult = 240 ksi, typical for all CR3 wires.

Wire Area = 0.07685 in2

Tendon Area (in 2) = Area/Wire (in2) x No. of Wires. (Considered by wire factor.)

4.3.2.1.1 Actual and predicted original liftoff pressures are obtained from the Tendon History Sheets. See
Appendix-A for Tendon History Sheets.

4.3.2.1.2 The above expression was used as the basis for the calculations for all of the shop and field end
forces calculated on the Data Input Spreadsheets. This procedure does not apply to retensioned
tendons.

4.3.2.1.3 Note that the wire factor as shown in the various spreadsheets is a value representing the tabulated
number of effective wires over a total of 163. The number of wires is usually 163 unless cut, loose or
considered ineffective. The number of effective wires as recorded from the original installation is
documented on the tendon history sheets.

4.3.2.1.4 Note that the wire factor used is based on current information and is not based on the number of
wires at the time of installation, therefore the original Force calculated may not be the "original force"
in the tendon back at that time. The effect of less effective wires lowers the curve vertically. This is
insignificant at the current time as the curve of interest will be correct for use at this time.

4.3.2.2 Calculate Elastic Shortening Losses

4.3.2.2.1 The elastic shortening losses are a function of the stressing sequence number for the individual
tendon. In addition, the tendon wire factors are also considered and used. The base expression
used to calculate these forces is the same as used in previous calculations and is already built into
the basic spreadsheet templates. All the equations for elastic shortening were confirmed as being
the same as established in prior calculations. Based on the review of the procedure for calculating
these losses, it is concluded that the existing templates are still appropriate and correct with the
additional input of stressing sequence data and wire factors to be input for the current group of
tendons for this surveillance.

4.3.2.2.2 The original stressing sequences and data input worksheets for all tendons are at the beginning of
each design input/output of the three types of tendons. See Appendix-A for tendon wire factor and
source data.

4.3.2.2.3 Elastic Shortening Losses for Dome Tendons

4.3.2.2.3.1 There are two expressions used for elastic shortening for the dome tendons depending on the
stress sequence numbers. For dome tendons in sequences 1 through 27, the Domelow template
is used. For tendons in sequences 28 through 32, the Domehigh template is to be used. This is
because of the two separate expressions used for the calculation.

Elastic Shortening Losses:

For Dome Tendons in Sequences 1 through 27
N = 27 Total Sequences
n = Sequence of particular tendon.

Force Loss due to elastic shortening = Fl,,
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Fies -[(N- n)]x(82.7)+ 75lxWireFactor

Elastic Shortening Losses:

For Dome Tendons in Sequences 28 through 32
N = 5 (Sequences 28 through 32)
n = Sequence number less 27

i.e. for sequence 28, n = 1
for sequence 29, n = 2
for sequence 30, n = 3
for sequence 31, n = 4
for sequence 32, n = 5

Fje, = [[(N-• n~1x(47.4)-13.71xWireFactor

4.3.2.2.3.2 The value for elastic shortening in kips declines as the stressing sequence increases. A review of
the data for the dome group show that values for the dome group goes from 154.6 kips for
sequence 1 tendons down to 75 kips for sequence 27 tendons, and further going down to -13.7
kips for the last sequence, sequence 32. Note that wire factor differences between individual
tendons will cause the calculated result to vary slightly for two tendons within the same stressing
sequence.

4.3.2.2.4 Elastic Shortening Losses for Hoop Tendons:

N = 60 Total Sequences.
n = Sequence of particular tendon.
Force Loss due to elastic shortening =

F,., = [(N Nn)) xA 34.0]xWireFactor

4.3.2.2.4.1 A review of the data for the hoop tendon group shows that the range of values for the calculated
elastic shortening goes from 127.3 kips for sequence 3 tendons down to 0 kips for the last tendon
sequence, sequence 60.

4.3.2.2.5 Elastic Shortening Losses for Vertical Tendons:

N = 31 Total Sequences.
n = Sequence of particular tendon.
Force Loss due to elastic shortening:

Fi., =(NNn)) x1 3 4 .0 xWireFactor

4.3.2.2.5.1 A review of the data for the vertical tendon group shows that the range of values calculated for
elastic shortening goes from 71.1 kips for sequence 1 tendons down to 4.7 kips for sequence 29
tendons. There are a total of 31 stressing sequences for the vertical tendons.

4.3.2.3 Calculate Wire Stress Relaxation Losses
Calculation S07-0033
Revision 0
Attachment 1
Idde a 4 1.



DOCUMENT NUMBER: CR-N991-001 REVISION: 2 PAGE: 5

DOCUMENT TITLE: PREDICTED BASE FORCES

PROJECT TITLE: 3 0TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/08/07 PM
Energy

4.3.2.3.1 Wire stress relaxation losses and the procedure for the determination of these losses for the 4h , 5 h,

6 th and 7th surveillances are addressed in previous calculations. The original wire relaxation curve,
as provided by test data from the wire vendor, forms the bases for wire relaxation loss values. It was
determined that the same procedures and figures as calculated in those prior calculations are still
applicable for this surveillance.

4.3.2.3.2 Note that there were adjustments made to the original stress relaxation values from the vendor
relaxation curve to allow for some conservatism and for temperature consideration of 1000 F vs. 68'
F. Also, per the original design, the wire factor or actual number of effective wires was considered
as negligible for these losses and was not included. Note that values for stress relaxation range
between 40 and 50 kips for the surveillance period for all three tendon groups.

4.3.2.4 Calculate Creep Losses

4.3.2.4.1 Original concrete creep calculations can be found in Calculation 2-95-0082. The losses are based
on the curve contained in the reference calculation. Creep values are different for each of the three
groups of tendons. For the dome tendons in the coming surveillance period, creep values are the
same and are approximately 152 to 158 kips. Hoop values are between 79 and 83 kips and verticals
are 36 to 38 kips.

4.3.2.5 Calculate Shrinkage Losses

4.3.2.5.1 Original losses from shrinkage were taken from Calculation S-95-0082. The straight line shrinkage
losses in micro inches per inch as calculated in the previously stated calculation are still applicable
for this surveillance period. Tabulated values from the references were input into the dome, hoop
and vertical spreadsheets. There are no additional variables or considerations, and the same values
are to be used for this calculation. From a review of the output information, the dome values are
constant at 8 to 9 kips, hoop values are above 5 kips and verticals are also slightly above 5 kips.

4.3.2.6 Total Losses

4.3.2.6.1 Calculated force losses for elastic shortening, wire stress relaxation, creep and shrinkage are added
for a total of all losses. Also, a percent of this total of all losses is calculated based on the original
average force in the tendon.

4.3.2.7 Determine Predicted Forces for Base, 95% Base and 90% Base values

4.3.2.7.1 The original force, less the total of losses calculated yields the base predicted value for the subject
period of surveillance inspection. The 95% and 90% values are then calculated based on the
calculated predicted base value.

4.3.2.8 Normalization Factors

4.3.2.8.1 Normalization factors are calculated based on the expressions and the source article contained in
Attachment 1 of Calculation S-95-0082. This factor usually does not change much over the forty-
year time span of the calculation. The base expression for the dome normalization factor value is
presented as follows:

(A - B) x (1 - C) + (D - 97.7)

Where:
A = Average of all Domes group.
B = Original average tendon force.
C = Wire Stress Relaxation Percentage.
D = Elastic Shortening.

As an example, Dome tendon D212 calculates as follows:

Normalization Factor = (1639 - 1600) x (1 - 0.0291) + (75 - 97.7)
Calculation S07-0033
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Normalization Factor = +15 (which matches the spreadsheet calculation.)
Similar calculations are completed for the hoop and vertical tendons.

4.3.2.9 Plotting of Data

4.3.2.9.1 Only the data from Column B, L, M, & N are tabulated on a separate area on the side of the
spreadsheet. See columns R, S, T & U; Rows 40 through 50. Only these values are selected for
plotting on the force curves. This is for ease of plotting and has no affect on the quality or accuracy
of the plots.

4.3.2.9.2 The plots of all dome curves with all the data point showed the force curve plot line as slightly
crooked from a true linear plot. The large scale used showed some inflection points slightly off of
linear. After investigation, the condition was avoided by omitting data points at year 10 and 15 after
SIT for the final plotted figures. This was done on for presentation purposes and there is no affect on
the accuracy of the plot or the base values calculated and presented on each curve.

4.4 INDIVIDUAL TENDON LOSSES CALCULATION WORKSHEET: NOTES AND LEGEND

4.4.1 Individual tendon losses are calculated based on the procedure presented in the preceding section. The
following notes explain the spreadsheet process, input and calculations performed for each of the columns
presented. The shaded values on the losses worksheet are extracted from the data input worksheet.
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5.0 SUMMARY OF PREDICTED FORCES

U I VZ1I

12V02

1529

1525
1596

1452
1449

1516

1376

1437

-14

-9
-80

45V19 1484 1409 1335 +31

45V20 1507g 14..32 1 .. 3.7. +7
45V21 1533 1456 1380 -19

61V16 1523 1447 1371 -8

~61V17 14.9 1423' _ ~ 1348'' +17
61V18 1493 1418 1344 +21

46H20 1467 1394 1321 -39

461-21; 1441 139197 > -12
46H22 1486 1412 1337 -57

51H33 1392 1323 1253 +36

51 H34 ~ 1487' ~ 1413. 1339 9

51H35 1348 1281 1213 +79

42H45 1473 1399 1325 -44

42H46. <.1456 1383 3•310 -28
42H47 1425 1354 1283 +3

13H35 1373 1304 1235 +56
13H36 g 1484 ~ 1410> 133 -56

13137 1368 1299 1231 +61

62H29 1421 1350 1279 +7

62H30 1413 i 1342 1272:1 1< +14i,:

62H31 1475 1401 1328 -46

0128 1268 1205 1141 +53

~D129 , ' 1287 ~ 13223 1159 +Q 34

D130 1261 1198 1135 +60

0211 1305 1239 1174 +18

D212 1305 1240 1175 +'~15
0213 1312 1246 1180 +10

D237 1426 1335 1283 -104

D238 10 1348 1281 1213 -26
D239 1409 1338 1268 -88

EIIZ: Surveillance Tendon
Adjacent Tendon
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Stress Sequence Sorted by Tendon Number
Tendon Sequence Tendon Sequence Tendon Sequence

No. No. No. No. No. No.

12V01 7 34V01 4 56V01 1
12V02 27 34V02 21 56V02 27
12V03 16 34V03 13 56V03 10
12V04 27 34V04 23 56V04 27
12V05 8 34V05 5 56V05 2
12V06 25 34V06 26 56V06 27
12V07 9 34V07 14 56V07 11
12V08 28 34V08 30 56V08 27
12V09 17 34V09 30 56V09 3
12V10 28 34V10 23 56V10 28
12V11 28 34Vll 31 56V11 12
12V12 28 34V12 25 56V12 27
12V13 1 34V13 16 56V13 4
12V14 20 34V14 28 56V14 24
12V15 10 34V15 7 56V15 13
12V16 23 34V16 28 56V16 24

12V17 11 34V17 26 56V17 29
12V18 21 34V18 8 56V18 24
12V19 2 34V19 17 56V19 14
12V20 31 34V20 26 56V20 24
12V21 3 34V21 9 56V21 5
12V22 21 34V22 25 56V22 23
12V23 12 34V23 18 56V23 15
12V24 21 34V24 25 56V24 23
23V01 1 45V01 7 61VO 4
23V02 19 45V02 20 61V02 22
23V03 10 45V03 16 61V03 13
23V04 19 45V04 30 61V04 22
23V05 2 45V05 8 61V05 6
23V06 20 45V06 19 61V06 25
23V07 11 45V07 30 61V07 14
23V08 20 45V08 17 61V08 25
23V09 3 45V09 9 61V09 5
23V10 23 45V10 18 61V10 26
23Vll 12 45V11 1 61Vll 15
23V12 23 45V12 19 61V12 26
23V13 4 45V13 22 61V13 7
23V14 24 45V14 20 61V14 26
23V15 13 45V15 10 61V15 16
23V16 23 45V16 20 61V16 26
23V17 5 45V17 2 61V17 8
23V18 24 45V18 20 61V18 26
23V19 14 45V19 11 61V19 17
23V20 24 45V20 21 61V20 29
23V21 6 45V21 30 61V21 9
23V22 24 45V22 21 61V22 26
23V23 24 45V23 12 61V23 18
23V24 24 45V24 22 61V24 26
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Stress Sequence Sorted by Sequence Number
Sequence Tendon 1 Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No No No. No. No.

1 12V13 23V01 45V11 56V01

2 12V19 23V05 45V17 56V05

3 12V21 23V09 56V09
4 23V13 34V01 56V13 61V01

5 23V17 34V05 56V21 61V09
6 23V21 61V05

7 12V01 34V15 45V01 61V13

8 12V05 34V18 45V05 61V17
9 12V07 34V21 45V09 61V21

10 12V15 23V03 45V15 56V03

11 12V17 23V07 45V19 56V07

12 12V23 23Vll 45V23 56V11

13 23V15 34V03 56V15 61V03
14 23V19 34V07 56V19 61V07

15 56V23 61Vll

16 12V03 34V13 45V03 61V15
17 12V09 34V19 45V08 61V19

18 34V23 45V10 61V23

19 23V02 23V04 45V06 45V12

20 12V14 23V06 23V08 45V02 45V14 45V16 45V18

21 12V18 12V22 12V24 34V02 45V20 45V22

22 45V13 45V24 61V02 61V04

23 12V16 23V10 23V12 23V16 34V04 34V10 56V22
23 56V24

24 23V14 23V18 23V20 23V22 23V23 23V24 56V14
24 56V16 56V18 56V20

25 12V06 34V12 34V22 34V24 61V06 61V08

26 34V06 34V17 34V20 61V10 61V12 61V14 61V16
26 61V18 61V22 61V24

27 12V02 12V04 56V02 56V04 56V06 56V08 56V12

28 12V08 12V10 12V11 12V12 34V14 34V16 56V10

29 56V17 61V20

30 34V08 34V09 45V04 45V07 45V21
31 12V20 34Vll

Note:
Data extracted from Reference 11 of Calculation S-95-0082.
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VERTICAL TENDONS DATA INPULI

Initial Concrete Stress = 96
Average Force =t1644
Total Stress Sequence (N):
Total Elastic Shortening :

Ref.: CALCULATION S-95-0082

Lift-off Pressure (ksi) (1) Stress N.0 O Wire .nginat rorces (kips;
Tendor Shop End Field End Sequence Effective Factor Shopj Fild Remarks

No. 1-redictea Actual oreoicteq Actuai (n) (2) Wires (1) #/163 (4) End (5) End (5) (3)
(A) ( I (c) I .(D) I (E) (F) I (G I ( (I) I (J) (K)

61V24 6870 6775 N/A N/A 26 163 1.000 1634 N/A

12V2 6800 7050 N/A N/A 27 163 1.000 1699 N/A

45V19 6810 6750 N/A N/A 11 163 1.000 1624 N/A

45V21 6800 6800 N/A N/A 30 162 0.994 1629 N/A

61V16 6870 6825 N/A N/A 26 163 1.000 1628 N/A

61V18 6870 6700 N/A N/A 26 163 1.000 1598 N/A

Notes:
(1) Ref. Crystal River 3 R/B Tendon History Sheets - Vertical Tendons for Original Stressir
(2) Ref. Crystal River 3 Tendon Surveillance Loss Calculations, Tendon Stress Sequence, Pages 28 and 2
(3) S =Selected Tendons, C =Control tendon, D =Detensioned tendon, A =Alternate tend'

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacen

(4) Wire factors are calculated based on the number of effective wires divided by 163.
(5) Original forces calculated based on the expression in S-95-008:
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TENDON: 2 INITIAL CONCRETE STRESS (PSI) 967

ORIGINAL FORCES (KIPS): SHOP: FIELD AVERAGE: 1634

STRESS SEQUENCE: -OF 3 TOTAL ELASTIC SHORT. LOSS:,

AVERAGE ALL VERT TENDONS:
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR
SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) 11 (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) ([ ) I (C) (D) I (E) I (F) I (G) I (H) J (I) W (J) (K) I (L) I () I (N) !

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.56% 1560 1482 1404 -14

3 7.4 11.9 2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.87% 1554 1477 1399 -14

5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 84.2 5.15% 1550 1472 1395 -14

10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.60% 1542 1465 1388 -14

15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.86% 1538 1461 1384 -14

17 21.4 11.9 1537 1460 1383

20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.12% 1534 1457 1381 -14

21:3 25.65 11.9 1533 1457 1380

25 29.4 11.9 2.89% 47.3 0.197 37.8 19.5 5.5 102.5 6.27% 1532 1455 1378 -14

30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.44% 1529 1452 1376 -14

35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.59% 1526 1450 1374 -14

40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.69% 1525 1448 1372 -14

25 29.4 1532 1455 1378
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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TENDON: •1 INITIAL CONCRETE STRESS (PSI) :ý 67

ORIGINAL FORCES (KIPS): SHOP: FIELD:' AVERAGE: 1675 AVERAGE ALL VERT TENDONS 164

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:WIREFAC

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE SP. CR. IFORCE m i/in FORCE LOSS LOSS

(YR:MO) (LOG) I (KIPS) ('.0001) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B)W I (C) I (D) I W I (F) I (G) I (H) I (1) (J) I (K I( (L) I (M N I (0)

1 5.4 56.9 2.57% 42.3 0.096 18.6 6.0 1.7 119.5 7.13% 1556 1478 1400 -9

3 7.4 56.9 2.60% 42.7 0.117 22.6 8.5 2.4 124.6 7.44% 1550 1473 1395 -9

5 9.4 56.9 2.68% 44.1 0.130 25.4 10.0 2.8 129.2 7.71% 1546 1469 1391 -9

10 14.4 56.9 2.76% 45.4 0.157 30.5 13.5 3.8 136.6 8.16% 1538 1462 1385 -9

15 19.4 56.9 2.81% 46.2 0.173 33.3 15.5 4.4 140.8 8.41% 1534 1458 1381 -9

17 21.4 56.9 1 1 1 1 1533 1456 1379

20 24.4 56.9 2.87% 47.2 0.188 36.1 17.5 4.9 145.1 8.66% 1530 1453 1377 -9

21:3 25.65 56.9 1529 1453 1376

25 29.4 56.9 2.89% 47.3 0.197 37.8 19.5 5.5 147.5 8.81% 1528 1451 1375 -9

30 34.4 56.9 2.91% 47.8 0.207 39.8 20.4 5.8 150.3 8.97% 1525 1449 1372 -9

35 39.4 56.9 2.93% 48.2 0.216 41.5 21.5 6.1 152.7 9.12% 1522 1446 1370 -9

40 44.4 56.9 2.95% 48.5 0.221 42.6 22.5 6.4 154.4 9.22% 1521 1445 1369 -9

25 29.4 1528 1451 1375
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TENDON: INITIAL CONCRETE STRESS (PSI) : 9

ORIGINAL FORCES (KIPS): SHOP: FIELD, AVERAGE: 1699 AVERAGE ALL VERT TENDONS:

STRESS SEQUENCE: 27 OF 31 TOTAL ELASTIC SHORT. LOSS:E--ýý WIRE FACTOR: L

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. I FORCE min/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) II (C) I (D) I (E) (F) I (G) (H) I (1) (J) I (K) II (L) t (M) (N) !10c )

.1 5.4 9.5 2.57% 42.3 0.096 18.6 6.0 1.7 72.1 4.24% 1627 1546 1464 -80

3 7.4 9.5 2.60% 42.7 0.117 22.6 8.5 2.4 77.2 4.54% 1622 1541 1460 -80

5 9.4 9.5 2.68% 44.1 0.130 25.4 10.0 2.8 81.8 4.81% 1617 1537 1456 -80

10 14.4 9.5 2.76% 45.4 0.157 30.5 13.5 3.8 89.2 5.25% 1610 1530 1449 -80

15 19.4 9.5 2.81% 46.2 0.173 33.3 15.5 4.4 93.4 5.50% 1606 1526 1445 -80

17 21.4 9.5 1 1604 1524 1444

20 24.4 9.5 2.87% 47.2 0.188 36.1 17.5 4.9 97.7 5.75% 1602 1521 1441 -80

21:3 25.65 9.5 1601 1521 1441

25 29.4 9.5 2.89% 47.3 0.197 37.8 19.5 5.5 100.1 5.89% 1599 1519 1439 -80

30 34.4 9.5 2.91% 47.8 0.207 39.8 20.4 5.8 102.9 6.05% 1596 1516 1437 -80

35 39.4 9.5 2.93% 48.2 0.216 41.5 21.5 6.1 105.3 6.20% 1594 1514 1435 -80

40 44.4 9.5 2.95% 48.5 0.221 42.6 22.5 6.4 107.0 6.30% 1592 1513 1433 -80

25 29.4 1599 1519 1439
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TENDON: 4W INITIAL CONCRETE STRESS (PSI)

ORIGINAL FORCES (KIPS): SHOP FIELD AVERAGE: 1624 AVERAGE ALL VERT TENDONS: 14

STRESS SEQUENCE: .OF .. TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

IINSDIEVCITDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION I FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE minrin FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) _I (KIPS) (KIPS) (KIPS) (KIPS)

(A) (a) U (c) (0W I (E) I (F) I (G) I (H) I () I T (K) I[ (L) =(M) (N) ( )

1 5.4 47.4 2.57% 42.3 0.096 18.6 6.0 1.7 110.0 6.77% 1514 1439 1363 31

3 7.4 47.4 2.60% 42.7 0.117 22.6 8.5 2.4 115.1 7.09% 1509 1434 1358 31

5 9.4 47.4 2.68% 44.1 0.130 25.4 10.0 2.8 119.7 7.37% 1505 1430 1354 31

10 14.4 47.4 2.76% 45.4 0.157 30.5 13.5 3.8 127.1 7.83% 1497 1423 1348 31

15 19.4 47.4 2.81% 46.2 0.173 33.3 15.5 4.4 131.3 8.08% 1493 1419 1344 31

17 21.4 47.4 1 1491 1417 1342

20 24.4 47.4 2.87% 47.2 0.188 36.1 17.5 4.9 135.6 8.35% 1489 1414 1340 31

21:3' 25.65 47.4 1488 1414 1339

25 29.4 47.4 2.89% 47.3 0.197 37.8 19.5 5.5 138.0 8.50% 1486 1412 1338 31

30 34.4 47.4 2.91% 47.8 0.207 39.8 20.4 5.8 140.8 8.67% 1484 1409 1335 31

35 39.4 47.4 2.93% 48.2 0.216 41.5 21.5 6.1 143.2 8.82% 1481 1407 1333 31

40 44.4 47.4 2.95% 48.5 0.221 42.6 22.5 6.4 144.9 8.92% 1480 1406 1332 31

25 29.4 1486 1412 1338
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TENDON: -4 j INITIAL CONCRETE STRESS (PSI):,

ORIGINAL FORCES (KIPS): SHOP:,- FIELD 2 AVERAGE: 1624 AVERAGE ALL VERT TENDONS: 1144

STRESS SEQUENCE: 2,OF TOTAL ELASTIC SHORT. LOSS:_ WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION - FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT1 FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)
(A) (B) I c (D) I (E)-- (F) I (G) (H) I W• () I (K) 11 (L) I (M) (N) I (0)

1 5.4 23.7 2.57% 42.3 0.096 18.6 6.0 1.7 86.3 5.31% 1538 1461 1384 7

3 7.4 23.7 2.60% 42.7 0.117 22.6 8.5 2.4 91.4 5.63% 1533 1456 1380 7

5 9.4 23.7 2.68% 44.1 0.130 25.4 10.0 2.8 96.0 5.91% 1528 1452 1376 7

10 14.4 23.7 2.76% 45.4 0.157 30.5 13.5 3.8 103.4 6.37% 1521 1445 1369 7

15 19.4 23.7 2.81% 46.2 0.173 33.3 15.5 4.4 107.6 6.62% 1517 1441 1365 7

17 21.4 23.7 1 1515 1439 1364

20 24.4 23.7 2.87% 47.2 0.188 36.1 17.5 4.9 111.9 6.89% 1513 1437 1361 7

21:3 25.65 23.7 1512 1436 1361

25 29.4 23.7 2.89% 47.3 0.197 37.8 19.5 5.5 114.3 7.04% 1510 1435 1359 7

30 34.4 23.7 2.91% 47.8 0.207 39.8 20.4 5.8 117.1 7.21% 1507 1432 1357 7

35 39.4 23.7 2.93% 48.2 0.216 41.5 21.5 6.1 119.5 7.36% 1505 1430 1354 7

40 44.4 23.7 2.95% 48.5 0.221 42.6 22.5 6.4 121.2 7.46% 1503 1428 1353 7

25 29.4 1510 1435 1359
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TENDON: SY INITIAL CONCRETE STRESS (PSI) :F

ORIGINAL FORCES (KIPS): SHOP: FIELD: AVERAGE: 1629 AVERAGE ALL VERT TENDONS:

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:. WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

11NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENTI SHORT. PERCENTI FORCE SP. CR.f FORCE minrin 1 FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) II =(c) [P I (E) I (F) I (G) I (H) I () I (J) I (K) If WF (M) I (N) II ()

1 5.4 2.4 2.57% 42.3 0.096 18.6 6.0 1.7 65.0 3.99% 1564 1486 1408 -18

3 7.4 2.4 2.60% 42.7 0.117 22.6 8.5 2.4 70.1 4.30% 1559 1481 1403 -18

5 9.4 2.4 2.68% 44.1 0.130 25.4 10.0 2.8 74.7 4.58% 1554 1477 1399 -18

10 14.4 2.4 2.76% 45.4 0.157 30.5 13.5 3.8 82.1 5.04% 1547 1469 1392 -18

15 19.4 2.4 2.81% 46.2 0.173 33.3 15.5 4.4 86.3 5.30% 1543 1465 1388 -18

17 21.4 2.4 1541 1464 1387

20 24.4 2.4 2.87% 47.2 0.188 36.1 17.5 4.9 90.6 5.56% 1538 1461 1384 -19

21:3 25.65 2.4 1538 1461 1384

25 29.4 2.4 2.89% 47.3 0.197 37.8 19.5 5.5 93.0 5.71% 1536 1459 1382 -19

30 34.4 2.4 2.91% 47.8 0.207 39.8 20.4 5.8 95.8 5.88% 1533 1456 1380 -19

35 39.4 2.4 2.93% 48.2 0.216 41.5 21.5 6.1 98.2 6.03% 1531 1454 1378 -19

40 44.4 2.4 2.95% 48.5 0.221 42.6 22.5 6.4 99.9 6.13% 1529 1453 1376 -19

25 29.4 1536 1459 1382
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TENDON: INITIAL CONCRETE STRESS (PSI) :

ORIGINAL FORCES (KIPS): SHOP: 8 FIELD: I AVERAGE: 1628 AVERAGE ALL VERT TENDONS: I 64

STRESS SEQUENCE: OF _ TOTAL ELASTIC SHORT. LOSS:_ 5" WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS ___________________________________ ___ ___I

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. I FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) I (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) _ j (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (I c) I (D I (E) (F) I I ()I (1) (J) (K) II (L I (M) ( 0) (O

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.57% 1554 1476 1398 -8

3 7.4 11.9 2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.89% 1549 1471 1394 -8

5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 84.2 5.17% 1544 1467 1390 -8

10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.62% 1537 1460 1383 -8

15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.88% 1532 1456 1379 -8

17 21.4 11.9 1 1531 1454 1378

20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.15% 1528 1452 1375 -8

21:3 25.65 11.9 1528 1451 1375

25 29.4 11.9 2.89% 47.3 0.197 37.8 19.5 5.5 102.5 6.29% 1526 1449 1373 -8

30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.46% 1523 1447 1371 -8

35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.61% 1521 1445 1368 -8

40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.72% 1519 1443 1367 -8

25 29.4 1526 1449 1373
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TENDON: INITIAL CONCRETE STRESS (PSI): 96

ORIGINAL FORCES (KIPS): SHOP: . FIELD 4 AVERAGE: 1646 AVERAGE ALL VERT TENDONS: 1

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: 7 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

IfNINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER] STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTORSIT PLACEMENT SHORT. PERCENT FORCE SO. R. FORCE mi in/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (t.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B I c) (D) I (E) (F) I () (H) ( I I (I)[ ( (K) U I S(M) (N) I! _(0)

1 5.4 54.5 2.57% 42.3 0.096 18.6 6.0 1.7 117.1 7.12% 1529 1453 1376 17

3 7.4 54.5 2.60% 42.7 0.117 22.6 8.5 2.4 122.2 7.43% 1524 1448 1371 17

5 9.4 54.5 2.68% 44.1 0.130 25.4 10.0 2.8 126.8 7.71% 1519 1443 1367 17

10 14.4 54.5 2.76% 45.4 0.157 30.5 13.5 3.8 134.2 8.15% 1512 1436 1361 17

15 19.4 54.5 2.81% 46.2 0.173 33.3 15.5 4.4 138.4 8.41% 1508 1432 1357 17

17 21.4 54.5 1506 1431 1355

20 24.4 54.5 2.87% 47.2 0.188 36.1 17.5 4.9 142.7 8.67% 1503 1428- 1353 17

21:3 25.65 54.5 1503 1428 1352

25 29.4 54.5 2.89% 47.3 0.197 37.8 19.5 5.5 145.1 8.82% 1501 1426 1351 17

30 34.4 54.5 2.91% 47.8 0.207 39.8 20.4 5.8 147.9 8.99% 1498 1423 1348 17

35 39.4 54.5 2.93% 48.2 0.216 41.5 21.5 6.1 150.3 9.13% 1496 1421 1346 17

40 44.4 54.5 2.95% 48.5 0.221 42.6 22.5 6.4 152.0 9.24% 1494 1419 1345 17

25 29.4 1501 1426 1351
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TENDON: v'D INITIAL CONCRETE STRESS (PSI):ý

ORIGINAL FORCES (KIPS): SHOP: FIELD: 6l AVERAGE: 1598

STRESS SEQUENCE: OF 1 TOTAL ELASTIC SHORT. LOSS: 7
AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) _ 1 (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (C) (D) I (E) (F) I (G) (H) I () (J) I (K) !1 (L) (M) (N) I

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.66% 1524 1448 1372 21

3 7.4 11.9 .2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.98% 1519 1443 1367 21

5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 84.2 5.27% 1514 1439 1363 21

10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.73% 1507 1431 1356 21

15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.99% 1503 1427 1352 21

17 21.4 11.9 1501 1426 1351

20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.26% 1498 1423 1348 21

21:3 25.65 11.9 1498 1423 1348

25 29.4 11.9 2.89% 47.3 0.197 37.8 19.5 5.5 102.5 6.41% 1496 1421 1346 21

30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.59% 1493 1418 1344 21

35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.74% 1491 1416 1342 21

40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.84% 1489 1415 1340 21

25 29.4 1496 1421 1346
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Stress Sequence Sorted by Tendon Numbei
Tendon Sequence T Tendon Sequence Tendon Sequence

No. No. j No. No. No. No.
13H01 20 35H01 20 42H01 21
13H02 55 35H02 59 42H02 46
13H03 20 35H03 20 42H03 22
13H04 55 35H04 59 42H04 45
13H05 19 35H05 .19 42H05 22
13H06 55 35H06 58 42H06 60
13H07 19 35H07 19 42H07 23
13H08 55 35H08 58 42H08 45
13H09 17 35H09 19 42H09 24
13H10 54 35H10 58 42H10 44
13HII 17 35Hll 17 42HI1 24
13H12 54 35H12 57 42H12 44
13H13 16 35H13 16 42H13 25
13H14 54 35H14 57 42H14 44
13H15 60 35H15 15 42H15 26
13H16 53 35H16 57 42H16 43
13H17 15 35H17 14 42H17 27
13H18 53 35H18 56 42H18 43
13H19 15 35H19 13 ,42H19 27
13H20 53 35H20 56 42H20 42
13H21 13 35H21 13 42H21 29
13H22 52 35H22 56 42H22 42
13H23 12 35H23 12 42H23 29
13H24 51 35H24 55 42H24 42
13H25 11 35H25 11 42H25 30
131-126 51 35H26 55 42H26 42
13H27 10 35H27 11 42H27 30
13H28 51 35H28 55 42H28 42
13H29 9 35H29 11 42H29 31
13H30 51 35H30 54 42H30 41
13H31 9 35H31 9 42H31 32
13H32 49 35H32 54 42H32 41
13H33 8 35H33 9 42H33 33
13H34 49 35H34 54 42H34 41
13H35 7 35H35 8 42H35 33
13H36 49 35H36 51 42H36 40
13H37 6 35H37 7 42H37 34
13H38 48 35H38 51 42H38 40
13H39 6 35H39 6 42H39 35
13H40 48 35H40 50 42H40 39
13H41 4 35H41 5 42H41 36
13H42 48 35H42 49 42H42 39
13H43 4 35H43 4 42H43 36
13H44 47 35H44 49 42H44 39
13H45 47 35H45 3 42H45 37
13H46 47 35H46 49 42H46 39
13H47 2 35H47 3 42H47 38

Calculation S07-0033
Revision 0
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Page 31 of 142



Stress Sequence Sorted by Tendon Numbei
Tendon Sequence Tendon Sequence , Tendon Sequence

No. No. L No. No. No. No.
46H01 21 51HOl 20 62H01 21
46H02 47 51H02 60 62H02 46
46H03 21 51H03 19 62H03 22
46H04 47 51H04 59 62H04 45
46H05 22 51H05 1 62H05 23
46H06 46 51H06 59 62H06 45
46H07 23 51H07 18 62H07 23
46H08 46 51H08 59 62H08 45
46H09 23 51H09 17 62H09 23
46H10 46 51H110 58 62H110 45
46H11 24 51-H11 16 62H11 24
46H12 45 51H12 58 62H12 44
46H13 24 51H13 16 62H13 24
46H14 45 51H14 58 62H14 44
46H15 25 51H15 15 62H15 25
46H16 45 51H16 57 62H16 44
46H17 26 51H17 14 62H17 25
46H18 44 51H18 57 62H18 43
46H19 27 51H19 14 62H19 26
46H20 44 511H20 56 62H20 43
46H21 28 51H21 13 62H21 27
46H22' 43 51 H22 56 62H22 42
46H23 28 51H23 13 62H23 28
46H24 42 511H24 56 62H24 42
46H25 29 51H25 12 62H25 29
46H26 41 511-126 53 62H26 42
46H27 31 511H27 9 62H27 30
46H218 41 511H28 52 62H28 41
46H29 31 51H29 9 62H29 30
46H30 31 51H30 52 62H30 41
46H31 32 51H31 8 62H31 31
46H32 40 51H32 50 62H32 41
46H33 32 51H33 8 62H33 32
46H34 40 51H34 50 62H34 41
46H35 33 511H35 7 62H35 33
46H36 40 51H36 50 62H36 40
46H37 34 51H37 7 62H37 34
46H38 39 51H38 49 62H38 39
461-139 35 51H39 6 62H39 35
46H40 38 511H40 49 62H40 39
46H41 35 51H41 6 62H41 35
46H42 38 511H42 49 62H42 39
46H43 36 511H43 5 62H43 36
46H44 38 511H44 48 62H44 38
46H45 36 51H45 4 62H45 37
46H46 38 511H46 48 62H46 38
46H47 37 51H47 2 62H47 38

Calculation S07-0033
Revision 0
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Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. N No. N No. No. No. No.

1 51H05

2 13H47 51H47

3 35H45 35H47

4 13H41 13H43 35H43 51H45

5 35H41 51H43

6 13H37 13H39 35H39 51H39 51H41

7 13H35 35H37 51H35 51H37

8 13H33 35H35 51H31 51H33

9 13H29 13H31 35H31 35H33 51H27 51H29

10 13H27

11 13H25 35H25 35H27 35H29

12 13H23 35H23 51H25

13 13H21 35H19 35H21 51H21 51H23

14 35H17 51H17 51H19

15 13H17 13H19 35H15 51H15

16 13H13 35H13 511Hl 51H13

17 13H09 13H11 35H11 51H09

18 51H07

19 13H05 13H07 35H05 35H07 35H09 51H03

20 13H01 13H03 35H01 35H03 51H01

21 42H01 46H01 46H03 62H01

22 42H03 42H05 46H05 62H03

23 42H07 46H07 46H09 62H05 62H07 62H09

24 42H09 42H11 46H11 46H13 62H11 62H13

25 42H13 46H15 62H15 62H17

26 42H15 46H17 62H19

27 42H17 42H19 46H19 62H211

28 46H21 46H23 62H23

29 42H21 42H23 46H25 62H25

30 42H25 42H27 62H27 62H29

31 42H29 46H27 46H29 46H30 62H311

32 42H31 46H31 46H33 62H33

33 421-133 42H35 46H35 62H35

34 42H37 46H37 62H37

35 42H39 46H39 46H41 62H39 62H411

36 42H41 42H43 46H43 46H45 62H43

37 42H45 46H47 62H45

38 42H47 46H40 46H42 46H44 46H46 62H44 62H46
38 62H47
39 42H40 42H42 42H44 42H46 461-138 62H38 62H40
39 62H42
40 42H36 42H38 46H32 46H34 46H36 62H36
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Stress Sequence Sorted by Sequence Numbet
Sequence Tendon [Tendon Tendon Tendon Tendon Tendon Tendon

No. No. [ No. No. No. No. No. No.
41 42H30 42H32 42H34 46H26 46H28 62H28 62H30
41 62H32 62H34

42 42H20 42H22 42H24 42H26 42H28 46H24 62H22
42 62H24 62H26

43 42H16 42H18 46H22 62H18 62H20
44 42H10 42H12 42H14 46H18 46H20 62H12 62H14
44 62H16

45 42H04 42H08 46H12 46H14 46H16 62H04 62H06
45 62H08 62H10

46 42H02 46H06 46H08 46H10 62H02

47 13H44 13H45 13H46 46H02 46H04

48 13H38 13H40 13H42 51H44 51H46
49 13H32 13H34 13H36 35H42 35H44 35H46 51H38
49 51H40 51H42

50 35H40 51H32 51H34 51H36
51 13H24 13H26 13H28 13H30 35H36 35H38
52 13H22 51H28 51H30
53 13H16 13H18 13H20 51H26

54 13H10 13H12 13H14 35H30 35H32 35H34
55 13H02 13H04 13H06 13H08 35H24 35H26 35H28
56 35H18 35H20 35H22 51H20 51H22 51H24

57 35H12 35H14 35H16 51H16 51H18

58 35H06 35H08 35H10 51H10 '51H12 51H14

59 35H02 35H04 51H04 51H06 51H08
60 13H15 42H06 51H02

Note:
Data extracted from Reference 11 of Calculation S-95-0082.
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Initial Concrete Stress =(ksi)
Average Force = (kips)
Total Stress Sequence (N) = 6
Total Elastic Shortening Losses 1

Reference: S-95-0082

Lift-off Pressure (ksi) (1) Stress No. of Wire rigna orces ps
Tendon opn e n Sequene Effective I Factor I Remarks

No. .redicieg Actual it-reuicieg Actual (n) (2) Wires (1)1 #/163 (4) L End (5) End (5) (3)
(U) I() I (D) I (E) (F) [lu) I () I (H) 1 () (K)

46H20 bb4U (593u O bUU 44 16U U.9 1

46H22 -67-206- 675'0 6730 7000- 162S -f'6---b9

51H33 610- 6850 970 6800 8 6 1-00 -7

51H35 6810 99W0 6756 6800 7 .163 1.0( 154 .- f~9

2H45 8 70U 6 6900 37 163 670.066

3 6680 6650 W670 6800 7 -161 0.9 7 -

1H7 72 670 73 67500 6 160 0.9821, 1T '

1131-13 6/20 6750 670 6750 30 162 6.799,- -164 13

62H31 6800 7000 6750 6900 3S1 .... 1.0(0 187 11

Note:
(1) Ref. Crystal River 3 R/B Tendon History Sheets - Hoop Tendons for Original Stressin!
(2) Ref. Crystal River 3 Tendon Surveillance Loss Calculations, Tendon Stress Sequence, Pages 29, 29a and 291
(3) S =Selected tensons, C =Control tendon, D =Detension tendon, A =Altemate tendoi

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacent
(4) Wire factors are calculated based on the number of effective wires divided by 163.

Calculation S07-0033
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TENDON: INITIAL CONCRETE STRESS (PSI):_

ORIGINAL FORCES (KIPS): SHOP:, • FIELD: AVERAGE: 1644 AVERAGE ALL HOOP TENDONS: 16

STRESS SEQUENCE: OF t TOTAL ELASTIC SHORT. LOSS. WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

T NEOR INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS ____ ________ _______ _______ ___

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL- TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) _ (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) IJ(B) (C) (D) (E) (F) _ _(G) (H) I () (J) __(K) IIL) I (U) (N) (0)

1 5.4 35.1. 2.57% 42.0 0.090 39.5 6.0 1.7 118.3 7.19% 1526 1449 1373 -39

3 7.4 35.1 2.60% 42.5 0.110 48.5 8.5 2.4 128.5 7.82% 1515 1440 1364 -39

5 9.4 35.1 2.68% 43.8 0.123 54.1 10.0 2.8 135.8 8.26% 1508 1433 1357 -39

10 14.4 35.1 2.76% 45.1 0.150 66.0 13.5 3.8 150.0 9.12% 1494 1419 1345 -39

15 19.4 35.1 2.81% 45.9 0.167 73.6 15.5 4.4 158.9 9.67% 1485 1411 1336 -39
17 21.4 35.1 ____________________ ___ 1482 1408 1334 _____

20 24.4 35.1 2.87% 46.9 0.181 79.0 17.5 4.9 165.9 10.09% 1478 1404 1330 -39

21:3 25.65 35.1 1477 1403 1329

25 29.4 35.1 2.88% 47.1 0.190 83.2 19.5 5.5 170.9 10.39% 1473 1399 1326 -39

30 34.4 35.1 2.91% 47.6 0.200 88.0 20.4 5.8 176.4 10.73% 1467 1394 1321 -39

35 39.4 35.1 2.93% 47.9 0.209 91.9 21.5 6.1 180.9 11.01% 1463 1390 1317 -39
4 4.4 35. 295% 48- -715 947 -22.5 6.-143 1.n 1460U 1387 1314 -39

25 29.4 1473 1399 1326

0) 0CD Wca <
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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z
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,-1200 95% BASE 1394 Kips
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TENDON: INITIAL CONCRETE STRESS (PSI): 1

ORIGINAL FORCES (KIPS): SHOP FIELD: AVERAGE: 1653 AVERAGE ALL HOOP TENDONS: 163,5

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

IfNINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION I0FORCE PERCENT BASE (95% BASE 90% BASE FACTOR

SIT PLACEMENTI SHORT. PERCENT FORCE SP. CR. FORCE m n/in FORCE LOSS LOSS __ _(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) .. (KIPS) (KIPS) (KIPS) .. (KIPS)

(A) (B) U[ (C) (D) I (E) (F) I (G) I R (1) (J) (K) IF (L) I 7(M I (N) I1 (O)

1 5.4 71.0 2.57% 42.0 0.090 39.5 6.0 1.7 154.2 9.33% 1499 1424 1349 -12

3 7.4 71.0 2.60% 42.5 0.110 48.5 8.5 2.4 164.4 9.95% 1489 1414 1340 -12

5 9.4 71.0 2.68% 43.8 0.123 54.1 10.0 . 2.8 171.7 10.39% 1481 1407 1333 -12

10 14.4 71.0 2.76% 45.1 0.150 66.0 13.5 3.8 185.9 11.25% 1467 1394 1320 -12

15 19.4 71.0 2.81% 45.9 0.167 73.6 15.5 4.4 194.9 11.79% 1458 1385 1312 -12

17 21.4 71.0 1455 1383 1310

20 24.4 71.0 2.87% 46.9 0.181 79.0 17.5 4.9 201.9 12.21% 1451 1379 1306 -12

21:3 25.65 71.0 1450 1377 1305

25 29.4 71.0 2.88% 47.1 0.190 83.2 19.5 5.5 206.8 12.51% 1446 1374 1302 -12

30 34.4 71.0 2.91% 47.6 0.200 88.0 20.4 5.8 212.4 12.85% 1441 1369 1297 -12

35 39.4 71.0 2.93% 47.9 0.209 91.9 21.5 6.1 216.9 13.12% 1436 1364 1293 -12
W - 7 94.7 2.5 5. 33 1361 1_29-1

25 29.4 1302

o_, > ;o 0CD a)
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1
TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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TENDON: 4iý' INITIAL CONCRETE STRESS (PSIL 72

ORIGINAL FORCES (KIPS): :SHOP: 1 FIELD AVERAGE: 1665 AVERAGE ALL HOOP TENDONS: 1•635

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOS 3, WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. j FORCE min/in T FORCE LOSS LOSS
(YR:MO) (LOG) I(KIPS) (*.0001) (KIPS) (KIPS) (KIPS) I(KIPS) I(KIPS) I(KIPS) (KIPS)

(A) I ( (c) (D) I (E) (F) [ (G) I I () I (J) I (K) JI (L) I (M) I (N) II (0)

1 5.4 37.7 2.57% 42.0 0.090 39.5 6.0 1.7 120.9 7.26% 1544 1467 1390 -57

3 7.4 37.7 2.60% 42.5 0.110 48.5 8.5 2.4 131.1 7.88% 1534 1457 1381 -57

5 9.4 37.7 2.68% 43.8 0.123 54.1 10.0 2.8 138.4 8.31% 1527 1450 1374 -57

10 14.4 37.7 2.76% 45.1 0.150 66.0 13.5 3.8 152.6 9.17% 1513 1437 1361 -57

15 19.4 37.7 2.81% 45.9 0.167 73.6 15.5 4.4 161.6 9.70% 1504 1428 1353 -57

17 21.4 37.7 1501 1426 1351

20 24.4 37.7 2.87% 46.9 0.181 79.0 17.5 4.9 168.6 10.12% 1497 1422 1347 -57

21:3 25.65 37.7 1495 1421 1346

25 29.4 37.7 2.88% 47.1 0.190 83.2 19.5 5.5 173.5 10.42% 1492 1417 1342 -57

30 34.4 37.7 2.91% 47.6 0.200 88.0 20.4 5.8 179.1 10.75% 1486 1412 1337 -57

35 39.4 37.7 2.93% 47.9 0.209 91.9 21.5 61 183.6 11.03% 1482 1408 1333 -57

-- 37.7 2-9r% 42 17 747 2295 -7 1870 123 148 0 1330 -57

25 29.4 1492 1417 1342

-0 ý 00
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TENDON: 'f INITIAL CONCRETE STRESS (PSI):L

ORIGINAL FORCES (KIPS): SHOP:, j. FIELD: • AVERAGE: 1650 AVERAGE ALL HOOP TENDONS:" 1W

STRESS SEQUENCE: OF 80 I TOTAL ELASTIC SHORT. LOSS: 11 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION I FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) I -- (KIPS) (KIPS) (KIPS) (KIPS)
(A) I S) U () (O) - I (E)-T (F) I (G) (H) I (1) P J (K) (L) I (M) I (N) 11 (0)

1 5.4 116.1 2.57% 42.0 0.090 39.5 6.0 1.7-- 199.3 12.08% 1450 1378 1305 36

3 7.4 116.1 2.60% 42.5 0.110 48.5 8.5 2.4 209.5 12.70% 1440 1368 1296 36

5 9.4 116.1 2.68% 43.8 0.123 54.1 10.0 2.8 216.8 13.14% 1433 1361 1290 36

10 14.4 116.1 2.76% 45.1 0.150 66.0 13.5 3.8 231.0 14.00% 1419 1348 1277 36

15 19.4 116.1 2.81% 45.9 0.167 73.6 15.5 4.4 240.0 14.55% 1410 1339 1269 36

17 21.4 116.1 1407 1337 1266

20 24.4 116.1 2.87% 46.9 0.181 79.0 17.5 4.9 247.0 14.97% 1403 1333 1263 36

21:3 25.65 116.1 1402 1332 1261

25 29.4 116.1 2.88% 47.1 0.190 83.2 19.5 5.5 251.9 15.27% 1398 1328 1258 36

30 34.4 116.1 2.91% 47.6 0.200 88.0 20.4 5.8 257.5 15.61% 1392 1323 1253 36

35 39.4 116.1 2.93% 47.9 0.209 91.9 21.5 6.1 262.0 15.88% 1388 1318 1249 36

-4 44.4 116.1 . .1 97 E ,4 5. 16.09% 13W8 135g 24 36

25 29.4 1398 1328 1258
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TENDON: -14 INITIAL CONCRETE STRESS (PS_-IV

ORIGINAL FORCES (KIPS): SHOP: L1 • FIELD: AVERAGE: 1651

STRESS SEQUENCE: - S OF TOTAL ELASTIC SHORT. LO-

AVERAGE ALL HOOP TENDONS

WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) A B) I (C) I (D) (I-() I (F) (G) I (H) I (1) I (J) [--(-K) --- (L) I (M) r (N)(O)

1 5.4 22.3 2.57% 42.0 0.090 39.5 6.0 1.7 105.5 6.39% 1546 1468 1391 -59

3 7.4 22.3 2.60% 42.5 0.110 48.5 8.5 2.4 115.7 7.01% 1535 1459 1382 -59

5 9.4 22.3 2.68% 43.8 0.123 54.1 10.0 2.8 123.0 7.45% 1528 1452 1375 -59

10 14.4 22.3 2.76% 45.1 0.150 66.0 13.5 3.8 137.2 8.31% 1514 1438 1362 -59

15 19.4 22.3 2.81% 45.9 0.167 73.6 15.5 4.4 146.2 8&86% 1505 1430 1354 -59

17 21.4 22.3 1502 1427 1352

20 24.4 22.3 2.87% 46.9 0.181 79.0 17.5 4.9 153.2 9.28% 1498 1423 1348 -59

21:3 25.65 22.3 1497 1422 1347

25 29.4 22.3 2.88% 47.1 0.190 83.2 19.5 5.5 158.1 9.58% 1493 1418 1344 -59

30 34.4 22.3 2.91% 47.6 0.200 88.0 20.4 5.8 163.7 9.91% 1487 1413 1339 -59

35 39.4 22.3 2.93% 47.9 0.209 91.9 21.5 6.1 168.2 10.19% 1483 1409 1335 -59

40 44.4 22.3 2.95% 48.2 0.215 94.7 22.5 6.4 171.6 10.39% 1479 1406 1332 -59

25 29.4 1493 1418 1344
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TENDON: 7 @ INITIAL CONCRETE STRESS (PSI_

ORIGINAL FORCES (KIPS) SHOP FIELD'1
STRESS SEQUENCE: OF

AVERAGE: 1608
TOTAL ELASTIC SHORT. LOS , 1'A,

AVERAGE ALL HOOP TENDONS: .1635
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I 11DINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION IFORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENI SHORT. PERCENT FORCE SP. CR. j FORCE m infin T FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (*.0001)j (KIPS) _ (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I a U (C) I W) I ( 1 (6) (H) T (1) (J) I (K)II (L ()IN II (O)

1 5.4 118.4 2.57% 42.0 0.090 39.5 6.0 1.7 201.6 12.54% 1406 1336 1266 79
3 7.4 118.4 2.60% 42.5 0.110 48.5 8.5 2.4 211.8 13.17% 1396 1326 1256 79
5 9.4 118.4 2.68% 43.8 0.123 54.1 10.0 2.8 219.1 13.63% 1389 1319 1250 79

10 14.4 118.4 2.76% 45.1 0.150 66.0 13.5 3.8 233.3 14.51% 1374 1306 1237 79
15 19.4 118.4 2.81% 45.9 0.167 73.6 15.5 4.4 242.2 15.07% 1365 1297 1229 79
17 21.4 118.4 1363 1295 1226
20 24.4 118.4 2.87% 46.9 0.181 79.0 17.5 4.9 249.2 15.50% 1358 1291 1223 79

21:3 25.65 118.4 1357 1289 1222
25 29.4 118.4 2.88% 47.1 0.190 83.2 19.5 5.5 254.2 15.81% 1354 1286 1218 79
30 34.4 118.4 2.91% 47.6 0.200 88.0 20.4 5.8 259.7 16.15% 1348 1281 1213 79
35 39.4 118.4 2.93% 47.9 0.209 91.9 21.5 6.1 264.2 16.44% 1343 1276 1209 79

40 4. 11.4 2.95% 482 0.215 194.7 2. 64 27. 1.5% 30 173 1206 79

25 29.4 1354 1286 1218

-> o 0~
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TENDON: INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP: <, FIELD: AVERAGE: 1665 AVERAGE ALL HOOP TENDONS: ....

STRESS SEQUENCE: OF 6 TOTAL ELASTIC SHORT. LOSS- 14 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I NIDINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. T FORCE min/in f FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS}) (KIPS) (KIPS) (KIPS) (KIPS' (KIPS)

(A) I F I1 C I () I (E) ( (F) I(G) (F R I (I) I (J) ( II(M) (N) (0 )

1 5.4 51.4 2.57% 42.0 0.090 39.5 6.0 1.7 134.6 8.08% 1531 1454 1378 -44

3 7.4 51.4 2.60% 42.5 0.110 48.5 8.5 2.4 144.8 8.69% 1521 1444 1368 -44

5 9.4 51.4 2.68% 43.8 0.123 54.1 10.0 2.8 152.1 9.13% 1513 1438 1362 -44

10 14.4 51.4 2.76% 45.1 0.150 66.0 13.5 3.8 166.3 9.98% 1499 1424 1349 -44

15 19.4 51.4 2.81% 45.9 0.167 73.6 15.5 4.4 175.2 10.52% 1490 1416 1341 -44

17 21.4 51.4 1487 1413 1339

20 24.4 51.4 2.87% 46.9 .0.181 79.0 17.5 4.9 182.2 10.94% 1483 -1409 1335 -44

21:3 25.65 51.4 1482 1408 1334

25 29.4 51.4 2.88% 47.1 0.190 83.2 19.5 5.5 187.2 11.24% 1478 1404 1330 -44

30 34.4 51.4 2.91% 47.6 0.200 88.0 20.4 5.8 192.7 11.57% 1473 1399 1325 -44

35 39.4 51.4 2.93% 47.9 0.209 91.9 21.5 6.1 197.2 11.84% 1468 1395 1321 -44
40- 4. 51415 -- a= 4.2 0.2=1z 94.7l 9 225 6. 006 120% 45 31 36 4
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TENDON: INITIAL CONCRETE STRESS (PSI):,

ORIGINAL FORCES (KIPS) SHOP: - FIELD:ý 6 a AVERAGE: 1644 AVERAGE ALL HOOP TENDONS:

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: WIRE FACTORL

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

11NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BAS]E95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. j FORCE m in/in I FORCE LOSS LOSS

(YR:MO) (LOG) I (KIPS) (-.0001) (KIPS) I I (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)

(A) U (C) (D) (E) (F) I (G) IF I () I (1) (J) I K) II (L) (M) I (N) I (O)

1 5.4 46.9 2.57% 42.0 0.090 39.5 6.0 1.7 130.1 7.91% 1514 1438 1362 -28

3 7.4 46.9 2.60% 42.5 0.110 48.5 8.5 2.4 140.3 8.54% 1503 1428 1353 -28

5 9.4 46.9 2.68% 43.8 0.123 54.1 10.0 2.8 147.6 8.98% 1496 1421 1347 -28

10 14.4 46.9 2.76% 45.1 0.150 66.0 13.5 3.8 161.8 9.84% 1482 1408 1334 -28

15 19.4 46.9 2.81% 45.9 0.167 73.6 15.5 4.4 170.8 10.39% 1473 1399 1326 -28

17 21.4 46.9 1470 1397 1323

20 24.4 46.9 2.87% 46.9 0.181 79.0 17.5 4.9 177.7 10.81% 1466 1393 1319 -28

21:3 25.65 46.9 1465 1392 1318

25 29.4 46.9 2.88% 47.1 0.190 83.2 19.5 5.5 182.7 11.11% 1461 1388 1315 -28

30 34.4 46.9 2.91% 47.6 0.200 88.0 20.4 5.8 188.3 11.45% 1456 1383 1310 -28

35 39.4 46.9 2.93% 47.9 0.209 91.9 21.5 6.1 192.8 11.73% 1451 1378 1306 -28
--40- -- 47.4 -497.- 2.95%o -- a.2 -U.=1 94.r- 7 T22.5 6.= 1T96. 1193 1448x 1375g- 130m -28

29.4 1461 1388 1315
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TENDON: - INITIAL CONCRETE STRESS (PSI): 32

ORIGINAL FORCES (KIPS): SHOP: FIELD:j AVERAGE: 1615 AVERAGE ALL HOOP TENDONS: $S

STRESS SEQUENCE: _ &. OF 6 , TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m i/in FORCE LOSS LOSS
(YR:MO) (LOG) I (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(() (C) I (D) I ( I-) I (_) I () IT K II L (M) (N) I (0)

1 5.4 48.2 2.57% 42.0 0.090 39.5 6.0 1.7 131.4 8.14% 1483 1409 1335 3

3 7.4 48.2 2.60% 42.5 0.110 48.5 8.5 2.4 141.6 8.77% 1473 1400 1326 3

5 9.4 48.2 2.68% 43.8 0.123 54.1 10.0 2.8 148.9 9.22% 1466 1393 1319 3

10 14.4 48.2 2.76% 45.1 0.150 66.0 13.5 3.8 163.1 10.10% 1452 1379 1307 3

15 19.4 48.2 2.81% 45.9 0.167 73.6 15.5 4.4 172.1 10.66% 1443 1371 1298 3

17 21.4 48.2 1440 1368 1296

20 24.4 48.2 2.87% 46.9 0.181 79.0 17.5 4.9 179.1 11.09% 1436 1364 1292 3

21:3 25.65 48.2 -- 71435 1363 1291

25 29.4 48.2 2.88% 47.1 0.190 83.2 19.5 5.5 184.0 11.40% 1431 1359 1288 3

30 34.4 48.2 2.91% 47.6 0.200 88.0 20.4 5.8 189.6 11.74% 1425 1354 1283 3

35 39.4 48.2 2.93% 47.9 0.209 91.9 21.5 6.1 194.1 12.02% 1421 1350 1279 3
40 44. 48.2_ 2.5% 48. 0.1 947 22. 6.4 17. 12.23% 147 34 1276 3
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TENDON: H INITIAL CONCRETE STRESS (PSI):1

ORIGINAL FORCES (KIPS)
STRESS SEQUENCE:

SHOP: •A FIELD: 1 AVERAGE: 1631 AVERAGE ALL HOOP TENDONS: .,

OF , TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR: 0"iba .

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (C) I (D) I (E) (F) I (G) (H) I (1) W I (L) (M) (N) I (0)

1 5.4 116.9 2.57% 42.0 0.090 39.5 6.0 1.7 200.1 12.27% 1431 1359 1288 56

3 7.4 116.9 2.60% 42.5 0.110 48.5 8.5 2.4 210.3 12.90% 1421 1350 1279 56

5 9.4 116.9 2.68% 43.8 0.123 54.1 10.0 2.8 217.6 13.34% 1413 1343 1272 56

10 14.4 116.9 2.76% 45.1 0.150 66.0 13.5 3.8 231.8 14.21% 1399 1329 1259 56

15 19.4 116.9 2.81% 45.9 0.167 73.6 15.5 4.4 240.8 14.76% 1390 1321 1251 56

17 21.4 116.9 1 1387 1318 1249

20 24.4 116.9 2.87% 46.9 0.181 79.0 17.5 4.9 247.8 15.19% 1383 1314 1245 56

21:3 25.65 116.9 1382 1313 1244

25 29.4 116.9 2.88% 47.1 0.190 83.2 19.5 5.5 252.7 15.49% 1378 1309 1240 56

30 34.4 116.9 2.91% 47.6 0.200 88.0 20.4 5.8 258.3 15.84% 1373 1304 1235 56

35 39.4 116.9 2.93% 47.9 0.209 91.9 21.5 6.1 262.8 16.11% 1368 1300 1231 56

40 44.4 116.9 2.95% 48.2 0.215 94.7 1 2.5 6.4 266.2 16.32% 1365 1297 1228 5

25 29.4 1378 1309 1240
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TENDON: INITIAL CONCRETE STRESS (PSI):1

ORIGINAL FORCES (KIPS SHOP:" FIELD:- AVERAGE: 1650

STRESS SEQUENCE: OF - TOTAL ELASTIC SHORT. LOSS:; Ti 3
AVERAGE ALL HOOP TENDONS

WIRE FACTOR

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

IfNINDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN" SHORT. PERCENT I FORCE SP. CR. FORCE m ininu FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B If (C) (D) I (E) (F) I (G) I (H) I (1) (J) (K) (II ) (M) (N) )I[ (

1 5.4 24.1 2.57% 42.0 0.090 39.5 6.0 1.7 107.3 6.50% 1542 1465 1388 -56

3 7.4 24.1 2.60% 42.5 0.110 48.5 8.5 2.4 117.5 7.12% 1532 1455 1379 -56

5 9.4 24.1 2.68% 43.8 0.123 54.1 10.0 2.8 124.8 7.57% 1525 1449 1372 -56

10 14.4 24.1 2.76% 45.1 0.150 66.0 13.5 3.8 139.0 8.43% 1511 1435 1360 -56

15 19.4 24.1 2.81% 45.9 0.167 73.6 15.5 4.4 148.0 8.97% 1502 1427 1351 -56

17 21.4 24.1 1499 1424 1349

20 24.4 24.1 2.87% 46.9 0.181 79.0 17.5 4.9 155.0 9.39% 1495 1420 1345 -56

21:3 25.65 24.1 1493 1419 1344

25 29.4 24.1 2.88% 47.1 0.190 83.2 19.5 5.5 159.9 9.69% 1490 1415 1341 -56

30 34.4 24.1 2.91% 47.6 0.200 88.0 20.4 5.8 165.5 10.03% 1484 1410 1336 -56

35 39.4 24.1 2.93% 47.9 0.209 91.9 21.5 6.1 170.0 10.30% 1480 1406 1332 -56

40 1 24.1 2.95% 48.2 0.215 947 22.5 6.4 173.4 10.51% 1476 1402 1329 -56

25 29.4 1490 1415 1341
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TENDON: I INITIAL CONCRETE STRESS (PSI): 2_

ORIGINAL FORCES (KIPS) SHOP:, 6 FIELD:, AVERAGE: 1629 AVERAGE ALL HOOP TENDONS: 1.63

STRESS SEQUENCE: 6 OF TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR:'

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

11NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION• FORCE PERCENT BASE 95% BAS 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT -FORCE SP. CR. FORCE m in/in 1 FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KPS zKP)(IP) IS) (IS (KIPS)

(A) (B) I ( I (D) I (E) I ((G) I R I (' H)) I K) II (L) (M) I (N) ( (O)

1 5.4 119,9 2.57% 42.0 0.090 39.5 6.0 1.7 203.1 12.47% 1426 1355 1283 61

3 7.4 119.9 2.60% 42.5 0.110 48.5 8.5 2.4 213.3 13.09% 1416 1345 1274 61

5 9.4 119,9 2,68% 43.8 0.123 54.1 10.0 2.8 220.6 13.54% 1408 1338 1267 61

10 14.4 119.9 2.76% 45.1 0.150 66.0 13.5 3.8 234.8 14.41% 1394 1324 1255 61

15 19.4 119.9 2.81% 45.9 0.167 73.6 15.5 4.4 243.7 14.96% 1385 1316 1247 61

17 21.4 119.9 1382 1313 1244

20 24.4 119.9 2.87% 46.9 0.181 79.0 17.5 4.9 250.7 15.39% 1378 1309 1240 61

21:3 25.65 119.9 1377 1308 1239

25 29.4 119.9 2.88% 47.1 0.190 83.2 19.5 5.5 255.7 15.70% 1373 1305 1236 61

30 34.4 119,9 2.91% 47.6 0.200 88.0 20.4 5.8 261.2 16.04% 1368 1299 1231 61

35 39.4 119.9 2.93% 47.9 0.209 91.9 21.5 6.1 265.7 16.31% 1363 1295 1227 61
40 ~ ~ -ygr 444 19n=.5 4.2 0.215C 947 225 6. 91 1.5% 1T360F 17292- 1T224 61

25 29.4 1373 1305 1236
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TENDON: 6 INITIAL CONCRETE STRESS (PSI):1

ORIGINAL FORCES (KIPS) SHOP: it, FIELD: 77 AVERAGE: 1629 AVERAGE ALL HOOP TENDONS:'

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:_3, WIRE FACTOR: 0'

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION• FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE min/in FORCE LOSS LOSS(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)(A) (B) II (C) 1 (D) I (E) (F) I (G) I (H) I (1) I (J) I (K) II () I ( ) I (N) II 0C )

1 5.4 66.6 2.57% 42.0 0.090 39.5 6.0 1.7 149.8 9.19% 1479 1405 1331 7

3 7.4 66.6 2.60% 42.5 0.110 48.5 8.5 2.4 160.0 9.82% 1469 1396 1322 7

5 9.4 66.6 2.68% 43.8 0.123 54.1 10.0 2.8 167.3 10.27% 1462 1389 1316 7

10 14.4 66.6 2.76% 45.1 0.150 66.0 13.5 3.8 181.5 11.14% 1447 1375 1303 7

15 19.4 66.6 2.81% 45.9 0.167 73.6 15.5 4.4 190.5 11.69% 1439 1367 1295 7

17 21.4 66.6 1436 1364 1292

20 24.4 66.6 2.87% 46.9 0.181 79.0 17.5 4.9 197.4 12.12% 1432 1360 1288 7

21:3 -25.65 66.6 - -- - 1430 1359 1287

25 29.4 66.6 2.88% 47.1 0.190 83.2 19.5 5.5 - 202.4 12.42%- 1427 1355 1284 7

30 34.4 66.6 2.91% 47.6 0.200 88.0 20.4 5.8 207.9 12.77% 1421 1350 1279 7

35 39.4 66.6 2.93% 47.9 0.209 91.9 21.5 6.1 212.4 13.04% 1417 1346 1275 7

-- _ _- 66.6 2.95% 48.= 7.= 94.7 22.5 6.4 15 135% 1413 14 1272 7

25 29.4 1427 1355 1284
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TENDON: I INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP: FIELDý . AVERAGE: 1597 AVERAGE ALL HOOP TENDONS: I

STRESS SEQUENCE: OF 60 TOTAL ELASTIC SHORT. LOSS ,3. WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR
SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE min'in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)(A) I (B) II (C) I (D) I (E) I (F) I (G) I () I (1) (J) I (K) II (L) (M) I (N) II (0)

1 5.4 42.4 2.57% 42.0 0.090 39.5 6.0 1.7 125.6 7.87% 1471 1397 1324 14
33 7.4 42.4 2.60% 42.5 0.110 48.5 8.5 2.4 135.8 8.51% 1461 1388 1315 14
55 9.4 42.4 2.68% 43.8 0.123 54.1 10.0 2.8 143.1 8.96% 1453 1381 1308 14

1 5 1 9.4 4 2 .4 2 .81% 4 5 . 9 0 .1 6 7 73 .0 1 5.5 4. 4 1 66.3 1 0. 42% 14 3 0 13 59 1295 14
10 14.4 42.4 2.76% 45.1 0.150 66.0 13.5 3.8 157.3 10.85% 1439 136 1287 14

17 21.4 42.4 1428 1356 1285

20 24.4 42.4 2.87% 46.9 0.181 79.0 17.5 4.9 173.3 10.85% 1423 1352 1281 14

21:3 25.65 42.4 1422 1351 1280

25 29.4 42.4 2.88% 47.1 0.190 83.2 19.5 5.5 178.2 11.16% 1418 1347 1277 14

30 34.4 42.4 2.91% 47.6 0.200 88.0 20.4 5.8 183.8 11.51% 1413 1342 1272 14

35 39.4 42.4 2.93% 47.9 0.209 91.9 21.5 6.1 188.3 11.79% 1408 1338 1267 14

40l 44.4 4 4 .5 42 0.21 94.7 2 . 6.4 191 12.1% 145 _ _35-1264354

25 29.4 1418 1347 1277
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TENDON: o2lH INITIAL CONCRETE STRESS (PSI):_

ORIGINAL FORCES (KIPS) SHOP FIELD: AVERAGE: 1681
STRESS SEQUENCE: OF f TOTAL ELASTIC SHORT. LOSS:. 4.0

AVERAGE ALL HOOP TENDONS
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I N DINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT j FORCE SP. CR. FORCE m in i FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) U (c) FD) I (EI) ( (G) (H (1) (J) K II - wL I (m) N -I i O)

1 5.4 64.8 2.57% 42.0 0.090 39.5 6.0 1.7 148.0 8.80% 1533 1457 1380 -46
3 7.4 64.8 2.60% 42.5 0.110 48.5 8.5 2.4 158.2 9.41% 1523 1447 1371 -46
5 9.4 64.8 2.68% 43.8 0.123 54.1 10.0 2.8 165.5 9.84% 1516 1440 1364 -46

10 14.4 64.8 2.76% 45.1 0.150 66.0 13.5 3.8 179.7 10.69% 1502 1426 1351 -46
15 19.4 64.8 2.81% 45.9 0.167 73.6 15.5 4.4 188.6 11.22% 1493 1418 1343 -46
17 21.4 64.8 1490 1415 1341
20 24.4 64.8 2.87% 46.9 0.181 79.0 17.5 4.9 195.6 11.63% 1486 1411 1337 -46

21:3 25.65 64.8 1484 1410 1336
25 29.4 64.8 2.88% 47.1 0.190 83.2 19.5 5.5 200.6 11.93% 1481 1407 1333 -46
30 34.4 64.8 2.91% 47.6 0.200 88.0 20.4 5.8 206.1 12.26% 1475 1401 1328 -46
35 39.4 64.8 2.93% 47.9 0.209 91.9 21.5 6.1 210.6 12.53% 1471 1397 1324 -46

25 29.4 1481 1407 . 1333

CD
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-.1
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Stress Sequence Sorted by Tendon Number
Tnon Sequence ~ c f~Sequence

N.No. No. I No. if No. No.
0101 23 D201 32 D301 21

D102 32 0202 30 D302 22

D103 32 0203 11 D303 8

0104 22 D204 12 D304 30

0105 21 D205 28 D305 20

D106 24 D206 30 0306 23

D107 7 D207 9 D307 7

D108 31 D208 28 D308 30

0109 20 D209 29 D309 19

D110 25 D210 13 D310 24

D111 5 D211 1 D311 6

D112 31 0212 27 D312 30

D113 19 D213 14 D313 18

D114 32 D214 30 D314 25

D115 4 D215 2 D315 5

D116 29 D216 27 D316 30

0117 18 D217 15 D317 17

D118 26 D218 30 D318 26

D119 6 D219 3 D319 4

D120 29 0220 27 D320 30

D121 17 0221 32 D321 16

0122 26 D222 28 D322 26

D123 3 D223 4 D323 3

D124 29 0224 27 0324 30

D125 16 0225 17 D325 15

0126 27 D226 28 D326 26

D127 29 D227 5 D327 2

0128 2 D228 26 D328 29

D129 15 D229 18 0329 14

D130 1 0230 29 D330 27

D131 29 D231 6 D331 1

D132 27 D232 24 D332 29

D133 14 D233 19 D333 13

D134 27 D234 29 D334 28

D135 10 D235 7 D335 9

D136 29 D236 23 D336 28

D137 32 0237 29 D337 28

D138 28 D238 20 D338 12

D139 11 D239 32 0339 32

D140 28 D240 22 D340 28

D141 12 D241 32 D341 11

Calculation S07-0033
FILE: N991 DOME Predicted For•VWW V-.xIs, STRESSEQ

Attachment 1
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Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No;

1 D130 D211 D331
2 D128 D215 D327

3 D123 D219 D323

4 D115 D223 D319

5 D111 D227 D315

6 D119 D231 D311
7 D107 D235 D307

8 D303
9 D207 D335

10 D135
11 D139 D203 D341
12 D141 D204 D338

13 D210 D333

14 D133 D213 D329
15 D129 D217 D325

16 D125 D321
17 D121 D225 D317
18 D117 D229 D313

19 D113 D233 D309
20 D109 D238 D305

21 D105 D301

22 D104 D240 D302
23 D101 D236 D306

24 D106 D232 D310

25 D110 D314
26 D118 D122 D228 D318 D322 D326
27 D126 0132 D134 0212 D216 D220 D224

27 D330

28 D138 D140 D205 D208 D222 D226 D334
28 D336 D337 D340

29 D116 D120 D124 D127 D131 D136 D209

29 D230 D234 D237 D328 D332

30 D202 D206 D214 D218 D304 D308 D312

30 D316 D320 D324

31 D108 D112
32 D102 D103 D114 D137 D201 D221 D239
32 D241 D339

Note:
Data extracted from Reference 11 of Calculation S-95-0082

Calculation S07-0033

FILE: N991 DOME Predicted For&%vWPW V.xls, STRESSEQ
Attachment 1
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DOME TENDONS DATA INPUr

Initial Concrete Stress =
Average Force =

For Tendons in Sequences 1 through 27
Total Stress Sequence (N) =
Total Elastic Shortening Losses =

(ksi)
(kips)

Reference: S-95-0082

For Tendons in Sequences 28 thru 32
Total Stress Sequence (N) =
Total Elastic Shortening Losses =_47.4

I Lift-off Pressure (ksi) (1) Stress No. of Wire I Original Forces (kips)Tendon Shop End Field End ISequence Effective Factor Shop Field Remarks

No. IPredictedl Actual IPredictedl Actua (n)(2) Wires() #/163(4) I End (5) End(5) (3)
1 (B) I Z I () I (D) I I (F) I (G) I (H) I I (J) I

D128 I6710 ..... 6650 6900 2 159 0.975 1620 1659

D130 6870 6850 6810 6800 1 163 1.000 1634 1637

D211 6810 7100 6870 7000 1 162 0.994 1698 1660
,41_ _-75E 677 -- -T 1 -_7- 8 _ F 2

D213 6840 6900 6800 6800 14 163 1.000 1653 1639

D237 6810 6900 6810 6900 29 163 1.000 1661 1661

D239 6810 6800 6840 6650 32 163 1.000 1637 1593

Notes:
(1) Ref.12, 13, 14 Crystal River 3 R/B Tendon History Sheets- Dome Tendons for Original Stressing. See Attachments B&D.
(2) Ref. 11 Crystal River 3 Tendon Surveillance Loss Calculations. See Attachment C for stress sequence,
(3) S= Selected Tendons, C =Control tendon, D =Detension tendon, A =Alternate tendo

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacent
(4) Wire factors are calculated based on the number of effective wires divided by 163.
(5) Original forces calculated based on the expression in S-95-008:

Calculation S07-0033
Revision 0
Attachment 1
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: D INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):

STRESS SEQUENCE:

SHOP: FIELD:' AVERAGE: 1639

OF _2TOTAL ELASTIC SHORT. LOSS:.

AVERAGE ALL DOME TENDONS

WIRE FACTOR

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE CR. STR. FORCE m in/in FORCE LOSS , LOSS
(YR:MO) (LOG) 11(KIPS) (*.0001) (KIPS) (KIPS€ ) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (V I! 1 F I W1 (•) I (mW I -W -[ -' r I (K) I[ (L) M ] NW II (0)

1 3.5 151.6 2.57% 42.3 3.28 92.5 15 4.0 290.4 17.71% 1349 1282 1214 53

3 5.5 151.6 2.60% 42.7 3.86 108.8 18 5.0 308.1 18.79% 1331 1265 1198 53

5 7.5 151.6 2.68% 44.1 4.21 118.7 21 6.0 320.4 19.54% 1319 1253 1187 53

10 12.5 151.6 2.76% 45.4 4.62 130.3 25 7.0 334.3 20.39% 1305 1240 1175 53

15 17.5 151.6 2.81% 46.2 5.21 146.9 27.5 8.0 352.7 21.51% 1287 1222 1158 53

17 19.5 151.6 1 1 1284 1220 1156 53

20 22.5 151.6 2.87% 47.2 5.39 152.0 29 8.0 358.8 21.88% 1281 1217 1153 53

21:3 23.75 151.6 1279 1215 1151 53

25 27.5 151.6 2.89% 47.3 5.59 157.6 30.8 9.0 365.5 22.29% 1274 1210 1147 53

30 32.5 151.6 2.91% 47.8 5.78 163.0 32 9.0 371.4 22.65% 1268 1205 1141 53

35 37.5 151.6 2.93% 48.2 5.98 168.6 33 9.0 377.4 23.02% 1262 1199 1136 53

40 42.5 151.6 2.95% 48.5 6.18 174.3 10.0 384.4 23.44% 1255 1192 1130 53

25 27.5 1274 1210 1147

CD 0 -
m. =L. a

0 t 00
En
;4
0D
0)
w,
w,
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PS NA

ORIGINAL FORCES (KIPS): SHOP: E. FIELD: AVERAGE: 1619

STRESS SEQUENCE: 15 0 2 TOTAL ELASTIC SHORT. LOSS: 87
AVERAGE ALL DOME TENDON

WIRE FACTOI

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEE-_

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL 1 1 NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE. PERCEN" BASE 95% BASE190% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT_ FORCE CR. STR. FORCE m i(/in FORCE LOSS LOSS

(YR:MO) (LOG)AI (KIPS) (P.00011 F (KIPS) (KIPS) FR(KIPS) 1 i (KIPS) (KIPS) (KIPS) 11 (KIPS)

(A) (13) I (C) I IF ( I) I T)) I G) 1 W I () 1 (J) I (K) II L M 7NI I( L)F

1 3.5 111.8 2.57% 42.3 3.28 92.5 15 4.0 250.6 15.48% 1368 1300 1232 34

3 5.5 111.8 2.60% 42.7 3.86 108.8 18 5.0 268.3 16.57% 1351 1283 1216 34

5 7.5 111.8 2.68% 44.1 4.21 118.7 21 6.0 280.6 17.33% 1338 1271 1205 34

10 12.5 111.8 2.76% 45.4 4.62 130.3 25 7.0 294.5 18.19% 1324 1258 1192 34

15 17.5 111.8 2.81% 46.2 5.21 146.9 27.5 8.0 312.9 19.33% 1306 1241 1175 34

17 19.5 111.8 1 1 1 1304 1238 1173 34

20 22.5 111.8 2.87% 47.2 5.39 152.0 29 8.0 319.0 19.70% 1300 1235 1170 34

21:3 23.75 111.8 1298 1233 1168 34

25 27.5 111.8 2.89% 47.3 5.59 157.6 30.8 9.0 325.7 20.12% 1293 1229 1164 34

30 32.5 111.8 2.91% 47.8 5.78 163.0 32 91.0 331.6 20.48% 1287 1223 1159 34

35 37.5 111.8 2.93% 48.2 5.98 168.6 33 9.0 337.6 20.85% 1281 1217 1153 34

40 42.5 11T18 2.95% 48.5 i6.8 174.3 34 10.0 344.6 21.28% 1274 1211 1147 34

25

CD0 5.o

Z C0

Pi a-.1

27.5 1293 1229 1164
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: 0 ' INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS SHOP: FIELD: AVERAGE: 1635
STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:6

AVERAGE ALL DOME TENDONS:

WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I N DINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN BASE 95% BAS 90% BASE FACTOR

SIT :'LACEMENI SHORT. PERCENT FORCE CR. STR. FORCE m in/in FORCE LOSS LOSS(YR:MO) (LOG) ,I (ýKIPS) (..0001) 1KP) (KIPS) (KIPS) E(KIPS) (KIPS) (KIPS) (KIPS)

(A) I tBF II (L• I tW I F-T [ "F I ( I r)} I (H) I TT I ') II (L) I (M) I N)F 1 U

1 3.5 154.6 2.57% 42.3 3.28 92.5 15 4.0 293.4 17.94% 1342 1275 1208 60
3 5.5 154.6 2.60% 42.7 3.86 108.8 18 5.0 311.1 19.03% 1324 1258 1192 60
5 7.5 154.6 2.68% 44.1 4.21 118.7 21 6.0 323.4 19.78% 1312 1246 1181 60

10 12.5 154.6 2.76% 45.4 4.62 130.3 25 7.0 337.3 20.63% 1298 1233 1168 60
15 17.5 154.6 2.81% 46.2 5.21 146.9 27.5 8.0 355.7 21.75% 1280 1216 1152 60
17 19.5 154.6 1277 1213 1149 60
20 22.5 154.6 2.87% 47.2 5.39 152.0 29 8.0 361.8 22.13% 1274 1210 1146 60

21:3 23.75 154.6 1272 1208 1145 60
25 27.5 154.6 2.89% 47.3 5.59 157.6 30.8 9.0 368.5 22.54% 1267 1203 1140 60
30 32.5 154.6 2.91% 47.8 5.78 163.0 32 9.0 374.4 22.90% 1261 1198 1135 60
35 37.5 154.6 2.93% 48.2 5.98 168.6 33 9.0 380.4 23.26% 1255 1192 1129 60
- - -4U- - 1 54 .6 . 4 . .1 1 7 4. -3 41 . 0 3 9 7 -4 2- 7 3 . 6%W 1T 2 41 1 1 1 2 3 61

25 27.5 1267 1203 1140
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: - lt, INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP: i FIELD 7jS6~ AVERAGE: 1679

OF 2 TOTAL ELASTIC SHORT. LOSS: 82
AVERAGE ALL DOME TENDONS

WIRE FACTOR

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION j FORCE PERCENI BASE 95% BASE 90% BASE FACTOR
SIT PLCMN HR.IECN OC CR. STR.I FORCE Im in/in IFORCE ILOSS ILOSS (I PS (I PS (I PS (I PS

(YR:MO) (LOG) I. (KIPS) (.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

1 3.5 154.6 2.57% 42.3 3.28 92.5 15 4.0 293.4 17.48% 1386 1316 1247 18

3 5.5 154.6 2.60% 42.7 3.86 108.8 18 5.0 311.1 18.53% 1368 1299 1231 18

5 7.5 154.6 2.68% 44.1 4.21 118.7 21 6.0 323.4 19.26% 1356 1268 1220 18

10 12.5 154.6 2.76% 45.4 4.62 130.3 25 7.0 337.3 20.09% 1342 1275 1207 18

15 17.5 154.6 2.81% 46.2 5.21 146.9 27.5 8.0 355.7 21.19% 1323 1257 1191 18

17 19.5 154.6 1321 1255 1189 18

20 22.5 154.6 2.87% 47.2 5.39 152.0 29 8.0 361.8 21.55% 1317 1251 1185 18

21:3 23.75 154.6 1315 1250 1184 18

25 27.5 154.6 2.89% 47.3 5.59 157.6 30.8 9.0 368.5 21.95% 1310 1245 1179 18

30 32.5 154.6 2.91% 47.8 5.78 163.0 32 90 3744 22.30% 1305 1239 1174 18

35 37.5 154.6 2.93% 48.2 5.98 168.6 33 90 3804 22.66% 1299 1234 1169 18
40(T -Tr- 428.5 

18F 
-7.--T- -JrT--JZ -- 29- -2r--fg-

25 27.5 i31U 11245 1179
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS SHOP: i FIELD 1 AVERAGE: 1600 AVERAGE ALL DOME TENDONS: 1

STRESS SEQUENCE: OF _ TOTAL ELASTIC SHORT. LOSS:8 WIRE

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INSPECT. YEARS INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN" BASE 95% BAS 90% BAS FACTOR

SIT PLACEMEN" SHORT. PERCENTI FORCE CR. STR. FORCE m in/in I FORCE LOSS LOSS 1 1KIPS)(YR:MO) ,(LOG) I (KIPS) 1('.0001) (KIPS) I (KIPS) ,(KIPS) I(KIPS) I(KIPS)l FKPS KIS

(A 1 (13 H F ]; I (U I (L I (t- I (u) I WH I Wý I (J I - K)~ 0E (L ] (M) I 1N3 l--7__-

1 3.5 75.0 2.57% 42.3 3.28 92.5 15 4.0 213.8 13.36% 1386 1317 1248 15

3 5.5 75.0 2.60% 42.7 3.86 108.8 18 5.0 231.5 14.47% 1369 1300 1232 15

5 7.5 75.0 2.68% 44.1 4.21 118.7 21 6.0 243.8 15.24% 1356 1288 1221 15

10 12.5 75.0 2.76% 45.4 4.62 130.3 25 7.0 257.7 16.11% 1342 1275 1208 15

15 17.5 75.0 2.81% 46.2 5.21 146.9 27.5 8.0 276.1 17.26% 1324 1258 1192 15

17 19.5 75.0 1321 1255 1189 15

20 22.5 75.0 2.87% 47.2 5.39. 152.0 29 8.0 282.2 17.64% 1318 1252 1186 15

21:3 23.75 75.0 1316 1250 1185 15

25 27.5 75.0 2.89% 47.3 5.59 157.6 30.8 9.0 288.9 18.06% 1311 1246 1180 15

30 32.5 75.0 2.91% 47.8 5.78 163.0 32 9.0 294.8 18.42% 1305 1240 1175 15

35 37.5 75.0 2.93% 48.2 5.98 168.6 33 9.0 300.8 18.80% 1299 1234 1169 15

-- 740.5 -75. 2.95% 48.= 6B. 17. 34 10.= ==.8 19.24% 1292 128 1T =

Zb ;•/.b 1,311 1246 1180
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: •>

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): NA

SHOP - : -I F ] AVERAGE: 1646 AVERAGE ALL DOME TENDONS: 1639

OF -- TOTAL ELASTIC SHORT. LOSS: _ WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN1 BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE CR. STR. FORCE minfin FORCE LOSS LOSS
(YR:MO) (LOG) I (KIPS) 1(-.0001) (KIPS) 1 (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A- - 6) IM (-I u)I I ( I tr-)m) IU) [ I (H) I - -) I L (M) ( ) II -(u)

1 3.5 114.8 2.57% 42.3 3.28 92.5 15 4.0 253.6 15.41% 1393 1323 1253 10

3 5.5 114.8 2.60% 42.7 3.86 108.8 18 5.0 271.3 16.48% 1375 1306 1237 10

5 7.5 114.8 2.68% 44.1 4.21 118.7 21 6.0 283.6 17.23% 1363 1294 1226 10

10 12.5 114.8 2.76% 45.4 4.62 130.3 25 7.0 297.5 18.07% 1349 1281 1214 10

15 17.5 114.8 2.81% 46.2 5.21 146.9 27.5 8.0 315.9 19.19% 1330 1264 1197 10

17 19.5 114.8 1 1328 1261 1195 10

20 22.5 114.8 2.87% 47.2 5.39 152.0 29 8.0 322.0 19.56% 1324 1258 1192 10

21:3 23.75 114.8 1322 1256 1190 10

25 27.5 114.8 2.89% 47.3 5.59 157.6 30.8 9.0 328.7 19.97% 1317 1252 1186 10

30 32.5 114.8 2.91% 47.8 5.78 163.0 32 9.0 334.6 20.33% 1312 1246 1180 10

35 37.5 114.8 2.93% 48.2 5.98 168.6 33 9.0 340.6 20.69% 1306 1240 1175 10

4 0 4 2 .5 - 2 = - ,1 8 1 7 4 ,3W 3 4 1T . 0 =. t 1 - -2 % 1 2 9 9 1 23 4 1 1 6_ _o

25 27.5 1317 1252 1186
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: Wý 4 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP: - FIELD: l'1 AVERAGE: 1661 AVERAGE ALL DOME TENDON . 3
STRESS SEQUENCE: :. OF TOTAL ELASTIC SHORT. LOSS: _4 7A WIRE FACTOR

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I NIDINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTORSIT PLACEMENT SHORT. PERCEN TIFORCE ,CR.STIR. FORCE m, ,nri FORCE LOSS LS
(YR:MO) (LOG) (KIPS) ( .0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

() II (c I (D) I (E) (F) (G) (H) ()I 11 (a) K (L) (M) (N) _0)

1 3.5 14.7 2.57% 42.3 3.28 92.5 15 4.0 153.5 9.25% 1507 1432 1356 -104
3 5.5 14.7 2.60% 42.7 3.86 108.8 18 5.0 171.2 10.31% 1489 1415 1340 -104
5 7.5 14.7 2.68% 44.1 4.21 118.7 21 6.0 183.5 11.05% 1477 1403 1329 -104

10 12.5 14.7 2.76% 45.4 4.62 130.3 25 7.0 197.4 11.89% 1463 1390 1317 -104
15 17.5 14.7 2.81% 46.2 5.21 146.9 27.5 8.0 215.8 13.00% 1445 1373 1300 -104

17 19.5 14.7 1442 1370 1298 -104

20 22.5 14.7 2.87% 47.2 5.39 152.0 29 8.0 221.9 13.37% 1439 1367 1295 -104
21:3 23.75 14.7 1437 1365 1293 -104
25 27.5 14.7 2.89% 47.3 5.59 157.6 30.8 9.0 228.6 13.77% 1432 1360 1289 -104
30 32.5 14.7 2.91% 47.8 5.78 163.0 32 9.0 234.5 14.12% 1426 1355 1283 -104
35 37.5 14.7 2.93% 48.2 5.98 168.6 33 9.0 240.5 14.49% 1420 1349 1278 -104

40 42. 14.7 .95%- -7W.5- 6.18g- 17. 4 00 24 4.91%- 1413- 1-342 12-f72 10

25 27.5 i432 , 1360 1289
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)

10 100
2 3 4 5 6 7 8 9 20 30 40 50 60 70 80 901

1600

1500

" 1400

0.

U-0 1300

z
0a
z

•_. 1200

1100

1000

0 1 3 5 10 15 20 25 30 35 40

SCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 11/76

0 0
3

CD 0
C,)

C,)



USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP FIELD:ý AVERAGE: 1664
OF .. TOTAL ELASTIC SHORT. LOSS: 8

AVERAGE ALL DOME TENDONS:
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN' BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT, FORCE CR. STR. FORCjE min/in ,FORCE LOSS LOSS

(YR:MO) (LOG) _ (KIPS) (*.0001) (KIPS) _ (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)
I(A) W-flW I 1t-F I - -) I I(U) I (I) (J) - (K) ]( (L) I (M) N I ._ _

1 3.5 96.4 2.57% 42.3 3.28 92.5 15 4.0 235.2 14.13% 1429 1358 1286 -26
3 5.5 96.4 2.60% 42.7 3.86 108.8 18 5.0 252.9 15.20% 1411 1341 1270 -26
5 7.5 96.4 2.68% 44.1 4.21 118.7 21 6.0 265.2 15.94% 1399 1329 1259 -26
10 12.5 96.4 2.76% 45.4 4.62 130.3 25 7.0 279.1 16.77% 1385 1316 1247 -26
15 17.5 96.4 2.81% 46.2 5.21 146.9 27.5 8.0 297.5 17.88% 1367 1298 1230 -26

.17 19.5 96.4 - 1364 1296 1228 -26
20 22.5 96.4 2.87% 47.2 5.39 152.0 29 8.0 303.6 18.24% 1361 1293 1225 -26

21:3 23.75 96.4 1359 1291 1223 -26
25 27.5 96.4 2.89% 47.3 5.59 157.6 30.8 9.0 310.3 18.65% 1354 1286 1219 -26
30 32.5 96.4 2.91% 47.8 5.78 163.0 32 9.0 316.2 19.00% 1348 1281 1213 -26
35 37.5 96.4 2.93% 48.2 5.98 168.6 33 9.0 322.2 19.36% 1342 1275 1208 -26
450 42.5 96 3m4 2.9 To4.= 6. 9 74.73 349 10.0 329.2- 197% 35 28 222

25 27.5 1354 1286 1219

0) ( )
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00
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP:"l'j FIELD[ : AVERAGE: 1615 AVERAGE ALL DOME TENDONS: 163
STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: 7 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT_ FORCE CR. STR.0 FORCE main/in I FORCE LOSS LOSS
(YR:MO) (LOG) II(KIPS) (S..0001) EKIPS) FKIPS) C(KIPS) Ii(KIPS) I FKIPS) n (KIPS) (KIPS)

(A) I 9T( I ( C) I I (D) ( (F ( (H [)I 1 (J I ()K) ( I (M) J a) I) I(N 11 O)

1 3.5 -13.7 2.57% 42.3 3.28 92.5 15 4.0 125.1 7.75% 1490 1415 1341 -88
3 5.5 -13.7 2.60% 42.7 3.86 108.8 18 5.0 142.8 8.84% 1472 1399 1325 -88
5 7.5 -13.7 2.68% 44.1 4.21 118.7 21 6.0 155.1 9.60% 1460 1387 1314 -88

10 12.5 -13.7 2.76% 45.4 4.62 130.3 25 7.0 169.0 10.46% 1446 1374 1301 -88
15 17.5 -13.7 2.81% 46.2 5.21 146.9 27.5 8.0 187.4 11.60% 1428 1356 1285 -88
17 19.5 -13.7 1425 1354 1283 -88
20 22.5 -13.7 2.87% 47.2 5.39 152.0 29 8.0 193.5 11.98% 1421 1350 1279 -88

21:3 23.75 -13.7 1420 1349 1278 -88
25 27.5 -13.7 2.89% 47.3 5.59 157.6 30.8 9.0 200.2 12.40% 1415 1344 1273 -88
30 32.5 -13.7 2.91% 47.8 5.78 163.0 32 9.0 206.1 12.76% 1409 1338 1268 -88
35 37.5 -13.7 2.93% 48.2 5.98 168.6 33 90 212.1 13.13% 1403 1333 1263 -88
40 425 -1 2.95% 48. .1 174. 34 10.0 19.1 13.7% 139 1326 1256 -8

25 27.5 1415 1344 1213

oc•
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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NORMALIZING FACTOR: -88

1500 - BASEi _ __

95% BASE1_

1400,

9~0% BASE
LU

0 1300 •.

z
0
z

1200 _ __

Predicted Values For
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S". "''. .ord

, .. '~.I'•T

CRYSTAL RIVER Unvr ',O. 3
F.EACTOR ?2P PF-r!-ý:SSINC SYSTVEM

TENDON 11IST(7.Y

11

, IDE'NTIFICATION :;UC1ER 6 / k - , OJT LENGTH t "

!OP WASH1ER ID:.PC /Z/. CR ,Y80 _ FIELD WA.SiiER ID: PC /2 0 CR

GAI/Q,\ vendor inspection cover letter number-FPC i /_ _ ___DATE

Date tendon received cn-site .3-1// 1RMI P-R Number 3 7 Lr•z

Date installed in ccn.uit -/ 7.77Y Installation NCR's

Wires removed 0 Wires replaced d_ )_ Total Ineffective wires

. Date buttcnheaded 9- P -7Y Buttonheadin; NCR's

Bad wires _ Accept. reheads 0 Total Ineffective wires

* Date stressed 7,/0Y/4' Stressing NCR's

_-a restress __ Restressing NCR's

SHOP E';D FIELD END

=ongation (1500 :si to 60% ult.)-Pred./Act. _Z_ //_.____ W

.i•:t-Off Pressure Predicted/Actual 6P70 /1677S' ___

- ID

Shim Thickness/80% Ultirate Pressure / 1?rio , I"

Unseated/Broken Wires 0 Total effectie wires after stressing

Date Bulk-filled //- A''/ Bulk-Filling NCR's

Time since installation 9 .4j71/,J Inlet Pressure /23 Outlet Temp.

Date end caps refilled: Shop Field

SData compiled by ___ Organization

!o3

3/Z 2./ 7,Y

0

TOT.AL

N/A

N/A

/2 4,'

Date -$111W 7

'. Additional Co--ents:

Calculation bu (-U033
Revision 0
Afttchmpnt I
Page 87 of 142

.. .. . .. . . . .. ..... n 71 A



* - •STA RIVER 1>1 0 NO. 3

REACTrO! BUI.D!::G Pt11 5 1'- SSIUNG SYSTEM
% T N w1) CH _,,',7 , _;"

I IDL:1FICATIO: ';U!',ER /2 I CUT LENGTH /it" - *

SHOP WAS!IE-R ID: PC _t _/ CR _ ____ FIELD WASHER ID: PC / Z 0 CR Z30

1. GAI/QA vendor inspecticn cover letter nL.zber-F."C 0 ? ?5'7 DATE ____

2. Date tc:'.ccor reý:eiveý crn-site 1/-/ -7Y RMR N~umber 3(o3

3. Date installed in conduit 7-3-71 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires

4. Date buttenheaded 7- Z3-'7- Buttonheadin; NCR's

Bad wires q Accept. Reheads Al Total Ineffective wires

5. Date stressed .r'3"7 Stressin; NCR's

Date restressed _ _ _ _ _ _ Restressing NCR's

SHOP END FIELD END TOTAL

FLiontation (1500 psi to 80% u].t.)-Pred./Act. A/2/ /,4 Z ~ j / zg,:/.
'ft-Off Pressure - Predicted/Actual /==r/ NIA

Shim Thickness/80% Ultimate Pressure 13• 77 / • 0 . _L N/A

Unseated/Broken Wires 0 Total effective wires after stressing /a3

6. Date Bulk-filled ____________, Bulk-Filli.; NCR's

Time since Installation-YY1 r1"34?' Inlet Pressure /Z" '$' Outlet Temp. //J

Date end caps refilled: Shop Field

7. Data compiled by -/- ' • Organization _ _ _ _._

Date Yý 112

8. Additional Co.--ents:

Calculation §.07-0033
Revision 0

.m .hm •fl I
Page 88 of'142
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CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING FRESTRESSING SYSTEM

TERNON SURVEILLANCE RECORD TENDON NO. 12V1

Inspection
Period and

Date

LIFT OFF CONDITION RETENSIONING
Avg. Shim Elong- Total Avg. Shim Elong- Total Reactor Bldg.

Force Force Thickness ation Effective Force Force Thickness otion Effective Temperature OF
Location (kips) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wires Int. Ext. CoMMents

1 2 3 4 5 6 7 8 9 10 I 12 13 14 Is

Original T 1w L W 2t N/A N/A N/A
Stressing

9/13/74. B N/A N/A 4" N/A 163 N/A H N/A N/A N/A N/A N/A

3 rd T 1315 13 N/A N/A N /_A 1. Lift-off only

10//81B W ~IUA 4" KIA 163WA AL&h 1AI* ALL il-

0/ T#18 ,:1(ip) 15.35
Fjjo7) 0)I 1, 1,

13 51

A 4~ 4lA 4 _±LA WA 8S-A r- T7ob, ,

, ' / l, V_1, I- ,/,4 , o

NOre - / TWA4s
C3o'JeiuoczD 3.eo s~iveb.

L,41 e40rOFF WAqS 1A,AIee~j*

,C)> X 0

o~O

0
r.3 - ---

C.)



0 - -CRYSTAL PIVER 11'IT 110. 3

,,' .• t R B .Ir.::F u' "SSI;G SYSTEM

SIL~z:.TIFICAT io:; :a':3E R /2 VZ. CJT LENGTH /XA-h

SHOP W,'G:- ID: PC /Z / CR 6W_ __ FIELD WASHER ID: PC /2.O CR Z-3Z.

I. GAI/QA vendor inspecticn cover letter n,.-ber-FPC 0 29 _"7 DATE Z/z__/7 _

2. Date tendon re:ei.?e. cn-site _ /- 16_-__ _P.4MR Num ber 61 3 ,

3. Date installed in ccnduit 7- 37• Y Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttenheaded 5. 7,79 Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective-wires 0

5. Date stressed /04/F -79 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elonga'tion (1500 psi to 80' ult.)-Pred./Act. /f,/ZV/3 A1,01/ ' j#.~ /Z

ift-Off Pressure - Predicted/Actual •0 /7 0fS''$ 1 'O N/A

Shim Thickness/80% Ultimate Pressure /J /77V0 , N/A

Unseated/Broken Wires 0 Total effective wires after stressing /6

6. DaLe Bulk-filled /0-23-7:Y Bulk-Filling NCR's

Time since iInstallanionýý, Inlet Pressure 1/Z P"r# Outlet Temp. IZ-46

Date end caps refilled: Shop Field

7. Data compiled by " 7 / ;K- Organization _-5_--

Date -3////_7

8. Additional Co-.--nents:

Calculgauon SO 7-0033

Revision 0
Attachment I --- _
Page 90 of 142

'917 716



-' CRYSlA! P. IVLR W; IrT NO. 3
A••,, " ... - ..... TL: ut:: I!; ,_______,_________

, I.L..TIFICATION :.,',..ER 3, * / P ' CUT ".E!.'GT" /F - Z

SHOP WASHER ID: PC /2/ CR 77 e FIELD WASHER ID: PC /Zl CR 7 Z.

1. CAI/QA vendor inspecticn cover letter nuzl=er-FPC 10 /.61/ DATE 3111___

2. Date tendon rezeive! cn-site L- - 7'Y RMR INumber 3& ? V3

3. Date installed in conduit 7?-- t 7Y Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttcnheaded /o-i q Buttonheadin; NCR's

Bad wires _ -- Accept. Reheads 0 Total Ineffective wires L

5. Date stressed s7 tressing NCR's

Date restressed Restressing NCR's

SHOP E::D FIELD END TOTAL

Elongation (1500 psi to 60'. ult.)-Pred./Act. /228/ //A

tft-Off Pressure - Predicted/Actual 2 / _ N/A

Shim Thickness/80% 0Ultimate Pressure // 1776O0 I N/A

Unseated/Broken Wires 0 Total effective wires after stressing /1/

6. Date Bulk-filled __ -__--_______Bulk-Filling 'NCR's /687

Time since installation 4' "oe'•,14•i Inlet Pressure /-0 ' Outlet Temp. /34

Date end caps refilled: Shop Field

7. Data compiled by 2/dza17Organization_______________

Date _ _ _ _ __

8. Additional Coeents:

ik.

Calculaton S07-0033
Revision 0

Page 91 of 142
r!,7 71f



-, '-,--. ..• ....- CRYSIAIL P.]VER F - :T NWO. 3

REACTOR B3U.LL1.G Pi.!. SYSTE"
I: E:: I

IDENTIFICATION ":UL3ER 3i/t//7 CUT LENGTH /f2 - /0

SHOP WASHER ID: PC /2./ CR 7 ýr FIELD WASHER ID: PC__Z / CR ra0

1. GAI/QA vendor inspecticn cover letter nuzbcr-FC 0 ,0 DATE 171

2. Date tendon receivea on-site 2- 8' 7A/ RMR Number 3(o ?/3

3. Date installed in conduit ? -2 - 7Y Installation NCR's

Wires removed _ _ Wires replaced __ Total Ineffective wires a

4. Date buttcnheaded ?-ZS" -7& Buttonheadin; NCR's

Bad wires _ _ _ Accept. Reheads __ Total Ineffective'wires 0

5. Date stressed /0-/ - 71/ Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80' ult.)-Pred./Act. 12X8111 XZ /Vv~ //'~ /, /f
ft-Off Pressure - Predicted/Actual . ,•8O /c?•o ___"_____" N/A

Shin, Thickness/80% Ultimate Pressure 10V 17?70 " N/A

Unseated/Broken Wires __0 Total effective wires after stressing /13

6. Date Bulk-filled p - 7 Al Bulk-Filling INCR's /687
Time since installation 9 ,. ; Inlet Pressure / Outlet Temp. 1

Date end caps refilled: Shop Field

7. Data compiled by. 41 ' Organization 3,1____________

Date ;0__________1________7

8. Additional Coz--nents:

Calculation O7 u-uuJj
Revision 0
Attarhmpnt 1

Page 92 of 142
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, - --. Y CRY:',T',,, IVER I`-IT N O. 3

0 . ftr..' REACEOR BU -I'IUG PI' [P!`'.I;G SYSTEM

j:, IDN:;TIFICATIO' G;U-SER 3a'/i 8 CUT LENGTH' 6I" " S

SIlOP WASHER ID: PC /2/ CR 2 FIELD WASi17R ID: PC / CR Z80

1. GAI/QA vendor inspecticn cover letter nu=ber-FC 0 /0,0/0 DATE 3//,y

2. Date tendon receivei en-site Z - 8 - 7,Y RMR ANumber 3 P13.3

3. Date installed in conduit 7-Zt- 7AI Installation NCR's

Wires removed 0 Wires replaced _ Total Ineffective wires 0

4. Date buttcnheaded 8-.Z " 7A Buttonheading NCR's

Bad wires 3 Accept. Reheads 9 Total Ineffective'wires

5. Date stressed 7-Y8 S7t/ Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD EN D TOTAL

~Elonjationt (1500 psi to 80'. ult.)-Pred./Act. /Z.6,2# A"1 '12

ift-Off Pressure - Predicted/Actual •7601672 . ./ N/A

Shim Thickness/80% Ultimate Pressure //j'1/7 7 % S- N/A

Unseateu/Broken Wires o Total effective wires after stressing /63

6. Date Bulk-filled /7 - 7 1 Bulk-Filling NhCR's /l 8

Time since installation 1 ,,7 "ft Inlet Pressure /60 /iS/ Outlet Temp. /3180

Date end caps refilled: Shop Field

7. Data compiled by Organization .

Date •4<,7

8. Additional Co---ments:

Revision 0
Attachment 1
Page 93 of 142
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, . - -J CRYSAL . RiVE% U' ,'0. 3

-- 3,1 r REACTOR BUIL I::;,, PrT :,FSSIIG SYSTE

IDZ:;TIFICATIO,' ;UM0ER CY h / CUT LEN1GTH I ' 8

SHOP WALIIER ID: rC /Z / CR - FIELD WASiHER ID: PC / • CR /85'

1. GAI/OA vendor in':;ccticr, ccver lettcr, - C - /#•43 DATE -?/I-

2. Date ten,.!?n received cn-sitý_ -/8- Y R1R Number 37027-

3. Date installed in conduit 7_ _-_"-7A_ / Installation NCR's

Wires rcoved _ Wires replaced _ _ Total Ineffective wires 0

4. Date buttcrnhea4ed P - 79/ Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

5. Date stres5cd 7" - 7' .tressing NCR's

Date restressed Restressing NCR's

S0P ED FIELD E',D TOTAL

Elongation (1 500 psi to 80%" ult. )-Pred. /Azt. h/r-4 r M~ V

( ft-Off Pressure - Predicted/Actual 6?101 6 7• '0 ,N/A

Shim Thickness/80% Ulti-mate Pressure /2 -7/7,FO -Y N/A

Unseated/Broken Wires 0 Total effective wires after stressing /63

6. Date Bulk-filled //-7- 7 Bulk-Filling NCR's / JP7

Time since installation 4 Inlet Pressure /5'0 Outlet Temp. /I/A10

Date end caps refilled: Shop Field

7. Data compiled by ___ _ _ ___"__Organization -5 __-,

Date ____ ___ ___

8. Additional Co~ents:

Calculation S07-0033
Revision 0
Attachment I
Page 94 of 142907 716



: , . , '-• CRYSTAL P!"V[ UL1 N41O. 3

V. .'j "~JW Z PREACTOR BUILDING prLrgr 1ESSING SYSTEM

I:L;;FICAT1O0 NUJL1BER ____"________CUT LENGTH _ _ _ _ _ _

SHOP' WAS522 ID: PC /2/ CR F77 FIELD WASHER ID: PC /Z 0 CR Z•O

1. CI/Q\ v.:izr inspection ccver letter nuzber-FPC 0 /0 3 DATE 3/_ /7 _

2. Date tc.-.l, received on-site Z -/1- 7.9 RMR Number 770Z Z,

3. Date installed in conduit /-, r 7'! Installation NCR's

Wires rczoved 0 Wires replaced 0 Total Ineffective wires 0

4. Date b,'-ttcn!headed Al - 79 1)Buttonheading NCR's

Bad wires 7- Accept. Fcheads __ Total Ineffective wires Z-

5. Date stressed /lo-Al- 7-9 . Stressing NCR's

Date restressed Restressing NCR's

SHOP E:;D FIELD END TOTAL

Elon;gatic. n (1500 psi to 80'f ult.)-?red!./Act. ?X 31;, ~ ~ //4, Z~

( ¶t-Off Pressure - Predicted/Actual 16/01•7$ 1 / N/A

Shin Thickness/SO% Ultimate Pressure /1/7 7 7? 50 N/A

Unseated/Brcken Wires 0 Total effective wires after stressing /1&3

6. Date Bulk-filled /17-7H Bulk-Filling NCR's __ _ __7

Time since installation --V707/14 Inlet Pressure /5r/ 10J Outlet Temp. /20 O

Date end caps refilled: Shop Field

7. Data compiled by Organization

Date 4'</77

8. Additional Co-ents:

(

Calculation S07-0033
Revision 0
Attachment 1
Page 95 of 14 0 7 716



SHEET 5 _4&

Florida
PowerCOROtAAT O

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON H11STORY

TENDON IDENTIFICATION NUMBER q5S V 20 CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wir

W. Date buttonheaded Buttonheading NCR's

Bad wires _ Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

es

TOTAL

/

N/A

SHOP END FIELD END

Slongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift-Off Pressure - Predicted/Actual / _

6.

7.

8.

Shim Thickness/80% Ultimate Pressure / / N/A

Unseated/Broken Wires Total effective wires after stressing

Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

Data compiled by I . . Organization ; _ _---

Date _ -_ -7e

Additional Coments: BASOD eJ P:ZE•cON/ - Crf&JSCO FTCJ4- c¢,,J5'1.U.Cf"l•

FPECItV F. W ME S(4M MAA y - TDrflL f7PFCTTPJE- VJiY2S

AIC 0LA C-F, Q CoJ) CS 0 j64 -71 CD4JFUVM rW rV t YR'itLW(W s.

Calculation SU/-UU33
Revision 0
A .^a ..".chmont 1
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.3 *:, •' .. -3" " , E•;o
CRYTA, r,, ,!VER U"'; 3

SrC.J•M REACTOR UI)I::(; Pr!.,'"-SSI;NC SYSTEM

.. ... i:.: "" N E "Y r 2. / CUT LENGTH l 'e

SHOP WZP"7SK ID: PC /2 / CR 70 3 FIELD WASiHER ID: PC /Z 0 CR / R 3

1. GA.I/0'A venz n•r inscct.cn, cover !etter ný-bcr-FC ; DATE 7

2. Date te:,d.n receiRŽ1v-1-sit'" 2R - - 7 "1R NLumber 3 7 Z 57

3. Date installed in conduit 7-2- 5 7V Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires

4. Date buttc-headed •- " 71 Buttcnheadin; NCR's

Bad wires _ Accept. Beheads _ Total Ineffective wires 7

5. Date stresrd // //- l F Stressing NCR's

Date restressed Restressing NCR's

SH 3P E!;D FIELD I'":D TOTAL

Elong'ation (1500 psi to 80'. ult.)-Preý./Act. //IYy// Y / A 1/

.ft-Off Pressure - Predicted/Actual C/ O / ?O " NIA

Shim Thickness/8O% Ultimate Pressure Alff* /7.2?O / N/A

Unseated/Eroken Wires / Total effective wires after stressing / .

6. Date Bulk-filled //-30 7 % Bulk-Filling NCR's

Time since installation 4' V .1p,//f Inlet Pressure /Zf Outlet Temp. //gP

Date end caps refilled: Shop Field "

7. Data compiled by Organization_______________

Date v/A
8. Additional Co--ents:

Calculation S07-0033
Revision 0
Attachment 1
Page 97 of 142

907 716



9 #, V CTI•3 CRYSTAL RIVER UN I[r N0. 3
- r"F ... -. O "f "Y* .. ,.. .]" P•EACCO. ., :,-........ , !? -5-+•.. .. SI:; C S E

iDE-:,71FICATIO:I :;NUMER • / V / ( CUT LENGTH /,i- 0
t.

!IOP WASHER ID: PC /Z / CR 9_ __ FIELD WASHER ID: PC /2 • CR 2( 9

* GAI/QA vend.or inspection cover letter nu.zber-FPC 0 /_ _- ___ DATE _/_ZZiy

* Date tendon receive2d on-site 3 71 RMR Number 3? Z. 5

Date ins tlU-2 in c-nduit h7 - Installation NCR's

Wires re-z•.:ed _ Wires re-laced 0 Total Ineffective wires K

* Date bu: z.-.2-ded 9 - • -/ Buttonheadin; NCR's

Bad wires _ Accept. Rehceas _ Total Ineffective wires 0

* Date stressed /A0/ - "7 Stressing NCR's

restrCssed Restressing NCR's

SHOP END FIELD E::D TOTAL

(04ongation (1300 vsi to 80", ult.)-Pred./Act. /-A /______ a________

... c-Off Pressure - Predicted/Actual • /17 N/A

Shim Thickness/80% Ultimate Pressure 13'" /'" 0 A l N/A

Unseated/Broken Wires 0 Total effective wires after stressing /13

Date Bulk-filled /P -2 -'- 7Y Bulk-Filling NCR's

Time since installationJ ,,w04 1ýf Inlet Pressure _2_______ Outlet Temp. /240

Date end caps refilled: Shop Field

*Data con,3iled by ______________Organization _____________

Dat e 77

* Additional Co.-ents:

Calculation.S07-0033
Revision U
Attachment 1
PnOA AR nf 14-



* . .rid

9%
CRYSTAL RIVER UNIT T0. 3

UEC-C'. A ,"'. Cr'r "qSl'.N3 SYSTEM
TE':I'C: IIIS1t *:,Y

IDE. -TICATIO:l ,Ut'IER 6 / 1 / 7 CUT LENGT / -

4OP WAS'-"iR I:: PC /2/ CR 5?V3 FIELD WASHER ID: PC /Z. CR

" GAI/Q,\ ven-r inspection cover letter nuber-FPC 1 /C/41Z DATE J

• Date tendcn received on-site 3-' - 7 RMR Number I-

* Date ins:_2.led in ccnduit 7-/ - 7AI Installation NCR's

Wires rc=:;ed 0 Wires replaced _ Total Ineffective wires

* Date but:.z-headed 7- /2_ 74l Buttonheading NCR's

Bad wires • Accept..-,:cads _ _ _ Total Ineffective wires

* Date stressed -/ -?9 Stressing NCR's

restressed Restressing NCR's

SPOP E=-D FIELD END

, onzatic- (1500 psi to O% u!.".)-?red.•Ac. %

_int-Off ?ressure - Predicted/A:tual 6?O /"

Shin Thickness/80% Ultimate Pressure 1 2

Unseated/Broken Wires 0 Total effective wires after stressing

Date Bulk-filled /o-Z ?9 Bulk-Filling NCR's
Time since installation .3 ""/b Inlet Pressure. Outlet Temp.

Date end caps refilled: Shop Field

Data cotmpiled by . ___ Organization .5.

Date ~ # z

A,

i/z. z/~y

0

0

TOTAL

N/A

N/A

Additional Co-zjents:

Calculation S07-0033
Revision, 0
Attachment 1
Page 99 of 142



SHEET -37A OF /

Florida
Power
rORPOA1AT tOl

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMER 1 -7 V 7CT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site ._RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wires

4. Date buttonheaded

Bad wires

5. Date stressed

Date restressed

Accept. Reheads

Buttonheading NCR's

Total Ineffective wires

Stressing NCR's

Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

I ______

/ I

/

N/A

Shim Thickness/80% Ultimate Pressure / / N/A

Unseated/Broken Wires Total effective wires after stressing /62-

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by A , 4 Organization EPC-
Date _ "/-_74?

S. Additional Co=ents: 1[Of4L 6FrE CTVC L.,422I5 P-6acko .S A5O ad?/

PRUC&4 - 01J E 5 C_ FZJAe C rJA V772 CIVDJ 45ýCtUI Mt XC

Revision 0

Attachment 1
Page 100 of 142
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* , ,.,.*L,•-- CRYSTAL R!'.'[R U.. I T '. 3
J A", '7F1-AC ZC..• S.D:.:: ... NS"i SYSTEM

.- .TE!DCO:' HIST :,v

LDE':;TIFICA!TION iNUMER • / / / r CUT LENGTH /?' - T

top W,.S!!•- ID:.PC /7l CR 75/ FIELD WASIIER ID: PC /ZO CR Z/3

" GAI/QA, vendor inspection cover letter niunber-FPC Q /O/V2 DATE _ _/2_-/__

" Date tendon received cn-site 3 7/ A PRMR Number 3753

" Da:e ins:alled in ccnduit 7 - /6 Installation NCR's

Wires removed 0 Wires repla:ed 0 Total Ineffective wires 0

* Date buttcnh•aded 7 P - Buttonheadin; NCR's

Bad wires 0 Accept. R, heads 0 Total Ineffective wires 0

* Date stressed / -/- 7/ Stressing NCR's

Date restrcssed Restressing NCR's

SHOP END FIELD END TOTAL

cm longptio.n (1500 psi to 807. ult. )-Fred. /Act.//,"/ _______ ______

:-Off Pressure -Predicted/Actual A70 /&?O $ I ""

Shim Thickness/80% Ulti-ate Pressure /I"O / N/A

Unseated/Broken Wires 0 Total effective wires after stressing /3

Date Bulk-filled ./o-Z?- Bulk-Fillin; NCR,'s

Time since installation-3 .,,r"/14 Inlet Pressure "'4' Outlet Temp. /3 . 0

Date end caps refilled: Shop Field

Data copilcd by . .- '<• Organization __ _ -_-,-_-_

Date 0;115117 ,_

* Additional Cocents:

C0 ;,.I;L;..' 337-0C,333

Revision 0
Attachment 1
Page 101 of 142
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SHEEr 35 OFZ&L

Florida CRYSTAL RIVER UNIT NO. 3
Power REACTOR BUILDING PRESTRESSING SYSTEMI C PORAT 'ON TENDON hIISTORY

,_ýoN IDENTIFICATION NUMBER 1 3 3 CUT LENGTH /3-f 7 /..

SHOP WASHER ID: PC /Z/ CR 5-/0 FIELD WASHER ID: PC /Z.Z. CR //JrR

1. GAI/QA vendor inspection cover letter number-FPC I _ _ _ _ DATE Z//L/717

2. Date tendon received on-site /2 -/ L -7 3 RMR Number .3 f/ "7

3. Date installed in conduit 3 - / 7 - 71 Installation NCR's

Wires removed 40 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded ? - 7.? - 7' Buttonheading NCR's

Bad wires 2- Accept. Reheads _ Total Ineffective wires 2..

5. Date stressed / -. -7• Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. / $-'r f'j- / '/'? /O•/' /6

/ Lift-Off Pressure - Predicted/Actual 6 /6-S" •7? 6P@•'@ N/A

Shim Thickness/80% Ultimate Pressure r, /7- O 63 /r,74,00 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /6 /

6. Date Bulk-filled - ? .'7 ' Bulk-Filling NCR's

Time since installation •"Sdlf Inlet Pressure _____J Outlet Temp. /9

Date end caps refilled: Shop Field

7. Data compiled by, 4?v Organization _____________

Dat e _ 7

8. Additional Cormments:

Calculation Su07-u003
Revision 0

Page 102 of 142
907 716



SHEET 3 (o ZF

Florida CRYSTAL RIVER UNIT NO. 3
Power REACTOR BUILDINC PIRESTRESSINC SYSTEM0 CC 0Po4kATICof TENDON 111STORY

TIENDON IDENTIFICATION NUMBER /3 /'/ 3 C CUT LENGTH /.-• -

SHOP WASHER ID: PC /2/ CR 6/_ _ FIELD WASHER ID: PC / Z CR 11(o7

1. GAI/QA vendor inspection cover letter number-FPC 1 9__?_ z DATE __./l____

2. Date tendon received on-site /Z - /2. -73 RMR Number 3-1/.s 7

3. Date installed in conduit 3 -/ -7 7 Installation NCR's

Wires removed _ Wires replaced _ Total Ineffective wires 0

4. Date buttonheaded 7 - 7Z 1Y Buttonheading NCR's

Bad wires _ _ Accept. Reheads 0 Total Ineffective wires 3

5. Date stressed 3-/2 - 75" Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. XF4 /9Y1 _'/ f/// /o,4 / /A

Lift-Off Pressure - Predicted/Actual 6660/6700 •9oO p 7400 N/A

Shim Thickness/80% Ultimate Pressure 6 /7• 7 7 N/A

Unseated/Broken Wires 0 Total effective wires after stressing 160

6. Date Bulk-filled ____- I-IN _ ___A Bulk-Filling NCR's

Time since installation J"-''••,'"' Inlet Pressure /' / Outlet Temp. /4' '

Date end caps refilled: Shop Field

7. Data compiled by .- ? ~Orgainization_______________

Date ____/______

8. Additional Comments:

Revision 0
Attachment 1
Page 103 of142 1
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SHEET 3? OF 8L

. Florida CRYSTAL RIVER UNIT NO. 3
= ,4: Power REACIOR BUILD!NG P,5STESSING SYSTEM

R - A, ~ TENDON HISTORY

.EN.DON IDENTIFICATION NUMBER Y3 9 37 CXJT LENGTH / - 2 4l
SHOP WASHER ID: PC _'___ CR o0 ? FIELD WASHER I'D: PC / Z 2. CR / Z. 7 7..

1. GAI/QA vendor inspection cover letter number-FPC I _ _)P86 _/ DATE ____/__/

2. Date tendon received on-site /Z /8-73 RMR Number 3• 'Y*'?

3. Date installed in conduit -1-1/87-1 Installation NCR's

Wires removed _ _ 
4(res replaced 9:p Total Ineffective wires

4. Date buttonheaded 7 3 0 - 7Yf Buttonheading NCR's

Bad wires / Accept. Reheads _ _ Total Ineffective wires /

5. Date stressed /-3 - ____Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Prcd./Act. ,r /z /O',/o 4/-

Lift-Off Pressure - Predicted/Actual j 72 •,6700 6730 1 6750 N/A

Shim Thickness/80% Ultimate Pressure 6/n,(1/7200 'A' /7 'Yo N/A

Unseated/Broken Wires 0 Total effective wires after stressing /16 -

6. Date Bulk-filled _8" _______ Bulk-Filling NCR's

Time since installation S% -•"""XJ Inlet Pressure /y _ p_ _ Outlet Temp. ___'___

Date end caps refilled: Shop Field

7. Data compiled by L? Organization ________

Date ____________

8. Additional Consnents:

Calculation S07-0033
Revision 0
Atteed.m 1n
Page 104 of 142
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S1LLT ) I ht OF 4 2__

D-ft rlU Ciud CRYSTAL RIVER UNIT NO. 3REACTOR BUILDING PRESTRESSING SYSTEM

r P AoVOfA,,o. 
TENDON HISTORY

_,Z_-T±N'DON IDENTIFICATION NUMBER (3 H 37 CUT LENGTH

SHOP WASHER ID: PC /Z I CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC I D)

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wii

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

~TE _

wires

res

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

/ I

/ I

/

NIA

Shim Thickness/80% Ultimate Pressure / N/A

Unseated/Broken Wires Total effective wires after stressing

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by _____Organization F PC.
Date '-30 -27

8. Additional Comments: JT) d- fP ATJWJ S ! (5ATVcUAPCfCE

Calculation S07-0033
Revision 0

taud .... e 1
Page 105 of 142
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suE 37sZ F 2B21

i Sr SueL/t2ZL4-VCC6
Florda
Power
COnoP 0 AT ,006

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON HISTORY

I

TENDON IDENTIFICATION NUMBER H UJT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit _ Installat onMC9N's .

Wires removed Wires replaced Total Ineffect e wirn

.4. Date buttonheaded Buttonheading NCR'S

Bad wires Accept. Reheads To~al Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR'S

TOTALSHOP END FIELD END

Elongation (1500 psi to 80% ult.)-Pred./Act. / / /

Lift-Off Preside - Predicted/Actual Lr4v IY'25 4/S ?(s,1/~, /A

Shim Thickness/80% Ultimate Pressure •'/ - N/A

Unseated/Broken Wires 0- ATWuI •,•.v. Total effective wires after stressing ._/_

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shok 2'?-2e Field "_--__--_ _

7. Data compiled by .. ___ Organization P•U
Date 5"--_-28__ _..

8. Additional Comments: Z1 f5P1_CTeC6 FIR~S- su2 vcn46Wc, ~ce (-_Z-7 8

)MTaei V4E-1_1 Z~3r ad/ PALO WE0fL)6 L)$ýTQL qt:~z CWT

ieE,ýJc rCi-ii C i pJ (' Nb r j(JA-k _1_ LSj ___

Calculation S07-0033
.. _ ~Rp•viqenn n .

Attachment 1
Page 106 of 14: 0 7 716



CRYSTAl. RIVER UNIT NO. 3
REACTOR 6IIIIII)ING PRESTRESSING SYSTEM

TENDON SURVEILLANCE RECORD TENDON NO. 131f37

Inspection
Period and

Date

LIFT OFF CONDITION RETENSIONING

Avg. Shim Elong- Total Avg. Shim Elong- Total Reactor bldg.

Force Force Thickness ation Effective Force Force Thickness ation Effective Temperature OF

Location (kip@) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wires Int. Ext. Comments

1 2 3 4 5 6 7 a 9 10 11 12 13 14 Is

Original S-1 1624 6 13/16 5 1/2 N/A N/A N/A

Stressing

7-30-74 F-3 1634 1629 5 3/8 4 7/8 162 N/A N/A N/A N j/A N/A ./A N/A

L~ 5 155. 7 6 13/16 N/A 1557 6 13/16 N/A

.2-2-Z8 F-3 1654 1606 5 3/4 N/A 162 1611 1584 5 3/4 N/A 162 95 57

7|

.D
<

00

CD,
-W

CD 0

00



SHEET /3? OF1Z.&

Florida CRYSTAL RIVER UNIT NO. 3
Power REAUIOR BUILDINGC PPE STRESSING SYSTEM

TENDON IDENTIFICATION NUMBER CU- /-/ 'Y5- CJT LENGTH /f C

SHOP WASHER ID: PC /Z/ CR -1-6 FIELD WASHER ID: PC /22. CR //____

1. GAI/QA vendor inspection cover letter number-FPC I ?JY7 DATE Z__r___ __

2. Date tendon received on-site /-/6, - 75' RHR Number 3 r. a 3__5__

3. Date Installed in conduit /-2/- 70/ Installation NCR's

Wires removed _ _ Wires replaced _ Total Ineffective wires C

4. Date buttonheaded 7-/4 - 7AI Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires )

5. Date stressed 2 - Zo - 7 5 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

E' Elongation (1500 psi to 80% ult.)-Pred./Act. i/ti S// 3,•f/P $S- ____1__

Lift-Off Pressure - Predicted/Actual h701 7°'0 •j/_ /&9PO N/A

Shim Thickness/80% Ultimate Pressure 7y 7/ /7 0/o 6/r/7 7kO N/A

Unseated/Broken Wires 6_ Total effective wires after stressing /63

6. Date Bulk-filled 7-3/- 7Y Bulk.-Filling NCR's

Time since installation • ,f•',+ir Inlet Pressure /2 Outlet Temp. ___0 _

Date end caps refilled: Shop Field

7. Data compiled by Organization (

Dat e A/L/P_

8. Additional Comments:

Calculation S07-0033
Revision 0
AuachnmentI I

Page 108 of 142
__907 716



I 5 , * -

SHEET /1•0

4.., Flotida CRYSTAL RIVER UNIT NO. 3

Power REACTOR BUILDING PITESTRESSlNG SYSTEM',o,, 'oRP.... O, TENDON HISTORY

TENDON IDENTIFICATION NUýMER CUT 2 / f'(o axr LENGTH /ST - £

SHOP WASHER ID: PC /Z CR Z Z9 FIELD WASHER ID: PC /Z.2- CR //7

1. GAI/QA vendor inspection cover letter number-FPC I _ DATE 2

2. Date tendon received on-site /-/6 -7 -Y RMR Number 3-6036

"- ": 3. Date installed in conduit I- Z2- 29 Installation NCR's

Wires removed _ Wires replaced 0 Total Ineffective wires C

4. Date buttonheaded 7-/0 - Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

5. Date stressed 2- 2 6 - 7 % Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

(~' ~ Elongation (1500 psi to 80% ult.)-Pred./Act. '~/~b j 4 y ~ /4,~
Lift-Off Pressure- Predicted/Actual 67? /'% 672e [jfO N/A

Shim Thickness/80% Ultimate Pressure • / 'S0 ___________N/A

"-Q Unseated/Broken Wires __ Total effective wires after stressing /_ _

6. Date Bulk-filled 7--1/" 7AI Bulk-Filling NCR's

Time since installation Inlet Pressure /4' Outlet Temp. _ ___

Date end caps refilled: Shop Field

7. Data compiled by -- < - Organization _ ..

Date 79l/?
8. Additional Comrents:

rcalcutauoI' ZO" -~V

RevisiOn 0
page i09 of I42
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SHEET .

SHEET /-// C

Florida
0 PPower

CRYSIAL RIVER UNIT NO. 3
REACTOR BUILDING PPESTRESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER '9l2 A/' 7 2 CUT LENGTH ,'f " S 4.-
SHOP WASHER ID: PC /2 / CR -r/ FIELD WASHER ID: PC /Z2- CR //R/4

I. GAI/QA vendor inspection cover letter number-FPC & _ ?S- DATE _/___

2. Date tendon received on-site /-/6 - 79I RMR Number -_7,_3_

3. Date installed in conduit /- Z1- 74 Installation NCR's

Wires removed _ Wires replaced 0 Total Ineffective wires C>

4. Date buttonheaded 7/I 7Y Buttonheading NCR's

Bad wires 3 Accept. Reheads _ Total Ineffective wires

5. Date stressed 7.- Z J° 7) Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

f'NP'"" Elongation (1500 psi to 80% ult.)-Pred./Act. 3414 kiJs 4 '~/
Lift-Off Pressure - Predicted/Actual W/f /6 I2aO 20 1 POO N/A

Shim Thickness/80% Ultimate Pressure / /7600 0 / N/A

Unseated/Broken Wires __ Total effective wires after stressing 1/6'4

6. Date Bulk-filled - F - 71A Bulk-Filling NCR's

Time since installation 7 *yo',,--4f Inlet Pressure 2f Outlet Temp. /3 2

Date end caps refilled: Shop Field

7. Data compiled by ,"Organization .._.._,__.., _____-,___.,.

Date 7

I
~1

. . - .... =_

8. Additional Comrents:

A__ •r

(
Calculaton S07-ou53
ReVison 0 0

page j11 of 142



Florida CRYSTAL PIVER ,'NIT ,NO. 3
Power REATOR BUI.-1)!G(7, r'i ? FSSlNtl SYSTEM-4p 90 C n , .a ,I0 TENIDON "iSIORY

TENDON IDENTIFICATION NUMBER 16 i16 CUT LENGTH /5 t .

SHOP WASHER ID: PC /ZO CR _7 V/ FIELD WASHER ID: PC 121 CR 107g-

I . GAI/QA vendor inspection cover letter number-FPC 1 9_9.6 DATE 30_1__3

2. Date tendon received on-site .A- IO-13 RMR Number 7.3

3. Date installed in conduit ± - I- 14- Installation NCR's

Wires removed 0 Wires replaced _ Total Ineffective wires 0

4. Date buttonheaded 1G- i-i-1 4" Buttonheading NCR's

Bad wires 0 Accept. Reheads __ Total Ineffective wires

5. Date stressed --- 1,' Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

I?' Elongation (1500 psi to 80% ult.)-Pred./Act.. f•f'l I/y / +/' 1I9• /0

Lift-Off Pressure - Predicted/Actual 6760 167S0 4730 /44so N/A

Shim Thickness/80% Ultimate Pressure 6 /77:"O r . 760 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /

6. Date Bulk-filled \\- Or--I 4 Bulk-Filling NCR's

Time since installation ,%Inlet Pressure Q Outlet Temp.

Date end caps refilled: Shop _ -L- _7 Field L4.- j•--j.j

7. Data compiled by . # • Organization __

Date -Y-,17~Y; 7____

8. Additional Conments:

.......... C07 0033

Revision 0
Attachment 1
Page 111 of 142
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I00Florida CRYSTAL RIVER UJNIT NO. 3
Power REACTOR BUILDING P11 P TP7SSING SYSTEM

C~fl~A~l~wTENDON HISTORY

TENDON IDENTIFICATION NUMBER q 7 CUT LENGTH /S- /0

SHOP WASHIER ID: PC /Z/ CR 376 FIELD WASHER ID: PC ./7- LR 7C 7

1. GAI/QA vendor inspection cover letter number-FPC I _ _ _ _ _DATE 9101__73

2. Date tendon received on-site --10 - 75 RMR Number r

3. Date installed in conduit - - 14--4- Installation NCR's

Wires removed _ Wires replaced 0 Total Ineffective wires C

4. Date buttonheaded JC) - ,l-lL 4 • But'tonheading NCR's

Bad wires 0 Accept. Reheads _ _ _ Total Ineffective wires C>

5. Date stressed - 31 75 Stressing NCR's

Date restressed Restressing NCR's.

SHOP END FIELD END TOTAL

f;: Elongation (1500 psi to 80% ult.)-Pred./Act. A/i- Irl s'< -, 7y______

Lift-Off Pressure - Predicted/Actual 67,66P/G O 67/0 /6700 N/A

Shim Thickness/80% Ultimate Pressure 7 ' /77M0 6Ie /7660 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /93

6. Date Bulk-filled I I -I,- -7 Bulk-Filling NCR's

Time since installation , Inlet Pressurei _4r)ý_ Outlet Temp. j140

Date end caps refilled: Shop l- k jj*-j15 Field L• f- i --

7. Data compiled by . i A Organization ____ ____

Date __ _ __ _ __ _ __ _ __ _ __ _

8. Additional Comments:

Calculation S07-0033
Revision 0
Attehmanzt 1
Page 112 of 142
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Florida CRYSTAL RIVER UNJIT NO. 3
Power REALTOR BUILDINC, P,,srr•ssl•NG SYSTEM
-°"' TENDON HlisTORY

TENDON IDENTIFICATION NUMBER 1~4a~ CUT LENGTH

SHOP WASHER ID: PC /Z./ CR 3-3 FIELD WASHER ID: PC / CR ?4Z.

1. GAI/QA vendor inspection cover letter number-FPC I _ _ _ _ DATE P/__,____

2. Date tendon received on-site C1 - --7 3 RMR Number Sc i 3

3. Date installed in conduit L I - -I-L4- Installation NCR's

Wires removed 0 Wires replaced 4C30 Total Ineffective wires O

4. Date buttonheaded )O -,:l- -71 Buttonheading NCR's

Bad wires 0 Accept. Reheads > Total Ineffective wires 0

5. Date stressed . ""-7- Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

0*ý Elongatioti (1500 psi to 80% ult.)-Pred./Act. frf~ _____

( Lift-Off Pressure - Predicted/Actual 674,0 /I ,7S-0 t,7301,?o"0 N/A

Shim Thickness/80% Ultimate Pressure 7r/4 / 7750 •r, A 7 0 N/A

Unseated/Broken Wires / Total effective wires after stressing /16

6. Date Bulk-filled i - "f Bulk-Filling NCR's

Time since installation , Inlet Pressure•5.,5 Outlet Temp.

Date end caps refilled: Shop ij _-7• Field y - ,j-'Ij_'

7. Data compiled by Z. Organization _51__ ----- _-

Date ______________________

8. Additional Coimnents:

C,
Calculation S07-0033
Revision 0

Page 113 of 142
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Florida CRYSTAL RIVER UN4IT NO. 3

I Power REACIOR BUILDP'IN(G Pri STEESSING SYSTEM
0 *0. TENDON Ill :; rRY

TtNDON IDENTIFICATION NUMBER_ _ _ _ _ _ _ __ CUT LENGTH __ "__-__-il ___

SHOP WASHER ID: PC /260 CR 7r FIELD WASHER ID: PC /22. CR 113 V

1. GAI/QAvendor inspection cover letter number-FPCI c 929%i DATE 10/31/73
2. Date tendon received on-site )'7 "7.3 RIIR Number 3

3. Date installed in conduit i-- - - -" Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded C- I - 7B Buttonheading NCR's

Bad wires /3 Accept. Reheads /2 Total Ineffective wires /

5. Date stressed _ 5 -. -5 Stressing NCR's

Date restressed Restressing NCR's

SHOP LND FIELD END TOTAL

~'Elongation (1500 psi to 80% ult.)-Pred./Act. 5 -<" 4 ey 441 04/.a

Lift-Off Pressure - Predicted/Actual 6 1 6160 0 1 VZ(O N/A

Shim Thickness/80% Ultimate Pressure 7 /i / 7700 6 // 74/0 N/A

Unseated/Broken Wires Z. Total effective wires after stressing /pe

6. Date Bulk-filled 4jj j" Bulk-Filling NCR's

Time since installation L- vyw)*J1 Inlet Pressure Outlet Temp. j30

Date end caps refilled: Shop LI-- i//- 7, Field L_ /'-. -'.

7. Data compiled by 2? Organization________________

Date YIYI7 7

8. Additional Comments:

Calculation S07-0033

Revision 0
AtLt ,,,,iI ,,; I
Page 114 of 142
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Florida CRYSIAL RIVER "NIT NO. 3

Power REACTOR BUILDING F,. TIF.SS•NG SYSTEM
Co*ppopsko.. TENDON HISTORY

TtNDON IDENTIFICATION NUMBER Z/6/1 / CUT LENGTH /f - 4/

SHOP WASHIER ID: PC /ZO CR /17 FIELD WASHER ID: PC /22_ CR //'//

I. GAI/QA vendor inspection cover letter number-FPC # __/____--_DATE

2. Date tendon received on-site / /' - -7 3 %RR Number .3 3 • I C
3. Date installed in conduit 14 - 3- 73 71 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires C

4. Date buttonheaded "7 - /CI - -7 q- Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires /

5. Date stressed -'- 7 "b Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

SElongation (1500 psi to 80% ult.)-Pred./Act. x/1r '-4 ,r4 /'o #//o'/?

Lift-Off Pressure - Predicted/Actual 47ZO /1600 673o 14,SO N/A

Shim Thickness/80% Ultimate Pressure I>r /7700 54/4& /(YO N/A

Unseated/Broken Wires 0 Total effective wires after stressing /1 2-.

6. Date Bulk-filled II -1 Y. 'f . Bulk-Filling NCR's

Time since installation ý1 'J.4 Inlet Pressure5 Outlet Temp. 0

Date end caps refilled: Shop .,i -p.-7'5 Field LJ.zK--5

7. Data compiled by _Z?. m .- Organization ___

Date

8. Additional Comments:

Calculation S07-0033
Revision 0

Page 115 of 142
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SHEET 2F 2v z 6-

1 r SUCfJLAO'C F_
Florida

t : Power
CO.RDA1,ION

CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER 1 CU a/T LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wir

'4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

es

TOTALSHOP END FIELD END

Elongation (1500 psi to 80% ult.)-Pred./Act. / /
Lift-of f P re - Predicted/Actual (S) I'/25, /0M S?.S IW('/-.4, / 54 N/A

LDCVe-OFF Fet" -eShim Thickness/80% Ultimate Pressure 7 N/A

9A0 EAO L'V.
Unseated/Broken Wires S O '- •" ?%I. Total effective wires after stressing /_ _ _-

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by - W i i~ Organization F614C.
Dat Se- 76

S. Additional Comm~ents: !15Cgc71p mur SL4epvieL~/ 0/40-29)

W O6 •fJP_ -A 11OW t .F -,YS7--- CoRR oS'D N/

Lo) ck-oiPP FRgCE (S14pe- 5jhAr_ AS LCLFf-OF~ pro~is-zv
3) tJO o cN bZýyi-J f~ f- C2K-RnJ6. Al AtCYIRAye4ýS

Calculation S07-0033

Revision 0
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CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEN

TENDON SURVEILLANCE RECORD TENDON NO. "46HZ1

lnapection
Period and

LIFT OFF CONDITION RETENSIONING

Avg. Shim Elong- Total Avg. Shim Elong- Total Reactor Bldg.

Force Force Thickness arian Effective Force Force Thickness ation Effective Temperature OF

Date Location (kips) (kips) (in) (in) wires (kips) (kips) (in) (in) Wires Int. Ext. Comments
1 2 3 4 5 6 7 8 9 10 iI 12 13 14 15

Original S-6 1624 5 5/8 5 1/8 N/A N/A N/A
stressing

2-7-75 F-4 1682 1653 5 9/16 5 1/4 162 N/A /A N/A

lat s-6 1458 5 3/4 N/A 1458 5 3/4 N/A

1-10-78 F-4 1546 1502 5 9/16 N/A 163 1514 1536 5 9/16 N/A J 106 41

5 7W

02/7q
S-( 4 /Y3 5_ ?/8 114

E-Y ýL27 AY/2:5 5~

/A• M/A
N14 014 -'so 6-.oeosc 09A)ACO O.X

A L2~i1/

C)

rLj
0a



• "- ' Florida CRYSTAL RIVER UNIT NO. 3

_ ,Powe~r REAC!T0R BUILDI'Ir PPV.STPFSSTNC YSE

A04BO.... oW TENDON HISTORY

tENDON IDENTIFICATION NUMBER CUT LENGTH _ _.__

SHOP WASHER ID: PC /Z.-0 CR 'A/ FIELD WASHER ID: PC /2- 7 CR /p/e0

1. GAI/QA vendor inspection cover letter number-FPC I fZ'/5- DATE 1/011//73

2. Date tendon received on-site 9 -1- -" RMR Number _

3. Date installed in conduit 1. " - 3 - 7 4- Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded -1 - Jq-' ... Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires /

5. Date stressed - •' 1§ Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Prel./Act. - /sy i 15/3 S , /%' /,Oy /Aoy4'

Lift-Off Pressure - Predicted/Actual 67Z0 167510 67-70 7000 N/A

Shim Thickness/80% Ultimate Pressure ;?&o /7700 / / N/A

Unseated/Broken Wires 0 Total effective wires after stressing _

6. Date Bulk-filled 'i t- Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp. 3C)

Date end caps refilled: Shop kl -j.75 Field 1_- -i.75

7. Data compiled by ... ý 4_____ Organization_______________

Date

8. Additional Conmments:

Ud1LUdtIUi, 30?-6633

Revision 0
Attachment 1
Page 118 of 142
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Florida CRYSTAL RIVER '.',IT NO. 3

Power REACTOR BUILD:I.NG P,.STRFASING SYSTEM
C.0'r ,o TENDON 1ILSTORY

Azi-DON IDENTIFICATION NUMBER _ _ _ _ _ _ _ _ CUT LENGTH /_ ___" ___

SHOP WASHER ID: PC )J - CR Y5-7 FIELD WASHER ID: PC G1 CR 11 7( -

1. GAI/QA vendor inspection cover letter number-FPC 1 737Z DATE 1//ZO/73

2. Date tendon received on-site Jo" -Q4'"7-3 RMR Number 3 3 9 it.

3. Date installed in conduit j -87- --3 Installation NCR's

Wires removed _ Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded (0- J)-Q?- + Buttonheading NCR's

Bad wires _ Accept. Reheads _ Total Ineffective wires

5. Date stressed ) - - ,5Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80%. ult.)-Pried./Act. f/k/"/t Sfý- rr/YV' /Jx X/D4

Lift-Off Pressure - Predicted/Actual I/0 /•&SYO •76O 1 - N/A

Shim Thickness/80% Ultimate Pressure 7/& 7/711O 6 7700 N/A

Unseated/Broken Wires 0 Total effective wires after stressing J3

6. Date Bulk-filled __- ___- ____ Bulk-Filling NCR's

Time since installation 5rna±bz Inlet Pressure _3 O/A .* Outlet Temp. )35 __

Date end caps refilled: Shop )_- T7' Field 4- - J5-75

7. Data compiled by _ .. Organization ___ _

Date t __7

8. Additional Comments:

Calculation S07-0033
Revision 0
Attacnment i
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Florida CRYSTAL RIVER HNIT NO. 3
Power REACTOR BUILDI" 'C Pil;srPF.ss1NG SYSTEM

. V, 0 ... A, I f0TENDON HILSTORY

.,4DON IDENTIFICATION NUMBER 5.. ,4/ CUT LENGTH /I. -

SHOP WASHER ID: PC 1QL CR F/5q FIELD WASHER ID: PC. IQ CR

1. GAI/QA vendor inspection cover letter number-FPC I F.37Z DATE //20/Z 3

2. Date tendon received on-site 10 - '? RMR Number -3 3 CA Is

3. Date installed in conduit ) - 7 7- 7_3 Installation NCR's

Wires removed a Wires replaced _ Total Ineffective wires 0

4. Date buttonheaded IQ - I-) Buttonheading NCR's

Bad wires 45 _ Accept. Reheads __ Total Ineffective wires 0

5. Date stressed 3 ) 3" 75 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred. /Act. X'/r / s- /j- / Yy /,o ;y/ /A ý

Lift-Off Pressure - Predicted/Actual 6800 / 68,00 7 r5e / ,$0 N/A

Shim Thickness/80% Ultimate Pressure 7_ 17770-- 7/&, /7700 N/A

Unseated/Broken Wires 0 Total effective wires after stressing __-

6. Date Bulk-filled -7-15 7 Bulk-Filling NCR's

Time since installationSrn Inlet Pressure3 Outlet Temp. 0

Date end caps refilled: Shop -7-jZ..-25 Field 4 -)J5'- 75

7. Data compiled by ~?~Organization JI
Date

8. Additional Comments:

Calculaton S07-0033
Revision 0
AttacnmenL I
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Florida CRYSTAL PIVER UINIT NO. 3

a tPower REACTOR Bt1LI)1': PuVsrPE5.SI!4G SYSTEM
0*0o0,, TENDON HtSTORY

TENDON IDENTIFICATION NUMBER CUT-/Jj'S CUi LENGTH /f5 -S ,

SHOP WASHER ID: PC JoQ CR FIELD WASHER ID: PCj/ CR

1. GAI/QA vendor inspection cover letter number-FPC f,3 2 2.- DATE _/__/__

2. Date tendon received on-site 3C'-•1- "1•3 TMR Number __ _ _ _ _ _

3. Date installed in conduit e? -23" 5 Installation NCR's

Wires removed _ Wires replaced _ Total Ineffective wires 0

4. Date buttonheaded jJ 1- - Buttonheading NCR's

Bad wires _ Accept. Reheads 0 Total Ineffective wires __

5. Date stressed t - 7 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

~ Elongation (1500 psi to 80% ult.)-Pred./Act. _ __/ r4-,97/r /079//D

Lift-Off Pressure - Predicted/Actual 6F'/0 /br-O 67650 /6oo N/A

Shim Thickness/80% Ultimate Pressure 0 /77MO ( /770O N/A

Unseated/Broken Wires 0 Total effective wires after stressing y3

6. Date Bulk-filled -1 5- -74 Bulk-Filling NCR's

Time since installation c Inlet Pressure ow Outlet Temp. 35

Date end caps refilled: Shop 7j-75 Field + -/5- 75

7. Data compiled by Z. Organization __c_

Date ;e_eZ__ _

8. Additional Couments:

(I~N

Calculation s57-UU33
Revision 0
A.ta-hMenf i
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I Florida CRYSTAL RIVER 11,11 N•0. 3
Power REACTOR BUILP!ý PW."I FSS]N, SYSTEM

TENDON HIISTORY

TENDON IDENTIFICATION NUMBER .- '9/-L29 CUT LENGTH /_____ __

SHOP WASIIER ID: PC /1 / CR 3 Y3 FIELD WASHER ID: PC /2 CR ///3

1. GAI/QA vendor inspection cover letter number-FPC 0 8 ?ZO DATE 711JI75

2. Date tendon received on-site ýi -20 -73 RMR Number 3/Z 5S

3. Date installed in conduit I - pq-73 Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded 5 O'-7'- f Buttonheading NCR's

Bad wires / Accept. Reheads 0 Total Ineffective wires /

5. Date stressed 4"I/" 75 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

~f~%Elongation (1500 psi to 80% ult.)-Pred./Act. #V4 /S•,/z rTr /j• . /4

Lift-Off Pressure - Predicted/Actual 'V4 /16750 ,700 ,;7f0 N/A

Shim Thickness/80% Ultimate Pressure 67t// /"1  /'/ 7&'O N/A

Unseated/Broken Wires __ Total effective wires after stressing /6 2-

6. Date Bulk-filled (o 5 Bulk-Filling NCR's

Time since Installation Inlet Pressure Outlet Temp. 1J5 0

Date end caps refilled: Shop .- /.--2 Field ___

7. Data compiled by -. / Organizat.on _ - _

Date 7____________

8. Additional Comments:

CaNIuEUII au,SOT-G3

Revision 0
Attachment 1
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Florida CRYSTAL RIVER iN IT NO. 3

*,|. f Power REACTOR BUILI,,;(; Pm 5,.I SS,.G SYSRTEM
t'~f~OflVONTENDON HISTORY

'IL

SHOP WASHIER ID: PC /120 CR 96( FIELD WASHIER ID: PC/ CR R _ _

1. GAI/QA vendor inspection cover letter number-FPC I fP20 DATE P11/7.3

2. Date tendon received on-site 'Z-00`73 RHR Number 3i 52

3. Date installed in conduit 23" 14''73 Installation NCR's

Wires removed 0 Wires replaced • Total Ineffective wires C

4. Date huttonheaded . )-_-7_ _ / Buttenheading NCR's

Bad wires C.7 Accept. Reheads 0 Total Ineffective wires 0

5. Date stressed c'• '-7• Stressing NCR's

Date restressed Restressing NCR's

SHOP LND FIELD END TOTAL

(". Elongation (1500 psi to 80% ult.)-PreJ.iAct. S'/ri•¾(' fI$-, 4 rVi / ,/0 ,/O§./4

Lift-Off Pressure - Predicted/Actual • / 0 •0 !%d0  N/A

Shim Thickness/80% Ultimate Pressure 7/(,7i7?0 6, ,7700 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /163

6. Date Bulk-filled a-/3 -7/1 Bulk-Filling NCR's

Time since installation'l V Z Inlet Pressure j Outlet Temp.

Date end caps refilled: Shop ,3 3 75 Field /-/5-7_

7. Data compiled by ..- Z, -L Organization __ _

Date -Y/_/_ /7_ 7

8. Additional Comments:

Cpua~iuui'u, SO7-Go33
Revision 0
Attachmenft 1
Page 123 of 142
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Florida CRYSTAL PIVER 1,1iT NO. 3
41 Power REACTOR BULM~I(-. Pi"~STFF.SSING SSE

I`,, TENDON 1IS'fORY

&ENDQN IDENTIFICATION NUMBER 6~/~/CUT LENGTh ff

SHOP WASHER ID: PC /ZO CR /6-Y FIELD WASHER ID: PC /a/ CR _____

1. GAI/QA vendor inspection cover letter number-FPC 1 8920 DATE ?1///73

2. Date tendon received on-site =-2 C.- .73 RMR Number 31858

3. Date installed in conduit )J - 15- 73 Installation NCR's

Wires removed o Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded ?- --7' . Buttonheading NCR's

Bad wires 0 Accept. Reheads 40 Total Ineffective wires 0

5. Date stressed .5- ]- "75 Stressing NCR's

Date restressed RestressingNCR's

SHOP LND FIELD END TOTAL

(?"N Elongation (1500 psi to 80% ult.)-Prel./Act. , ?-,5A- rr /s-Yr /o • /f4.

Lift-Off Pressure - Predicted/Actual 6750 /7000 A4'0 /.9X N/A

Shim Thickness/80% Ultimate Pressure (OXY /770 6 _ 17700 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /63

6. Date Bulk-filled (o/_ Bulk-Filling NCR's

Time since installation 8 Inlet Pressure _Outlet Temp.

Date end caps refilled: Shop _q" J _95 Field -/_ -7

7. Data compiled by . Organization __

Date _ _ _ _ __77

8. Additional Cornments:

Calculation S07-0033
Revision 0
Att-chmont 1
Page 124 of 142
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SHEET OF

Florida CRYSTAL RIVER U:IT NO. 3
Power REACTOR BUILDING P,,E ' FRESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER p.,,) /s' CUT LENGTH / . - z /L

SHOP WASHER ID: PC 12 / CR - FIELD WASHER ID: PCJ) Q - CR _<3Cf ..

1. GAI/QA vendor inspection cover letter number-FPC J /0202- DATE _______'

2. Date tendon received on-site _,____,,_-' ____RMR Number s3 , 0;Z0

3. Date installed in conduit -/0- ?4 Installation NCR's /368

Wires removed 2- Wires replaced 0 Total Ineffective wires 2.

4. Date buttonheaded /0 - ,2,74L Buttonheading NCR's

Bad wires _ _ _ Accept. Reheads '79 Total Ineffective wires _

5. Date stressed //-$-71 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% .ult.)-Pred./Act. 41'i{/ 'A LA" /Ll _ .

Lift-Off Pressure - Predicted/Actual t;710/ 0 (.'50/1 6loo N/A

Shim Thickness/80% Ultimate Pressure -( / 7.or, N/A

Unseated/Broken Wires . Total effective wires after stressing ___.

6. Date Bulk-filled 3'2Ž-72" Bulk-Filling NCR's

Time since installation /__1,_?d Inlet Pressure , Outlet Temp. J.JZQO

Date end caps refilled: Shop Field

7. Data compiled by •,2 f4i/s Organization .__ _ _,_

Date _ _______

8. Additional Comnents:

Calculation S07-0033
Revision 0
Attachment I
Page i26 of 142



SHEET 2.6,6# OF..

Florida
Power
,048 A,- I,.Af,.

CRYSTAL RIVER lIIT NO. 3
REACTOR BUILDING PIlt."TRESSING SYSTEM

TENDON IIISTORY

TENDON IDENTIFICATION NUMBER Z, 2 /128 CT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC _ Dd

2. DaLe tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wi

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

kTE

wires

res

SHOP END FIELD END

e"N@
Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total eff

6. Date Bulk-filled Bulk-Fill

Time since installation Inlet Pre

Date end caps refilled: Shop

7. Data compiled by 3 _

/

I,

TOTAL/

N/A

N/A

TOTAL

/ 1

N/A
/

ective wires

ing NCR's

ssure

Field

Organization

Date

I

after stressing

Outlet Temp.

__ _5_41e e4,ý

I -

-
,•

P-/e', /7 V 6,112

/e ox pe , eZ- ~ , -

Calculation S07-0033
Revision 0
AttaLdI.i, ,,t 1
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Florida CRYSTAL RIVER [,:IT NO. 3
Power REACTOR BUILDI•)G PI RESSING SYSTEM

S...... TLNI)ON Hi STORY

TENDON IDENTIFICATION NUMBER S IZ ,A9 CUT LENGTH /99'_ d4

SHOP WASHER ID: PC Q ]J I CR 1 & FIELD WASHER ID: PCGJ• CR

1. GAI/QA vendor inspection cover letter number-FPC 0 ,_ __o_ DATE ._3/1/1_y

2. Date tendon received on-site _ -___- ___RMR Number 3'O 2 # "/'/

3. Date installed in conduit _ -_-_____ Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires O

4. Date buttonheaded _ -_ - __ Buttonheading NCR's

Bad wires , Accept. Reheads 7 Total Ineffective wires /

5. Date stressed __ _ _ _ _ _ _ _Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred. /Act. '-3ý/'1 N 'I "/1 14

Lift-Off Pressure - Predicted/Actual -1b /7o/ bO5 6 N/A

Shim Thickness/80% Ultimate Pressure /2i- 7(40 ' I 77oo N/A

Unseated/Broken Wires ,Total effective wires after stressing J( l

6. Date Bulk-filled - S- 75'__ Bulk-Filling NCR's

Time since installation ____ Inlet Pressure 0_0 Outlet Temp. // ..°

Date end caps refilled: Shop Field

7. Data compiled by _______________Organi za t io n _____________

Date __ _ _ _ _

8. Additional Comments: aR

CdaiUuit10u. 307-0033
Revision 0
Attachment 1
Page 127 of 142
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SHEET Z•4 OF

F " orida• Power CRYSTAL RIVER [IT NO. 3
REACTOR BUILDING P1il I'RESSING SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER e2 /2 CUT LENGTH

SHOP WASHIER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC _ Di

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wi

5. Date stressed Stressing NCR's

Date restressed Restressin2 NCR's

CR

ATE

wires

res

SHOP END FIELD END

M0 Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total

6. Date Bulk-filled Bulk-F

Time since installation Inlet

Date end caps refilled: Shop

7. Data compiled by

/

/

TOTAL

/

N/A

N/A/

effective wires

illing NCR's

Pressure

Field

Organization

Date

after stressing

Outlet Temp.

8. Additional Comnents: • •- "

-5-z :ýa ~~f "/~~ ~~ ', 2/

S- /e/r/7 ZeJO 's'. / *P /,s' e Z 2•/

Calculation S07-0033
Revision 0

-i Attachment 1
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SliuT J OFZ j

Florida CRYSTAL RIVER U'.IT NO. 3
,.,.: Power REACTOR BU1LD•,G Pw rRESSING SYSTEM

'TNIDON III STORY

TENDON IDENTIFICATION NUMBER _ _ _ _ _ CUT LENGTH /92 -/ 7A

SHOP WASHER ID: PC JcQ/ CR Q FIELD WASHIER ID: PC_ ____ CR 0

1. GAI/QA vendor inspection cover letter number-FPC J /,ZO2- DATE _V____/ __

2. Date tendon received on-site ,_- -_-__ RMR Number 3EOZO

3. Date Installed in conduit _ '-1_-___ -4_ Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires Q

4. Date buttonheaded 9" 2-7('l Buttonheading NCR's

Bad wires 8 Accept. Reheads B Total Ineffective wires (

5. Date stressed /0- !/- 74 Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

( Elongation (1500 psi to 80% ult.)-Pred./Act. 5 k % 5/ c4- ;/ /OaI

Lift-Off Pressure - Predicted/Actual Z 10 /Ij 5-0 o)0/ ( 0 N/A

Shim Thickness/80% Ultimate Pressure 517) /'7 710 N/A

Unseated/Broken Wires _ _Total effective wires after stressing H0,21j

6. Date Bulk-filled _ ___-___ Bulk-Filling NCR's

Time since installation /O) Inlet Pressure Outlet Temp. )1/ 0

Date end caps refilled: Shop Field

7. Data compiled by--L.r9 Organization __ __

Date -_ /__

8. Additional Coniments:

Revision 0
Attachment 1
Page T 1 i42



r , .. a CRYSTA.L R-,'ELR U!IIfr NO. 3

I. ; " REACTO.3 L•' "D'", ? ::SSt';3 SYSTEM%%/•j•, TF:;•;; 111ST( ,

E.,ON IDEN.;FICATIO:l ..;U:JER_ CUT LENGTH //Z " /

tiOP WASHER ID: PC.j. CR /j..FIELD WASHER ID: PC ;L CRP A/0 ff

, GAI/QA vendor inspection cover letter n-ber-.--PC i /OZV4.5 DATE +/10o/7,Y

!. Date tendon received on-site 3 -,19-74V MR Number _ _ _ _ _

1. Date installed in ccnduilt -530-74 Installation NCR's

Wires r,:;.oved 0 Wires rc-lazed Total Ineffective wires 0

Date buttenheaded 1 -l-7' Buttonhea4in; NCR's

Bad wires 0 Accept. :c 0 Total Ineffective wires 0

. Date stresse:.; /0-30-74 Stressing .',CR's /1,/. /(,•73

Date restressae Restressing NCR's

SHOP EN;D FIELD E'ND TOTAL

00ýneation (1500 -;si to 80'% ult.)-?:ed.!!ct. .4 49 /0 4

Lift-Off Pressure - Predicted/Actual 4 ~ ~~ ~O ~ ; N/A

Shim Thickness/80% Ultiatae Pressure S-"77gO / " /7S'/O N/A

Unseated/Broken tVires .Total effective wires after stressing /

Date Bulk-filled .32 '7• Bulk-Filling NCR's

Time since installation __ Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

. Data compiled by . Organization _____________._-_

Date s1/z 9/7,7

~.Additional Co:-enrs: UA4A... LI-tLL .A A-X.t 4..,41Ls.ý

Calculation S07-0033
RUvISIuI 0
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SHEET J2r OF

SFlorida

Power
CRYSTAL RIVER '141T NO. 3

REACTOR BUILDING PR. STRESSINC SYSTEM
TENDON HISTORY

TENDON IDENTIFICATION NUMBER .... 1 Z CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC

1. GAI/QA vendor inspection cover letter number-FPC I D_

2. Date tendon received on-site _ RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wi

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

CR

ATE

wires

res

SHOP END FIELD END TOTAL

#-
Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total efl

6. Date Bulk-filled Bulk-Fill

Time since installation Inlet Prc

Date end caps refilled: Shop

7. Data compiled by 2 a ^

/

I ______

/

N/A

N/A//

[ective wires after stressing

.ing NCR's

essure Outlet Tern

Field

Organization

Date

P.

L

8. Additional Comments: •orn .•

•'e ,- -,,s• ,- s¢• 6/•/,s-•)
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a* * r. 1
,% .I a CRYSTAL RIVER U0I1 .;0. 3• , : ' ,-.'. .. .. .. .

. , ,.. . .. , " REACT;r .. :L : . r 7:.r .SSI::C SYSTEM
TENDON IIIST rY

'ENDON IDE:NTIFICATIc:I NUMER______________ CUT LENGTH /5Y-

MHOP WASHER II:. PC / CR L FIELD WAShER ID: PC CR /_/ _

'. GAI/QA vendor inspecticn cc.er lctter nuzber-.?PC J /OZ_*'-I" DATE A//o/ .

!o Date tendon received cn-site __ -,___ -7 IYR Nuzber IL• 44

1. Date installed in ccnduit •-L-74 Installation NCR's _ _ _ _

Wires rc-oDed 0 Wires replaced 0 Total Ineffective wires Q

Date buttcnheaded /0"17"7g Buttonheadin; NCR's

Bad wires / Accept. 7ch d _ad __ Total Ineffective wires /

. Date stressed -, -741 Stressin; "CR's

Date restressed Restressing NCR's

SHOP EN-D FIELD END TOTAL

t4.*onsation (1560 ;,si to SO, ult.)-Pre'i./Act. 7 -Y S 4,4 R

Lift-Off ?ressure - Predicted/Actual 7 ý7I ,!..

Shim Thickness/80% Ultirate Pressure 7 &• "7".D N/A

Unseated/Broken Wires __ Total effective wires after stressing 142- Q

. Date Bulk-filled _ - 7;?Io Bulk-Filling NICR's _

Time since installation Z Inlet Pressure ._7 _ Outlet Temp. /"I___o

Date end caps refilled: Shop Field

1. Data compiled by --- < Organization __ - _ __-_

Date

1. Additional CoeTents:

Calculation 

S07-0033
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CRYSTAL RIVgR UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON SURVEILLANCE RECORD TENDON NO. D212

Inspection
Period and

LIFT OFF CONDITION RETENSIONIN

Avg. Shim leong- Total Avg. Shim Elong- Total Reactor Bldg.

Force Force Thickness ation Effective Force Force Thickneas ation Effective Temperature OF

Date Location (kips) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wires Int. Ext. Commente
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Original S 1588 6 3/8" 4 5/8" N/A .. /A N/A
Stresaing

12/3/74 F 1612 1600 6 3/8" 4 7/8" 162 N/A N/A N/A M/A N/A N/A N/A

3 rd S 1392 6 3/8" N/A N/A N/A N/A 1. Lift-off only

10/26/81 F 1285 1338 6 3/8" N/A 162 N/A N/A N/A N/A 162 82 83

/I z 6/8 7

5-/ )a~ Al #A 1JA

,E3 j2-4-o 1I.LZ 4ý_ZA/A /2 -~MIA/ ALM jqAl Ad 4 .7~ ,4rEob

>

0*

w D
0a _0

co -
0D

CD



SHEET 0 F

Florida CRYSTAL RIVER UNU NO. 3

Power REACTOR B3UILDING PRE Sý'ESSING SYSTEM
* CoAPORA,,oO, TENDON 111STORY

TENDON IDENTIFICATION NUMBER . cAL•3 CUT LENGTH / "°

SHOP WASHER ID: PC CR FIELD WASHER ID: PC - %/ CR

I. GAI/QA vendor inspection cover letter number-FPC 0 _ Z_ _ 5_ DATE '//o/7y

2. Date tendon received on-site c qt-g-j RMR Number ?; q (I
3. Date installed in conduit _-__)- __ Installation NCR's

Wires removed 0 Wires replaced _ Total Ineffective wires 0

4. Date buttonheaded /C) -/ -' Buttonheading NCR's

Bad wires 0 Accept. Reheads 4 Total Ineffective wires

5. Date stressed /-/8•'74L Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

.ongation (1500 psi to 80% ult.)-Pred./Act. S k5?~ 4" $'/'4'I 9_____

Lift-Off Pressure - Predicted/Actual .6 oi Y 9oO , 630 OWL 41,001'-o.sz N/A

Shim Thickness/80% Ultimate Pressure 6 i 7o 6 1Z7ON/A

Unseated/Broken Wires 0 Total effective wires after stressing /4J

6. Date Bulk-filled •_3-,G.--9 Bulk-Filling NCR's

Time since installation ______ Inlet Pressure p Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by . • Organization .5J:-,z

Date _ _ _ _ _ _ _ _

8. Additional Comnments: _ _ _ _ _ _ _ _ _ _ _ _

Calculation S07-0033
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SU•LLT .Ly, OF

SFlorida~Power
CQ O N. NTU

CRYSTAL RIVER ['!*IT NO. 3
REACTOR BUILDING PRI rRESSlNG SYSTEM

TENDON HISTORY

TENDON IDENTIFICATION NUMBER £7 2/3 CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR

1. GAI/QA vendor inspection cover letter number-FPC # DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced _ Total Ineffective wires

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act.

Lift-Off Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Pressure

Unseated/Broken Wires Total eff

6. Date Bulk-filled Bulk-Fill

Time since installation Inlet Pre

Date end caps refilled: Shop

7. Data compiled by . .

/

/

ective wires

ing NCR's

ssure

Field

Organization

Date

N/

N/A

after stressing

Outlet Temp.

8. Additional Con.-ents: 1-0om7e fe , -'

loo/

t..

-= ý 4 vvýw
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SHEET / 0 oFrJ I,

Florida CRYSTAL RIVER UNIF NO. 3
Power REACOR BU1LDI:•G PP•,S IESSING SYSTEM
C 0OtPO0RA A f TENDON 111STORY

AMOK0

TENDON IDENTIFICATION NUMBER , 7 CUT LENGTH /2. " Z 3

SHOP WASHER ID: PC / CR 95j FIELD WASHER ID: PC /2/ CR

1. GAI/QA vendor inspection cover letter number-FPC 0 /o3C,0 DATE Y/_/ __

2. Date tendon received on-site 4-'-74 RMR Number __5_ 7

3. Date installed in conduit 9-7-74 Installation NCR's

Wires removed C Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded iO-•-74 Buttonheading NCR's

Bad wires _ Accept. Reheads 0 Total Ineffective wires 0

5, Date stressed /I - 5-T Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

(7,'>longation (1500 psi to 80% ult.)-Pred./Act. A ~ '" 3" 7,3 #.*' e"7&

Lift-Off Pressure - Predicted/Actual 6/0R S x._6" 9/0 900 N/A

Shim Thickness/80% Ultimate Pressure 1729 /07a' ,, ...L.Z20Q N/A

Unseated/Broken Wires __ Total effective wires after stressing /63

6. Date Bulk-filled 3 - Po - 7 Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp. o

Date end caps refilled: Shop Field

7. Data compiled by 4.? ~Organization_______________

Date ?,1,7__________7_

8. Additional Coments:

Calculation S07-0033
Revision 0
Attachment I
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SUEET / 01 OF

Fl forida CRYSTAL RIVER UNiT NO. 3
j(Power REACTOR BIJIL)D1',G P[RES" ',ESS1NG SYSTEM

C'a U.A,,o- TEN;DON JIISIORY

TENDON IDENTIFICATION NUMBER CUT LENGTH //, ?
SHOP WASHIER ID: PC/CR FIELD WASHER ID: PC - CR

1. GAI/QA vendor inspection cover letter number-FPC I 10360 DATE 5"//_17_Y

2. Date tendon received on-site 4-8-7-1 4  RMR Number 38 4 7

3. Date installed in conduit j-'-' Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 6

4. Date buttonheaded /*7- '-q Buttonheading NCR's

Bad wires 0 Accept. Reheads 0 Total Ineffective wires 0

5. Date stressed ii - 7q Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

#t '-Iongation (1500 psi to 80% ult.)-Pred./Act. V/i " J 3" k" 7 "/ JO

Lift-Off Pressure - Predicted/Actual (cR_/O/ 4 /00 S N/A

Shim Thickness/80% Ultimate Pressure 7" /?770 Z7', 90 N/A

Unseated/Broken Wires 0 Total effective wires after stressing /,

6. Date Bulk-filled 3 (, -7 Bulk-Filling NCR's

Time since installation 7-Ifl(6)11 Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by. ~~?Organization ____________

Date , _312Y1_7Z

8. Additional Comnents:

Calculation S07-0033
Revision 0
Attachment 1
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Florida CRYSIAL RIVER UliT NO. 3

0 Power REAC1'OR BUILDING PIP.: ,RESSING SYSTEM
0:00 OPA,,o TENDON II1LIORY

TENDON IDENTIFICATION NUMBER -3 2.3e CUT LENGTH

SHOP WASHER ID: PC CR FIELD WASHER ID: PC ______CR

1. GAI/QA vendor inspection cover letter number-FPC I DATE

2. Date tendon received on-site RMR Number

3. Date installed in conduit Installation NCR's

Wires removed Wires replaced Total Ineffective wires

4. Date buttonheaded Buttonheading NCR's

Bad wires Accept. Reheads Total Ineffective wires

5. Date stressed Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

Elongation (1500 psi to 80% ult.)-Pred./Act. / /

Lift-Off Pressure - Predicted/Actual / , / N/A

Shim Thickness/80% Ultimate Pressure I N/A

Unseated/Broken Wires Total effective wires after stressing

6. Date Bulk-filled Bulk-Filling NCR's

Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop Field

7. Data compiled by 1 't i Organization _ P_

Date 7," ? ? 7?
8. Additional Coraments: PJ PgCýf / A I Ff / •z ZL•eIAA•

Calculation S07-0033
Revision 0
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.804%"" ' "f: . , r:• r

.3'..

CRYSTAL RIVER UWIl 41O. 3
REACTc 2U•L•"-` ?r:,, "SSI', SYSTEM

TEN1DO, HIST 3Y

EN-DO: ID_:,TIFICATlO:- 'U'23ER D A .39 -
;HOP WASHER ID: PC J CR FIELD WASHER

. AI/QA vendor inspecticn cover letter nuber-FPC A
.1 #'..

CUT LE'NCTH /V9 +

ID: PC I l CR lo L_ 5

/03 & DATE _6-1117+_

. Date tendon received on-site L4 -6 -•IL P..MR Number _ LbLlN*

I.Date ir~stalled in cczý,uit ___ -___-_____ Irstallation NCR's ____________

Wires removed 0 Vires replaced 0 Total Ineffective wires 0

Date buttcnheade2 l i-2-11A Buttonh-eadin; NCR's _____________

-Bad wires . Accept. Rehedads Total Ineffective wires __

Date stressed I \S- it-1L stressin.g N1CR's, /g, _

Date restressed (•r97 )(V.,.75) Restressing NCR's /7 0  /6,.

SHOP E'D FIELD END TOTAL

lmll,.nnation (1.00 nsi to S ut; ,,l.)-Pr.d./Act. 3Y"/" 7,"/7'"

Lift-Off Pressure - Predicted/Actual 4/0O/ 4- 4b O /olN/A

Shim Thickness/S. Ultizate Pressure (a If / Z770 7. M -0 N/A

Unseated/Broken ,'.ires 0 Total effective wires after stressing /

,. Date Bulk-filled _ -_-___" _ Bulk-Filling NCR's

Time since installation .7•k•Inlet Pressure. I z Outlet Temp.

Date end caps refilled: Shop Field

. Data compiled by __2:2)_4001____1AOrganization

Date 3/ /7

I.Additional Co-.encs: L1OL C44' A~~t.4 3 ~ J '

Calculation S07-0033

Revision 0
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Forida CRYSTAL RIVER UNIT NO. 3

Power REACTOR BUILDING PIZESTRESSING SYSTEM
0 C 0 COAPOAA-0ON TENDON 111STORY

TENDON IDENTIFICATION NUMBER )336 CUT LENGTH /1 5 'A'

SHOP WASHER ID: PC ]• CR ) / 3 • FIELD WASHER ID: PC J CR ._ 3S

1. GAI/QA vendor inspection cover letter number-FPC 9 i/ DATE

2. Date tendon received on-site _ -_ _-_ RMR Number 590 59

3. Date installed in conduit 4-/i/7v Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded 16___A"___ Buttonheading NCR's

Bad wires 4 Accept. Reheads _ Total Ineffective wires _ _ __

5. Date stressed _ _ _ _ _ _ _ _Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

r•longation (1500 psi to 80% ult.)-Pred./Act. LA /A-•V4 _L . .I A •'S -A 1

.ift-Off Pressure - Predicted/Actual (AL11 /107_O (50 ( bo/ J70( N/A

Shim Thickness/80% Ultimate Pressure (9, /-7 , 750 i G A 1I 0J N/A

Unseated/Broken Wires 0 Total effective wires after stressing 6j_

6. Date Bulk-filled .3-W2 " Bulk-Filling NCR's

Time since installation Inlet Pressure - Outlet Temp._ •

Date end caps refilled: Shop Field

7. Data compiled by 2 K.tj1'Organization _____________

Date ___ Z

8. Additional Comments:

Calculation S07-0033
Revision 0
Attachment 1
Pag 43 Jf 142



" \Florida CRYSTAL RIVER UNIT NO. 3
6,J Power REACTOR BUILDING IRIESTRESSING SYSTEM

co..oA,,• •TENDON I1LSTORY

TENDON IDENTIFICATION NUMBER 1),337 CUT LENGTH /24'-6/Z.

SHOP WASHER ID: PC )Q / CR /n- IJ FIELD WASHER ID: PCJ_,qj CR __.

I. GAI/QA vendor inspection cover letter number-FPC 0 A14 DATE

2. Date tendon received on-site 4-;'t7- RMR Number 390)?7

3. Date installed in conduit 5_4_-N/_ Installation NCR's

Wires removed 0 Wires replaced 0 Total Ineffective wires 0

4. Date buttonheaded /0-•-_g Buttonheading NCR's

Bad wires 0 Accept. Reheads _ _ Total Ineffective wires _

5. Date stressed ,,. _ ____-___Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

1 7JI J-
r 1ongation (1500 psi to 80% ult.)-Pred./Act. L '"j /1.4, & , A / %

Lift-Off Pressure - Predicted/Actual / 5 N/A

Shim Thickness/80% Ultimate Pressure L- /"7790 ,7i 770 N/A

Unseated/Broken Wires • Total effective wires after stressing

6. Date Bulk-filled _ _--,1__ -_ _•_ _ Bulk-Filling NCR's /08 3

Time since installation A/d m ý _ Inlet Pressure A Outlet Temp. .2 .0

Date end caps refilled: Shop Field

7. Data compiled by • Organization __ _ _ _ _

Date _ _ _ _ _ _ _ _

8. Additional Comments:

Gaei'te 60; 0033
Revision 0
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Florida CRYSTAL RIVER UNIT NO. 3

Power REACTOR BUILDING PRESTRESSING SYSTEM
C 0 AP )P Af om TENDON HISTORY

iENDON IDENTIFICATION NUMBER 3- 3 i CUT LENGTH /20 z

SHOP WASHER ID: PC J / CR J FIELD WASHER ID: PC I • I CR C 'Yi
1. GAI/QA vendor inspection cover letter number-FPC I _ _ _ _/_ DATE 66 171

2. Date tendon received on-site __ -_- _- ___ RMR Number 39 _/3Z_

3. Date installed in conduit _-_____ .. Installation NCR's /37/

Wires removed / Wires replaced 0 Total Ineffective wires /

4. Date buttonheaded /O--70 Buttonheading NCR's

Bad wires 1 Accept. Reheads 0 Total Ineffective wires

5. Date stressed a/-I2"V Stressing NCR's

Date restressed Restressing NCR's

SHOP END FIELD END TOTAL

(-"Elongation (1500 psi to 80% ult.)-Pred./Act. 3ý /i'A 3-L1 /.I

"ft-Off Pressure - Predicted/Actual 610j1/ •OO 6 N/A

Shim Thickness/80% Ultimate Pressure -7j' /7700 _(o u1750 N/A

Unseated/Broken Wires O Total effective wires after stressing I(0

6. Date Bulk-filled 3 -g.75' Bulk-Filling NCR's

Time since installation /04f4 Inlet Pressure • Outlet Temp. 65•0

Date end caps refilled: Shop Field

7. Data compiled by 1?e • 2 Organ ization _______________

Date 0 77

8. Additional Comments:

Calculation SO 1-0033
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DOCUMENT NUMBER: CR-N1002-500 REVISION: 0 PAGE: 1

DOCUMENT TITLE: PRE-SURVEILLANCE ENGINEERING PACKAGE

PROJECT TITLE: 3 0TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/15/07

1.0 PURPOSE

1.1 SURVEILLANCE PURPOSE

1.1.1 The purpose of the Tendon Surveillance Program is to demonstrate the integrity of the containment post-
tensioning system, including containment tendons, tendon end anchorage hardware; general and adjacent
concrete integrity, and evaluation of the corrosion protective (grease) system. Individual inspections of
selected tendons, as well as tendon wire and grease sample testing evaluate the overall integrity of the
post-tensioning system.

1.2 DOCUMENT PURPOSE

1.2.1 The purpose of this document is to provide the engineering data and evaluations necessary to perform
surveillance related activities. The scope of this document addresses:

1.2.1.1 The scope of work for the 8th period (3 0th Year) Tendon Surveillance

1.2.1.2 Predicted forces and normalization factors for selected scope tendons as well as the tendons adjacent
to the ones selected. The predicted forces are used to accept as-found force levels if they are within
the outlined acceptance criteria.

1.2.1.3 Tendon retensioning elongation tendon for all tendons scheduled to be detensioned for wire removal.
The retension data is used to compare the elongation data obtained while restoring the tendon's force to
the elongation that was observed while originally stressing the tendon in order to assure the force has
been properly restored.

1.2.1.4 Grease void volumes for selected surveillance tendons and their respective adjacent tendons. The
volumes allow IWL Level II Inspectors to document the percentage of the total void volume that is
removed during inspection and replaced upon completion. This documentation is required per IWL-
2526. If the absolute difference between the subject amounts exceeds 10% of the net duct volume, the
Licensee shall report the conditions as required by 1OCFR50.55a.

1.2.1.5 The design of the support frames and work platforms, which will be used to access hoop and dome
tendons in order to assure their ability to withstand working and natural loadings.

1.2.1.5.1 The platform and the Upper Support Frame have been designed for both lateral and vertical loads by
analyzing various loading conditions with RISA-3D Version 5.5. RISA-3D calculates both the force
and stress in each individual member with respect to the member size designation. The entire
system has been designed in accordance with AISC 9t Ed. ASD.

Calculation S07-0033
Revision 0
Attachment 2
Page 4 of 325



DOCUMENT NUMBER: CR-N1002-500 REVISION: 0 PAGE: 2

DOCUMENT TITLE: PRE-SURVEILLANCE ENGINEERING PACKAGE

PROJECT TITLE: 3 0 TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/15/07 E!erg

2.0 REFERENCES

2.1 REFERENCE DOCUMENTS

2.1.1 Crystal River Unit 3 Final Safety Analysis Report (FSAR), latest revision

2.1.2 American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section XI, "Rules
for Inservice Inspection of Nuclear Power Plant Components", 1992 Edition, with 1992 Addenda.

2.1.3 NRC Regulatory Guide 1.35, Revision 3. Dated July 1990, "Inservice Inspection of Ungrouted Tendons in
Prestressed Concrete Containment"

2.1.4 Code of Federal Regulation 10 CFR 50.55a

2.1.5 AISC Manual of Steel Construction - Allowable Stress Design, 9 Edition.

2.1.6 ASCE Standard SEI/ASCE 7-02 - Minimum Design Loads for Buildings and Other Structures, 2 nd Edition.

2.1.7 ASME Standard A120.1-2001 - Safety Requirements for Powered Platforms for Building Maintenance

2.1.8 PSC Engineering Document E-GEN-500 - Rail Clamp Capacity Test

2.1.9 PSC Engineering Document CR-N991-100, "Predicted Base Forces For The 30th Year Containment IWL
Inspection"

2.1.10 PSC Engineering Document CR-N1002-010, "SQ 11.1 Restressing"

2.1.11 PSC Engineering Document CR-N1002-010, "SQ 12.1 Grease Void Volumes"

2.1.12 PSC Engineering Document CR-N 1002-100, "Upper Support Frame Set Position Design"

2.1.13 PSC Engineering Document CR-N1002-101, "Upper Support Frame Moving Position Design"

2.1.14 PSC Engineering Document CR-N 1002-102, "Work Platform Design"

2.2 REFERENCE DRAWINGS

2.2.1 S - 425 - 001 IWE/IWL Inspection Concrete Layout 00 to 1800

2.2.2 S - 425 - 002 IWE/IWL Inspection Concrete Layout 1800 to 3600

2.2.3 S - 425 - 003 IWE/IWL Inspection Exterior Dome Layout

2.2.4 S - 425 - 004 IWE/IWL Inspection Vertical Tendon Layout

2.2.5 S - 425 - 005 IWE/IWL Inspection Hoop Tendon "13" Layout

2.2.6 S - 425 - 006 IWE/IWL Inspection Hoop Tendon "42" Layout

2.2.7 S - 425 - 007 IWE/IWL Inspection Hoop Tendon "53" Layout

2.2.8 S - 425 - 008 IWE/IWL Inspection Hoop Tendon "64" Layout

2.2.9 S - 425 - 009 IWE/IWL Inspection Hoop Tendon "51" Layout

2.2.10 S - 425 - 0010 IWE/IWL Inspection Hoop Tendon "62" Layout

2.2.11 S - 425 - 0011 IWE/IWL Inspection Dome Tendons Layout - Plan

2.2.12 S - 425 - 0012 IWE/IWL Inspection Dome Tendons Layout - Elevation

2.2.13 S- 425- 0020 IWE/IWL Inspection Tendon Detail

2.2.14 SC - 421 - 041 Reactor Building Ring Girder Concrete Outline - Plan and Sections
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3.0 BACKGROUND

3.1 CONTAINMENT ARRANGEMENT

3.1.1 The Crystal River Unit 3 containment building is a post-tensioned and reinforced concrete structure
comprised of a vertical cylinder with a hemispherical dome roof, and is supported on a conventional
reinforced concrete foundation slab.

3.1.2 The containment structure post-tensioning system provides sufficient external pressure load on the
containment structure to balance the internal pressure of the structure as well as the design basis accident
internal containment pressure.

3.1.3 The containment post-tensioning system consists of:

3.1.3.1 Approximately 144 vertical tendons in the cylinder wall anchored at the top surface of the ring girder and
at the bottom of the base slab;

3.1.3.2 Approximately 282 hoop tendons in the cylinder wall anchored alternately at 120 degrees to each other.
Each tendon encloses 120 degrees of arc and is anchored at two of the six vertical buttresses.

3.1.3.3 Three groups of 41 dome tendons (total 123 tendons) alternately oriented at 120 degrees to each other
and anchored at the vertical face of the ring girder;

3.1.4 Each tendon consists of nominally 163 7mm diameter high strength low relaxation wires with buttonhead
anchorages. The tendons are housed in individual spirally wrapped, corrugated, thin wall sheet metal
sheathing connected to a steel bearing plate and trumplet at each end. The sheathing is cast into the
containment structure 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.

FIGURE 1: TYPICAL SURVEILLANCE SETUP
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3.1.5 Inspection Equipment

3.1.5.1 In order to perform the work required, PSC will supply the following equipment in order to perform the
inspection activities. This list is for information only and equipment may be added or subtracted as
needed.

1400 Ton Hydraulic Rams

High Pressure Hydraulic Pumps

Jack chair extensions

163 wire stressing adapters

'PullIrods with nuits,

Inspection platforms (2)

U pper Support Frmeis (2)

5 ton electric chain hoists (2)

Spider baskets/platforms

Hydraulic hoses - 20' long

0-10000 psi Hydraulc Gauges

Heise• Digital Hydraulic Gauge 7

Misc. Electrical Transformers

Tractel Motor Assemblies

2 Ga OTC pump

Hydraulic wire puller

1"diameter guldegpins

1" diameter eye bolts

TJrolleys

1 diameter brass shut-off valves

Shop andhfield pulling caps

Anchortiead lifting ring

55 gallon empty drums

110 volt electric cab•,e

480 volts electric cable

Buttonhead puller

Smooth wire puller

Surveillance tool trailer,

Grease can plugs

7Graco grease pumpW

Grease hose 1 %" x 50'

55 gallon drum heater 7
Office Trailer

Mobilecrane

3.1.6 Access Equipment

3.1.6.1 In order to access the hoop and dome tendons, two Upper Support Frames (hereafter referred to as
USF) will be installed on the containment dome rails. Each USF will have a 5-Ton hoist running on a
monorail to facilitate the positioning of the hydraulic stressing ram. A work platform will also be hung
from each USF attached to four drive motors, which will raise and lower the platform into working
position. The entire USF assembly will utilize rollers, which will allow it to travel circumferentially around
the dome in order to access all selected tendons.

FIGURE 2: UPPER SUPPORT FRAMES INSTALLED ON CONTAINMENT DOME
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3.1.6.2 The setup and design information for the Upper Support Frames and work platforms is included in

section 8.0 of this document.

3.1.7 Stressing Equipment

3.1.7.1 In order to perform stressing activities on the selected tendons (i.e. monitoring tendon forces,
detensioning, and retensioning) PSC will provide the required 1400-ton hydraulic ram setups. Each
setup includes:

3.1.7.1.1 A calibrated hydraulic cylinder used for stressing, whose calibration is traceable to the National
Institute of Standards and Technology (NIST).

3.1.7.1.2 A jack chair used to support the cylinder against the bearing plate as well as facilitate the removal
and installation of stressing shims.

3.1.7.1.3 A pullrod/nut combination to convert the compressive force of the cylinder to a tensile force being
applied to the tendon

3.1.7.1.4 A 163-wire stressing adapter to couple the pulling rod to each selected tendon's anchorhead.

3.1.7.1.5 A two stage high pressure hydraulic pump to power the cylinder

3.1.7.1.6 A calibrated field gauge for reading the pressure applied

3.1.7.2 Extreme caution shall be taken to ensure that the stressing adapter is fully engaged with the
anchorhead in order to eliminate the potential for overstressing of the anchorhead threads.

4.0 SCOPE OF WORK

4.1 TENDON SELECTION REQUIREMENTS

4.1.1 The specific requirements for selection of the scope of work as well as specific requirements and
acceptance criteria for the performance of the inspection for the 8 h period (30th Year) Tendon Surveillance
are defined by The Crystal River Technical Specifications, the Code of Federal Regulations 10 CFR 50.55a
and ASME Section Xl, Sub-Section IWL, define the specific requirements for selection of the inspection
tendons.

4.2 TENDON SELECTION

4.2.1 Tendons were selected for the eighth surveillance period by Progress Energy Florida and distributed to
Precision Surveillance Corporation. Tendons to be examined are selected on a random basis among the
tendons that have not been examined during previous inspections, except for one tendon from each group,
which is designated as the common tendon and is examined during each surveillance.

4.2.1.1 Eleven tendons were selected for this surveillance consisting of 5 hoop tendons, 3 vertical tendons, and
3 dome tendons. In addition to the eleven surveillance tendons, one tendon from each group (vertical,
hoop, dome) was selected as an alternate. The alternate tendons will only be inspected in the event
that one of the surveillance tendons is found to be inaccessible. Table 1 below lists the tendons
selected for the current surveillance as well as the inspections that will be performed on each tendon.

4.2.2 In the event that the acceptance criteria are not met for a certain tendon, it may be necessary to inspect
either one or both tendons adjacent to the selected tendon. The criteria and need for this inspection are
outlined in the applicable governing codes (see references 2.1.2, 2.1.3, and 2.1.4) as well as the
surveillance procedure. The adjacent tendons are listed in Table 2.
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TABLE 1 : SCOPE OF WORK

12V01 D & G 0 * * * * COMMON, STEAM ZONE6@DOME

45V20 D&G 0 i ~ ORIGINAL SCOPE

61V17 D&G * . . . . .DETENSION
<34V1 7 D&G .~ALTERNATE

13H36< BT. 1&3 0 0 0 0 )

42H46 BT 2&4 0 0 0 0 0 0 STEAM ZONEBT2

468H21t >BT. 4 &6 0 0 0 0 0COMMON~

51H34 BT. 5 &1 - DETENSION, STEAM ZONE @BT

62H30 OBT,~ 6 & 2 * 0 STEAM ZONE ABT2 \2

46H07 BT. 4 & 6 ALTERNATE

D129 BT &5 * * .* * * o0 STEAM ZONE @BT3

~D21-2 >BT.1 &3 * * * 0 wCOMMON

D238 BT.4 &6 * * * * * * * * DETENSION

•D337 B. 1 &5 1 1 lq•ALTERNATE
LEGEND

SQ 6.0 - GREASE CAP REMOVAL SQ 9.0 - MONITOR TENDON FORCE
SQ 6.1 - INSPECTION FOR WATER SQ 10.2 - TENDON WIRE INSPECTION
SQ 7.0- AQUIRE GREASE SAMPLES SQ 10.3- TESTING TENDON WIRES
SQ 8.0 - ANCHORAGE INSPECTION SQ 11.0 - RETENSION TENDONS
SQ 8.3 - CONCRETE INSPECTION SQ 12.1 - GREASE REPLACEMENT

TABLE 2: ADJACENT TENDONS

TENDON_ EN>D'&G COMMENTS~~ 23 TEDO END COMMAENTS
61V24, D & G ADJACENT 51H33 BT 5 & 1 ADJACENT

45V19 D & G ADJACENT 51H35 BT, 5&2 1 ADJACENT

45vi D & G ADJACENT 46H09 BT. 4&6 ADJACENTOFALTERNATE:

34V21 D & G ADJACENT D128H BT, 3 & 5 ADJACENT

614V18~ D&G ADJACENT> 46130 ~BT. 3&6 A ;DJACETOFLERNATE

13H35 BT. 1 & 3 ADJACENT D211 BT. 1 & 3 ADJACENT

13H35 BT. 1 & 3% ADJACENT~~K D211 <BT. 1 & 3 >ADJACENT~

42H45 BT. 2 & 4 ADJACENT D237 BT, 4 & 6 ADJACENT

42H47 BT. 2 4 ADJACENT D239 BT. 4 &6 ADJACENT

46H20 RT. 4 & 6 ADJACENT D336 BT, 1 & 5 ADJACENT

,62 BT. 4 &~ 6 ADJACENT ~ D338 BT. 1 &5 AD.JACENJ,
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4.3 TENDON LAYOUT

4.3.1 In order to properly locate the correct tendon in the field, layouts of the selected surveillance tendons as
well as alternates have been performed. There is a plan and elevation view showing the tendons as well
as surrounding buildings. The tendon layouts are shown below in Figures 3, 4 and 5.

FIGURE 3: CR03 8TH PERIOD SURVEILLANCE - TENDON LAYoUT - PLAN

*NOTE*
All tenon Locations shall
be verified in the field.

CRYSTAL RIVER UNIT 3
140° 8th Period (30th Year) Tendon Surveillance
I Tendon Layout Plan
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FIGURE 4: CR03 8TH PERIOD SURVEILLANCE - TENDON LAYOUT - ELEVATION 0Q TO 1800

BUTTRESS1
00

BUTTRESS 2
600

BUTTRESS 3
1200LU

z
0
1-

BUTTRESS 4
1800

S I I
[ ~STEAM SAFETY ZONE ,

CRYSTAL RIVER UNIT 3
8th Period (30th Year) Tendon Surveillance

Tendon Layout Elevation - 0° to 1800
*NOTE*
All tendon Locations shall
be verified in the field.
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FIGURE 5:CR03 8H PERIOD SURVEILLANCE - TENDON LAYoUT - ELEVATION 180w To 3600

BUTTRESS 4
1800
z0
r.,

BUTTRESS 5
2400

BUTTRESS 6
3000

BUTTRESS 1
00

[--FUEL RESTRICTION -_

CRYSTAL RIVER UNIT 3
8th Period (30th Year) Tendon Surveillance

Tendon Layout Elevation - 1800 to 3600

*NOTE*
All tendon Locations shall
be verified in the field. Calculation S07-0033
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5.0 MONITOR TENDON FORCES

5.1 PERFORMING LIFT-OFF TESTING

5.1.1 In order to check the force being held by each of the selected surveillance tendons a Lift-off test will be
performed. This process will be performed in accordance with the PSC supplied In-Service Inspection
Procedure. A lift-off is achieved by transferring the tension on the tendon from its shim stack to the
hydraulic ram. Once the tension has been transferred, the force is calculated from the internal pressure of
the hydraulic ram. The steps involved in performing a liftoff are as follows:

5.1.1.1 The hydraulic pressure will be applied to the ram until lift-off is achieved.

5.1.1.2 After achieving lift-off 2 feeler gauges (0.030 inch) shall be inserted about 180 degrees apart, between
the anchor head and the top shim.

5.1.1.3 The pressure will then be reduced to transfer the load back to the shim stack.

5.1.1.4 Pressure will be applied to the tendon until the feeler gauge can be pulled out with some effort.

5.1.1.5 These steps will then be repeated until three consecutive readings within the specified tolerance are
achieved.

5.1.1.6 The pressure used to achieve liftoff is then converted to the force for that tendon using the hydraulic
ram calibration data, which is traceable to NIST, and the normalization factor and compared to the
predicted force for that tendon to verify acceptability.

5.1.2 The predicted forces and normalization factors for each surveillance tendon, as well as the tendons
adjacent to it, have been calculated and included in Attachment C and are summarized below in Table 3.

TABLE 3: SQ 9.1 - PREDICTED FORECS SUMMARY

61V24
12VO2
12V02

1529 1452

1525 1449

1596 1516

1376

1372

1437

-14

-80

13H35
13H36
13H37

1373 1304

1368 1299

1235

1336
1231

+56

-56

+61

45V19 1484 1409 1335 +31

4SV20 ~ 1507K 1432 1357 +

45V21 1533 1456 1380 -19

61V16 1523 1447 1371 -8

6s1V17 1498 C1)423 1348 <+17~

61V18 1493 1418 1344 +21

46H20 1467 1394 1321 -39

461421 1441 1369, 1297' ,'•-12

46H22 1486 1412 1337 -57

51H33 1392 1323 1253 +36

51 H3 4>43 39 -59

51 H35 1348 1281 1213 +79

62H29 1421 1350 1279 +7

62H30 1413 .1342 1272 .o+14 •

62H31 1475 1401 1328 -46

D128 1268 1205 1141 +53

D129 1287 ~1223~ 1159 +34<

D130 1261 1198 1135 +60

D211 1305 1239 1174 +18

D213 1312 1246 1180 +10

D237 1426 1335 1283 -104

D238 <> 1348 i 1 281 *1213 -26

D239 11409 1338 1268 1 -88

42H45
42H46
42H47

1473 1399 1325

1425 1354 1283

-44

+3
I= SURVEILLANCE TENDON

= ADJACENT TENDON
Relvsllnuu I 0 , I -u ,
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6.0 RETENSION TENDONS

6.1 DETENSIONING, WIRE REMOVAL, AND RETENSIONING OF TENDONS

6.1.1 One tendon out of each group (vertical, hoop, and dome) is selected to have a wire removed and tested.
This process will be performed in accordance with the PSC supplied In-Service Inspection Procedure. In
order for this to be accomplished the following will happen:

6.1.1.1 Liftoff-testing will be completed to ensure the tendon's force is at an acceptable level.

6.1.1.2 Once the liftoff has been completed, the force will be transferred to the hydraulic ram and all of the
shims will be removed.

6.1.1.3 After the shims have been removed, the pressure will then be released from both ends of the tendon
until there is no longer any force on it. This is the detensioning of the tendon.

6.1.1.4 While the tendon is in the detensioned state, a sample wire is removed and scheduled for physical
testing as required by IWL-2523.

6.1.1.5 Once the wire has been removed, the tendon is then restored to an acceptable force by pressurizing the
ram and replacing the stressing shims.

6.1.2 In order to perform an acceptable restressing operation, the following parameters must be calculated since

the tendon has one less effective wire (because of the removed test wire).

6.1.2.1 The new Pre-Tension Force (PTF)

6.1.2.2 The new Overstress Force (OSF) which is 80% of the tendons Gross Ultimate Tensile Strength (GUTS)

6.1.2.3 The new elongations at each of the measurement stops and at OSF

6.1.3 All of the new restressing calculations are included in Attachment D and the parameters are summarized in
Table 4 below.

TABLE 4: SQ 11.1 - RESTRESSING DATA

160 350 1832 1.98 6.74

i 1 162 359 1855 1.65 5.76

51 H34 362 1,• 866 161 357 1 i843 1.:67 5.81 10.25

160 355. 1832 1.70i 5787, ,

162 357.1 1854.6 1.34 4.64

D238 359 1866 161 354.9 1843.1 1.36 4.68 8.25

160 352.7 1831.7 1.38 4.73

Calculation S07-0033
Revision 0
AUacnment 2
Page 14 of 325



DOCUMENT NUMBER: CR-N1002-500 REVISION: 0 PAGE: 12

DOCUMENT TITLE: PRE-SURVEILLANCE ENGINEERING PACKAGE

PROJECT TITLE: 3 0 TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/15/07 PM.. " erB

7.0 GREASE VOID VOLUMES

7.1 GREASE REPLACEMENT

7.1.1 Once all inspections have concluded, any sheathing filler (grease) that was lost during the inspections must
be replaced. Throughout the inspection all grease that is removed is documented. The required methods
of refilling, as well as the acceptance requirements for amount refilled, are dependent upon the percentage
of the total void that is lost. In order to calculate this percentage, the grease void volume has been
calculated for each selected surveillance tendon as well as both of its adjacent tendons. The grease void
calculations are included in Attachment E and are summarized below in Table 5.

TABLE 5 : So 12.1 -- GREASE VOID VOLUMES
TABLE 5: So 12.1 - GREASE VOID VOLUMES

61V24 144.09 14.41

12VOI 143.97 14.407

12V02 144.12 14.41

45V19 144.51 14.45

4SV20 144.47 14A5

45V21 144.05 14.40

61V16 144.36 14.44

61V17 144.74 14.47

61V18 144.15 14.42

34V16 145.50 14.55

34V17 145.67 14.57

34V18 144.97 14.50

131135

13H37

121.77 12.18

122.18 12.22

D128

D129

D1 30

118.31 11.83

116.12 11.61

42H45 121.40 12.14

421446 122.7 12.28

42H47 121.84 12.18

46H20 121.37 12.14

46H21 122.06~ &>$12,21

46H22 122.43 12.24

51H33 121.94 12.19

51 H34 120.88 12.09

511H35 122.21 12.22

62H29 121.93 12.19

62H30 121.75 12.17

62H311 122.13 12.21

D211 115.58 11.56

D213 116.85 11.69

D237 104.93 10.49

0238 102.59 10.26

D239 100.43 10.04

D336 107.62 10.76

SD337 -106.08 10.61:

D338 103.92 10.39

= SURVEILLANCE TENDON

= ADJACENT TENDON

46H06

461407

46H08

122.00 12.20

121.46 12.15
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8.0 UPPER SUPPORT FRAME & WORK PLATFORM DESIGN

8.1 EQUIPMENT ARRANGEMENT

8.1.1 The two Upper Support Frames (a.k.a. USF) will be installed on top of the containment rail system. The
USF will support the work platform with four drive cables and four safety cables, as well as a hydraulic
stressing ram hanging from a 5-Ton hoist. See Figures 6 and 7 below for the setup of components and
dimensions respectively.

FIGURE 6: USF & WORK PLATFORM COMPONENT SETUP

TRACTEL
MOTOR
ASSEMBLY

MONORAIL W/I

(4)-0 9/16" DRIVE

CABLES -

(4)-0 9/16" SAFETY

CABLES
(NOT SHOWN)

(1)- 4 KIP
CONCRETE COUNTERWEIGHT

OUTRIGGERS -•

CONTAINMENT RAILS

8.1.2 The work platform will be raised/lowered by four Tractel 2050XE drive units. The Tractel units have a man-
riding capacity of 4 kips each, for a total of 16 kips when using a single part line. The drive and safety
cables (each a set of 4 cables) will consist of 9/16" diameter wire rope. The steel cable has a minimum
breaking strength of 40 kips, for a total ultimate strength of 160 kips (for each set). This means in this
configuration, the support cables have a safety factor of 10.

8.1.3 The Tractel drive units will be arranged on a separate assembly unit, which will attach to the top flanges of
the USF. This allows for the placement of the basket in an optimal location for the work being performed.
The entire assembly, including framing, drive units, and 200 feet of drive cables, weighs 4.4 kips.

8.1.4 A spider basket may be hung from the USF to facilitate the transportation of personnel and material/tooling
between the work platform and the containment dome or ground. The spider basket has a dead weight of
250 lbs. and a capacity of 1,000 lbs. This setup will exert a maximum of 1,250 lbs. of force on the USF
when installed.
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8.1.5 The hydraulic ram will be supported from a 5-ton capacity (10 kip working load) electric hoist. The hoist
itself weighs 1.8 kips. In this configuration the maximum load the hoist could exert on the USF is 11.8 kips.

8.1.6 When the USF is in a set position (either working or storage) two outriggers at the outer edge of the USF
will be lowered to the concrete to increase its support base width. These outriggers will consist of structural
tube stub columns connected to worm gear screw jacks. The screw jacks will be outfitted with a standard
hex bolt connection so that they can be raised and lowered using a standard ratchet or impact wrench.
The screw jacks are model M 15-U-T-1 2.0-L-B-TP made by T.K. Simplex, and have a working load capacity
of 15-ton (30 kips).

8.1.7 The counterweight used for the system will be a combination of 22.5 kips of steel plate and 4 kip of
concrete. Also, the platform will be tied down to the containment rails using PSC custom tie downs
(Reference PSC Calculation E-GEN-500 - Rail Clamp Capacity Test). The tie downs are designed and
tested for a maximum force of 40 kips each. The total hold-down force for this frame will be 106.5 kips
{22.5+4+40+40 = 106.5 kips}.

FIGURE 7: USF DIMENSIONS
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8.2 DESIGN LOADS

TABLE 6 :USF DESIGN LOADS

Total Work Platform Weight = 6,450 lbs.

S Platform Live Load L.L. 2.6 kips 80 sq. ft. 0.033 ksf• ...........
D 0

Miscellaneous Live Load L.L. 0.5 kips 80 sq. ft 0 006 ksf

Pydralatrm p Da L. 03.85 kips 4 0.96 kips

M.is n ive7+ L kips 8 6, ft. 0 0.06 kipsf

I LL 11..... 8 •kips +1<i•6 ft I O6kpsft

Ste elatCoutrwLiveiDL.. 225 kips 80 ft 2 0813kip3ft

LCooadt D nesrwiphtion Cls Lod Las LasCm et

30Phafr Win d D.i W,0  L. 1.79 kips 64 7ft 0.028 kipsf

Platformd ZLiv LW. < .L. 2.6 kips' ~ 404 ft~ 0.65 kipsf

150mph d rt Baske W L. 1.1 kips 64.7 ft. 0.281 kipsft

SteelCounterweigh D_ _WL. 12.22 kips~ 8.~042 fL 1 kpf

Mh Earthquake (E3y) E L 5.3 kips 90.64 ft. 0,058 kip/ft
DBE Earthquake (EL:zy E. L. 6.753 ki:ps 37.5 ft. 0.180 k
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8.3 LATERAL LOADS

8.3.1 Two percent (2%) of Operating Weight:

[(10K + 6 .4 5 K + 1 1 .8K + 26.5 K)*0.02] = 1 .1 0 K (Conservative)

USF Platform Hoist Counterweight
DL DL+LL

8.3.2 Wind Loading

8.3.2.1 The wind loading for the USF has been calculated in two directions for two different wind speeds. The
first wind speed is 30 mph and the second is 150 mph. The 30mph condition is evaluated under
working conditions, while the 150mph condition is evaluated when the platform is secured and
uninhabited. The wind loads are applied perpendicular to containment (along the radius) and parallel to
the containment building (tangent to the circle) in order to ensure the structure's ability to withstand
these forces, and the tie-down system's ability to secure the USF on top of the containment building. 2%
of the operating weight is also included in the wind load calculation to account for any accidental impact
loading. The variables and dimensions used for calculating the design wind loads are tabulated in
Tables 7 and 8 below, respectively.

.- I .-.. -. 1- . ---

Description __Tvarlable I Value Physical Dimensions

Basic Wind speed

Wind Directionality Factor

Importance Factor

ExposureCtgr

Building Height

VeoiyPrssue Coefficin
Topographic Factor

'Gust Effect Factor~

Enclosure Classification

:Internal Pressure Coefficitet

External Pressure Coefficient

V

/

z
~Kz

G

30 / 150 mph

1.5

195'

1 61j

1.0

OPEN

Parallel toI I Containment Perpendicular to
Containment

Length that
Wind Load
is Applied

in RISA
(L.)

64.78 ft. 40.44 ft.

GC,,

1.6Cf * Areas and Lengths calculated from AutoCAD

8.3.2.2 30mph condition:

8.3.2.2.1 Velocity Pressure Calculation:

q, = 0.00256KzKztKdV 2 1

q,30 = 0.00256(1.61)(1.0)(1.0)(30)2 (1.15) = 4.27 lb
7ft2

8.3.2.2.2 Design Wind load parallel to containment (W,130 ):

F = qzGCfAf

Distributed Load
Applied in RISA:

F,/30 = (4.27)(0.8)(1.6)(125.26) = 684.61b. = 0 .6 8 4 6 K + 1.1 0 K = 1.79K

F = 1.79 k/f,
0 64-8 =0.0

8.3.2.2.3 Design Wind load perpendicular to containment (W1 30 ):

F = qzGCfAf

F1 30 = (4.27)(0.8)(1.6)(81.48) = 445.3/b. = 0.4453k+ 1.1 0 K = 1.54K

Distributed Load
Applied in RISA:

F 1.54 = 0.038
Lw 40.44 Calculation S07-0033
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8.3.2.3 150mph condition:

8.3.2.3.1 Velocity Pressure Calculation:

q, = 0.O0256KzKztKdV 2 1

qz150 = 0.00256(1.61)(1.0)(1.0)(150)2(1 .15) = 106.61/f2

8.3.2.3.2 Design Wind load parallel to containment (Wilso):

F = qzGCfAf

F1,150 = (106.6)(0.8)(1.6)(125.26) = 17,091/b. = 17.0 9 K + 1 .1 0 K =18.19K

Distributed Load F 18.19 2 k
Applied in RISA: W11150 = w 7 .281/

Lw 64.78 1I

8.3.2.3.3 Design Wind load perpendicular to containment (WI 150):

F = qzGCfAf

Fl 50 = (106.6)(0.8)(1.6)(81.48) = 11,1 181b. = 11.12K +1.10K = 12.22K

Distributed Load F 12.22 0.302 k
Applied in RISA: W-150 = -w = 40.44 0

8.3.3 Seismic Loading:

8.3.3.1 The seismic loading conditions have been calculated using peak spectral accelerations from previous
experience in designing the upper support frames to determine the representative static loads. The
load combinations consist of a static distributed load being applied to the top story of the frame in each
of the three ordinate directions. Static loadings have been calculated for two different accelerations, a
Design Basis Earthquake (DBE) and a Maximum Hypothetical Earthquake (MHE). The DBE condition
is evaluated under working conditions, while the MHE is only evaluated when the USF is secured and
the platform uninhabited. The seismic loads considered are extremely conservative considering the
required acceleration of 0.05g required by Reference 2.1.6. The dead loads and dimensions used for
calculating the design seismic loads are tabulated in Tables 9 and 10 below, respectively.

TABLE 9 :SEISMIC DEAD LOADS TABLE 10 :SEISMIC DIMENSIONS

USF Dead 10.0K X-DIRECTION 53.34 ft.

Counterweight 26.5 K X-DiRECTION 90.84 ft.

Tractel Support 4.4K Z-DIRECTION 37.5 ft.

Total D.L -4. Len~gths calculated from AutoCAD~ '

8.3.3.2 The frequency and period of the USF are calculated below.

Maximum Fundamental Period, T = Ta • Cv = CT • hn4 • Cv = 0.03.(14)/4 .1.7 =0.37

Frame Frequency, f = - - - 2.71 * use 3.0 .'. Conservative
T 0.37
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8.3.3.3 Peak spectral accelerations are listed below. .. Conservative (Reference 2.1.6)

Horizontal DBE = 0.33g Vertical DBE = 2/ 0.13g = 0.087g

Horizontal MHE = 0.85g Vertical MHE = 2/ .0.39g = 0.259g

8.3.3.4 DBE Seismic Forces are calculated below.

ELx = Y220.33. (10 + 26.5 + 4.4) = 6 .7 5 K

ELy = / 2 .0.08 7 .(10 + 2 6 .5 + 4 .4 ) = 1.7 8 K

ELz = Y220.33.(10 + 26.5 + 4.4) =6.75K

8.3.3.5 MHE Seismic Forces are calculated below.

ELx = )/22• 0.85.(10 + 26.5 + 4.4)= 1 7 .3 8 K

ELy = 2" 0.259.(10 + 26.5 + 4.4) = 5 .3 0 K

ELz = 1/220.85.(10 + 26.5 + 4.4) = 17 .3 8 K

8.4 FRAME ANALYSIS

8.4.1 Member Design:

8.4.1.1 All of the members have been designed for both lateral and vertical loads by analyzing various loading
conditions with RISA-3D Version 5.5. RISA-3D calculates the stresses in each member, with respect to
the member size and designation, and checks them against the allowable stresses defined in the
applicable code. All of the members for the USF and work platform have been designed in accordance
with AISC 9t Edition ASD [Reference 2.1.5] and ASME A120.1-2001 [Reference 2.1.7].

8.4.1.2 Section 3.3.4.1 of ASME A120.1-2001 states "At no time shall the rated load be placed in its most
outboard position without a system stability factor of 4." In the RISA-3D analysis, the AISC standard
uses 60% of yield to determine the member's allowable stress. Therefore, in order to meet the
previously stated requirement, PSC is using a load factor of 2.4 (4 x 60% = 2.4) to reach the 4 to 1
rating. (i.e., rated hoist load x 2.4/60% = rated hoist load x 4) for the overload calculation of the
outrigger beams.

8.4.1.3 In the USF analysis, two separate models were evaluated. The first model, which includes "set position"
in the title, is indicative of the setup the USF will have when in a stationary working position, as well as
when stored while not in use. The second model represents the "moving position" in which the front
outriggers have been lifted to facilitate the movement of the platform to a new working position.
Because of the very limited amount of time the USF will spend in the moving position, the extreme
lateral loading cases (150mph & MHE) are not considered for that model.

8.4.1.3.1 In the analysis of the set position, sixteen different load combinations have been evaluated and they
are detailed, along with the analysis in Attachment F. The model configuration, applied loads with
corresponding code checks and reactions, and a tabulation of the envelope solution are also
included in Attachment F. All of the load combinations have been considered, and the worst case
code check for each member is displayed in the envelope solution. The allowable stress increase of
1/3 for lateral loading conditions have been applied to the appropriate load combinations. All of the
member's stresses, code checks and boundary condition reactions are acceptable.
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8.4.1.3.2 In the analysis of the moving position, nine different load combinations have been evaluated and
they are detailed, along with the analysis in Attachment G. The model configuration, applied loads
with corresponding code checks and reactions, and a tabulation of the envelope solution are also
included in Attachment G. All of the load combinations have been considered, and the worst-case
code check for each member is displayed in the envelope solution. The allowable stress increase of
1/3 for lateral loading conditions have been applied to the appropriate load combinations. All of the
member's stresses, code checks and boundary condition reactions are acceptable.

8.4.1.3.3 In the work platform analysis, two load combinations were analyzed: the working load and dead load
plus five times the live load. All lateral loading on the platform itself is negligible due to the pendulum
effect of hanging from cables. The model configuration, applied loads with corresponding code
checks and reactions, and a tabulation of the load combinations' solution are included in Attachment
H. All of the members' stresses, code checks and boundary condition reactions are acceptable.

8.4.2 Connections:

8.4.2.1 Column Connections (Reference 2.1.5 - ASD 9th Ed, Pgs. 4-116 to 4-122) FIGURE 8: COLUMN CONNECTION

Maximum Forces:

Check Bolt Capacity:

Check remaining
Shear Bolts:

Check Flange to
Plate Weld:

Check End Plate:

Shear = -11.4K, Moment = 20.22K-

Ff = M 20.22.12
(d - t,• ) (8.25-0.5625)

4 0 1" A325 Bolts = 4(34.6 K) = 138.4K >31.56K

.-.ACCEPTABLE

4 0 1" A325 Bolts = 4(16.5K) = 6 6 .0 K > 11.4 K max
.-.ACCEPTABLE

31.56
[2(8.0625 + 0.5625) - 0.37510.928

Existing 14" welds, D = 4 > 2.02 .-.ACCEPTABLE

Pe = 2.375- 1.0_ 0.707(.1875) = 1.99in.
4

C. = 1.13 for Fy = 36ksi

Cb = 8.0625 = 1.00
V8

Af 8.0625..5625 1.70
Aw [8.25 - (2.0.5625)].0.375

Pe 1.99=- = 1.99
db 1.0

am = 1.13.1.00.(1.70)113 .(1.99)114 = 1.602

Me = 1.602.31.56.(1.99/4) = 25.2kip - in

Check eb to6 -. 25.2
Req'd Plate Thickness: tp -2 = 0.837in < 1.0 in existing .-.ACCEPTABLES27.8

Check Web to
Plate Weld:

Beam Stiffeners:

Required weld to develop maximum web tension stress (Fy = 21.6 ks,)
21.6.0.375

Dreq'd = 2.0.928 = 4.36 < 6, existing 3/8" weld .. ACCEPTABLE

/" stiffeners welded to both flanges and web with 3/16" weld both sides are
ACCEPTABLE by engineering judgment
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8.4.2.2 All other framing:

Minimum of (4) - 0 3/4" Bolts
Shear Capacity of 0 3/4" A325 Bolt = 9 .3K • 4 (9 .3K) = 37.2K

Tensile Capacity of 0 3/4" A325 Bolt = 19.4K -- 4(19.4 K) = 77.6K
.-.ACCEPTABLE by engineering judgment.

8.4.3 X-Bracinq:

8.4.3.1 The X-bracing is made up of several rigging components, which have an ultimate capacity able to
withstand the maximum forces generated in the bracing due to all the lateral loading conditions. Below,
Figure 9 depicts the typical bracing setup, with the ultimate capacities of each component listed. In the
design below, the ultimate capacity of the system has been taken as 47.5 kip, because that is the
capacity of the weakest link.

FIGURE 9: X-BRACING SYSTEM

1" EYE NUT
CAPACITY = 53K

3/wSHACKLECAPACITY -- 47.5K -

3/4" WIRE ROPE CHOKERC=C 
A P A C IT Y = 5 6 K

RATCHET BINDER
CAPACITY = 48K' X3%•4 SHACKLES

CAPACITY = 47.5K

SYSTEM ULTIMATE CAPACITY = 47.5K

8.4.3.2 The maximum force the X-Bracing (members M17, M18, M19, M20) will have to sustain as calculated
by the envelope solution of the set position is as follows:

Maximum Tensile Force = 3 8 .2 5 7 K< 4 7 .5K .-.ACCEPTABLE

8.4.4 Tie-Downs:

8.4.4.1 The back end of each frame will be tied down to the containment building rails in two places (one each
side) using PSC's rail clamp system, or a system that is similar. The total capacity as defined in
Reference 2.1.8 is 40 kip for each tie down. A system that is used in lieu of the system in Reference
2.1.8 will be designed and tested acceptably to withstand 40 kip as well.

8.4.4.2 The maximum downward reaction vector the rear tie down locations (Nodes N30 and N31 for the set
position, and Nodes N32 and N33 for the moving position) will have to sustain is determined by
reviewing the resulting reactions from each load combination solution. Tables 11 and 12 below
summarize the vertical reaction vectors for all load cases in each model. The maximum downward
reactions come from Load combination LC16 from the set position calculation. The PSC tie down
system is more than capable of withstanding the required - 5.5 kip of hold down force.
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TABLE 11 : USF VERTICAL REACTIONS- SET POSITION

LC 2 DL 10.90 10.90 11.00 11.00

LC 3 + DL LLH s In 14.30:• • +14.30: ::: ..... 14.80 14.8

LC 4 DL+LL+Hoist Out 4.70 4.60 24.40 24.40

LC 5 4:1 Equivalent 1.60 1.60 31,40 31.40

LC 6 DL+LL+WLX30 5 30 4.00 25.90 23.00

LC.7 DL+LL-WLX30 4 .00 5.30 23,00 . 25.90..

LC 8 DL+LL+WLZ30 4.10 4.10 25.00 25.00

LC 9 0DLLL-WLZ30 5.20 5.20 23.90> ,•= +23 90

LC 10 DL+LL+WLX150 20.80 9.80 27.80 -2.50

iLC 11 DL+LL-WLX1560> 9.80 20.902> -1~20 ~ 28.10~

LC 12 DL+LL+WLZ150 11.00 11.00 16.80 16.80

LC13 DL+L-W). 5 _ _ 19860 19.60: :: 8.20 8.20:

LC 14 DL+LL+DBE(X)+DBE(Y)+DBE(Z) 1.40 -1.80 39.60 17.20

LC . 15 L+LL-DBE(XYDBE(Y)DBE(Z) 7.90 11.10 9.30 31 .70i

LC 16 DL+LL+MHE(X)+MHE(Y)+MHE(Z) 2.40 -5.50 49.70 -8.10

LCII. 17 DL+LL-MHE0(X)MHE(Y)-MHE(Z) -5.80 2.10 -2.50 55.30

TABLE 12: USF VERTICAL REACTIONS - MOVING POSITION

LC 2 DL 117.90. 17.90 4.000 4.00

LC 3L+LL+Hoist In 24.00 2 :.k2 4,00 5.00 5.00

LC 4 4:1 Equivalent 35.40 35.40 -2.50 -2.50

LC 5 DL+LL+WLX30+ 25.80• ' 22.30 5,30 + 4.70

LC 6 DL+LL-WLX30 22.30 25.80 4.70 5.30

~LC 7 DLLWZ024.90 24.90 4.10 ~ 4.10~

LC 8 DL+LL-WLZ30 23.20 23.20 5.90 5.90

LC 9 DL+LL+DB~E(X)+DBE(Y)+DBE(Z) 44,10 1.0 -. 1 15

LC 10 DL+LL-DBE(X)-DBE(Y)-DBE(Z) 4.00 31.30 13.20 11.40
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8.4.4.3 In addition to the rear tie downs, during the periods where the USF is left unattended for extended
periods of time (i.e. overnight) the front columns (Nodes N32 and N33) will be secured to the front
containment rail using rigging components similar to the X-bracing that have a minimum ultimate
capacity of 25 kip. By reviewing the lateral reactions at Nodes N32 and N33 for all load combinations,
the maximum reaction vector comes from Load combinations LC16 and LC17 from the set position
calculation. Table 13 below summarizes the lateral reactions from all of the load combinations in the set
position model. The maximum lateral reaction magnitude of 20.42 kip will be adequately resisted by the
rigging components.

TABLE 13: USF LATERAL REACTIONS -; SET POSITION

LC 2
L[C3
LC 4

SLC 5,
LC 6

LC 8

DL

T DL+.LL+Hoist In

DL+LL+Hoist Out

j4:1Equivalent

DL+LL+WLX30

DL+.L,-wLX30

DL+LL+WLZ30

~DL+LL-WLZ30~
DL+LL+WLX150

•7 DL E•LL-WLX150

DL+LL+WLZ1 50

DL+LL-WLZ150~

LC 9
LC 10
LC~ 11
LC 12
LC 13
LC 14
LC15,
LC 16
LC 17

0 00

0.00

0.00

-0.10

1.40

0.00

~0.00
-0.90

14.40

0.00

*0.00~

-0.10

6.70

-0.20

17.20~

0 00

0.00~

0 00

&0.00

0.10 0.14

-0.10 1; 4

-0.40 0.40

0.70 Y<0,70'f

1.00 1 35

-1.10 ~14.44.
-290 290

5 0 5.80Y

-2.20 2.20

2.20 71.05

-5.80 5. 80

-11,00< <20,42

0 00

0.00

-000~

0.00 000 0.00

0.00 0.00 0.00

-1.10 -0.10 1.10

3.00 -0,10~ 3.00,

0.00 -0.40 0.40

0O.0Q >0.70 0,.70

10.30 -1.00 10.35

2.60 1.. 0 2.82

000 -2.90 2.90

DL+LL+DBE(X)+DBE(Y)+DBE(Z)

EDLLLD BE (XDBE(Y-DBE(Z)Y-

DL+LL+MHE(X)+MHE(Y)+MHE(Z)

DL+LL-MHE(X)PMHE(Y)-MHE(Z)

0.00

6.70

0.10

5.80

-4.30

4.30~

5.80~

7.96

4.30

20.42

5.70
17.20 -11.00

~0.20- -5.70

8.4.5 Overturning Stability:

8.4.5.1 Stability factors have been calculated for three different load combinations on the USF. When in the set
position, the stability factors were calculated for the working load condition as well as to check for the
acceptance of the ANSI 4:1 overturning requirement. For the moving position, the frame is checked for
the worst case loading while moving to ensure its stability. The stability factor is the ratio of the negative
moment (overturning) to the positive moment (tie-downs/counterweight). Figures 10 and 11 depict the
locations of each force, and Tables 14 through 16 calculate the stability factor for each load condition.
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FIGURE 10: SET PosmoN OVERTURNING STABILITY.

STEEL
9.6 - ,COUNTERS9.66 WEIGHT

7.50' - - 9.69'

5.66'

j F 1.29'
5-TON
HOIST I

BASKET BASKET C.O.G.

& SPIDERS 10.85'

9.75'

TE IE CONC.
DON |COUNTERD S II WEIGHT

TABLE 14: USF LATERAL REACTIONS - SET POSITION

TABLE 15: USF LATERAL REACTIONS - SET POSITION
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FIAURF 11~ MovINa POrnTION OVFRThr4NING STARILIlY
FIGURE 11: MOVING POSITION OVER RNINGSTABILITY

STEEL
COUNTER

WEIGHT

CONC.
COUNTER

WEIGHT

TAn, . 4* .*I "-r I Area A* DOAnThJC -a Oa D0-r'r-r..j

Counterweight Tie Down
Force Location Force Location

22.5 K 5.90 ft. 5.0 K 6.0 ft.

4.0 K 7.06 ft. 5.0 K 6.0 ft.

Calculation S07-0033

Page 27 of 325



DOCUMENT NUMBER: CR-N1002-500 : AUACHMENT A REVISION: 0 PAGE: i

DOCUMENT TITLE: ASME SECTION Xl, 1992 EDITION WITH 1992 ADDENDA

PROJECT TITLE: 3 0TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/15/07 Prm

ATTACHMENT A - ASME SECTION Xl,
1992 EDITION WITH 1992 ADDENDA

Calculation S07-0033
Revision 0
Attacnment 2
Page 28 of 325



0

MW-100
IJWL-1100
TWL-1200

JWL-1210
IWL- 1220

IWL.2000
IWTL-2 100
IWL-2200

IWL-2210
IWL-2220
IWL-2220. 1
IWL-2220.2
IWL-2230

IWL-2300
IWL-2310
IWL-2.320

IWL-2400
ILWU2410
IWL-2420
1WL-2421

IWL,2500
IWL-.251O
IWL-2520
IWL-2521
IWL-2521 .1
IWL-2522
IWL-2523
IWL-2523.1
IWL-2523.2
IWL-2523.3
IWL-2524
IWL-2524. 1
IWL,-2524.2
IWL-2525
IWL-2525.I
IWL-2525.2
PWL-2526

SUBSECTION IWL
REQUIREMENTS FOR CLASS CC

CONCRETE COMPONENTS OF
LIGHT-WATER COOLED PLANTS

Scope and Responsibility ..................................................
scope
Items Subject to Examination ..............................................
Examination Requirements ................................................
Items Exempt From Examination ............................................

Examination and Inspection...................
Inspection ..............................................................
Preservice Examination .............................................
Examination Schedule ....................................................
Examination Requirements...........................................
C oncrete ................................................................
Unbonded Post-Tensioning Systems .........................................
Preservice Examination of Repairs and Modifications ..........................
Visual Examination, Personnel Qualifkation, and Responsible Engineer ..........
Visual Examination and Personnel Qualification .............................
Responsible Engineer ..............................................
Inservice Inspection Schedule ......................................... ....
Concrete ...............................................................
Unbonded Post-Tensioning Systems ........................................
Sites With Two Plants .............................................
Examination Requirements ................................................
Examination of Concrete. ...........................................
Examination of Unbonded Post-Tensioning Systems ...........................
Tendon Selection .........................................................
Exem ptions ...... .. ........... ............ .............................
Tendon Force Measurements .................. ............................
Tendon Wire and Strand Sample Examination and Testing............
Tendon Detensioning and Sample Removal ..................................
Sample Examination and Testing ...........................................
Retensioning ............................................................
Examination of Tendon Anchorage Areas ....................................
Visual Examination ....................................... ...............
Free Water Documentation ..........................................
Examination of Corrosion Protection Medium and Free Water ..................
Sam ples ......................... ......................................
Sample Analysis ..................................................
Removal and Replacement of Corrosion Protection Medium ....................

251
251
251
251
251

252
252
252
252
252
252
252
252
252
252
252.1
252.1
252.1
252.1
253
253
253
253
253
253
255
255
255
255
255
255
255
255
255
255
256
256

249 A92

Calculation S07-0033
Revision 0
Attachment 2
Page 29 of 325



IWL-3000
[WL-3.100

.IWL-31 10
IWL-311lJ
IWL-3112
IWLý3ll3
IWL-31 20

.IWL-3200
IWLI-32'10
IWL-3211I
IWL-3212
I WL-32i3
IWL-32.20
.IWL-3221
IWLr322.l .1
IWL-3221 .2
.IWL.3221 .3
.IWL-3221 .4
IWL-32222
IWL-3223

[WL-3300
IWL-3310
I.WL-3320

IWL-4W0
CWL-4160

IWL-4l 10
IWL-4120

IWL-4200
IWL-4210
IWL-4220
!WL-4230

IWL-4300

1W.L-5000
IWL-5 ý100
IWL-5200

IWL-5'2210
IWL-5220
.IWL-5Z30
IWL-5240
IWL-5250
IWL-5260

IWL-5300

IWL-7000.
IWL-7100O

IWL-71 10
ITWL-7120

Tables
,IWL-2500-1
IIWL-2521-1
IWL-2525-1

Acceptance Standards ....................................................
Preservice Examination ....................................................
Concrete Surface Condition .................................................
Acceptance by Examination . ............................ ......... .........
Acceptance by Evaluation ..................................................
Acceptance by Repair ....................................................
Unbonded Post-Tensioning System ...........................................
Inservice Examination ....................................................
Concrete Surface Condition ................................................
Acceptance by Examination............. .............................
Acceptance by Evaluation ...........................................
Acceptance by Repair ................................ ...............
Unbonded Post-Tensioning Systems ..........................................
Acceptance by Examination ...............................................
Tendon Force ....................................................
Tendon Wire or Strand Samples ...........................................
Tendon Anchorage Areas ..... ................... ..... ..............
Corrosion Protection Medium ..............................................
Acceptance by Evaluation .................................................
Acceptance by Repair or Replacement..................................
Evaluation ................................................................
.Evaluation Report ..................................... ...................
Review by Authorities ................................. I.. ..........

Repair Procedures

Scope
Repair/Replacement Program ...............................................

Repair Plan ................................. I .............................
Concrete Repair.................. ................................
Repair of Reinforcing Steel ..........................................
Repair of the Post-Tensioning System ......................................
Exam ination ............................................................

System Pressure Tests ...................................................
Scope ..................................................................
System Test Requirements ................................................
Gener ..............................................................
Test Pressure ....................................................
Lakage Test............................. ......
Schedule of Pressure Test............... ............................
Test Procedure and Examinations ..... ............. I...................
Corrective M easures .................................................. ...
Repots.........................................................

Replacemnents ... . . . . . . . . . . .I. . . . . . . . . . . . . . .

Gieneral Requirements .. . ... . . . . . . . . . . . .I . . . . . . . . .
Scope ....................................................................
Replacement Program ........................................... .........

Examination Categories ....................................... ..............
Nunber of Tendons for Examination .........................................
Cmrmsion Protection Medium Analysis ......................................

257
257
257
257
257
257
257
257
257
257
257
257
257
257
257
257
258
258
.258
258
258
258
258

259
259
259
259
259
259
259
259
269

260
260
260
260
260
260
260
260
:260

260

261
261
261
261

254
255
256

A92 250

Calculation S07-0033
Revision 0
Attachment 2
Page 30 of 325



ARTICLE IWL-1000

SCOPE AND RESPONSIBILITY

IWL-1100 SCOPE

(a) T his Subsection provides the rules and require-
ments for preservice examination, inservice inspection
and repair of the.' reinforced concrete and the post-
t .ensioning systems of Class CC components, herein. re-
ferred to as concrete containments as defined by.CC-

(b) The rules and requirements of this Subsection do
not apply to the following:

(1) steel portions not backed by concrete;
(2) shell metallic liners;
(3) penetration liners extending the containment

liner through the surrounding shell concrete.

IWL-1200 ITEMS SUBJECT TO
EXAMINATION

IWL-1210 EXAMINATION REQUIREMENTS

The examination requirements of this Subsection
shall apply to concrete containments..

IWL-1220 ITEMS EXEMPT FROM
EXAMINATION

The -following itemsý are exempt from the examina-
tion requirements of IWL-2000:

(a) tendon .end anchorages that are inaccessible, sub-
.ject to the requirements of IWL-252!. 1.;

(b) portions of the, concrete surface that are covered
by the liner, foundation material, or backfill, or are
otherwise obstructed by adjacent structures, compo-
nents, parts, or appurtenances.
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.ARTICLE IWL-2000
EXAMINATION AND INSPECTION

I WL-2100 INSPECTION

: :Examinations shall be verified by an Inspector.

IWL-2200 PRESERVICE EXAMINATION

Preservice examination shall be performed in accor-
dac•e with the requirements of IWL-2500.

IWL-2210 EXAMINATION SCHEDULE

Preservice examination shall be completed prior to
initial plant startup.

IWL-2220 EXAMINATION REQUIREMENTS

IWL-2220.1 Concrete
(a) Preservice examination shall be performed in ac-

i.cordance with IWL-2510.
(b) The preservice examination shall be performed

following completion of the containment Structural In-
tegrity Test.

:IWL.2220.2 Unbonded Post-Tensioning Systems.
* The following information shall be documented in the

preservice examination records. This information may
be extracted from construction records.

(a) Date on which each tendon was tensioned.
) Initial seating, force in each tendon.

. , (c) For each tendon anchorage, the location of all
missing or broken wires or stands and unseated wires.

(d) For each tendon anchorage, the location of all
missing or detached buttonheads or missing wedges.
I .(e) The product designation for the corrosion pro-

.tection medium used to fill the tendon duct.

IWL-2230 PRESERVICE EXAMINATION OF
REPAIRS AND MODIFICATIONS

(a) When a concrete containment or a portion there-
of is repaired or modified during the service lifetime

of a plant, the preservice examination requirements
shall be met for the repair or modification.

(b) When the repair or modification is performed
while the plant is not in service, the .preservice ex-
amination shall be performed prior to resumption of
service.

(c) When the repair or modification is performed
while the plant is in service, the preservice examination
may be deferred to the next scheduled outage.

IWL-2300 VISUAL EXAMINATION,
PERSONNEL QUALIFICATION,
AND RESPONSIBLE ENGINEER

IWL-2310 VISUAL EXAMINATION AND
PERSONNEL QUALIFICATION

(a) VT-1C visual examinations are conducted to de-
termine concrete deterioration and distress for suspect
areas detected by VT-3C, and conditions (e.g., cracks,
wear, or corrosion) of tendon anchorage and wires or
strands. Minimum illumination, maximum direct ex-
amination distance, and maximum procedure demon-
stration lower case character height shall be as speci-
fled in IWA-2210 for VT-1 visual examination.

(b) VT-3C visual examinations are conducted to de-
termine the general structural condition of concrete sur-
faces of containments by identifying areas of concrete
deterioration and distress, such as defined in ACI 201.1
R-68. The minimum illumination, maximum direct ex-
amination distance, and maximum procedure demon-
stration lower case character height shall be as speci-
fied in IWA-2210 for VT-3 visual examination.

(c) The Owner's written practice shall define qual-
ification requirements for concrete examination person-
nel in accordance with IWA-2300. Limited certification,
in accordance with IWA-2350 may be used for ex-
aminers limited to concrete.

A92
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LWL-2320 REQUIREMENTS FOR CLASS CC COMPONENTS IWL-2420

IWL-2320 RESPONSIBLE ENGINEER

The Responsible Engineer shall be a Registered
Professional Engineer experienced in evaluating the in-
service condition of structural concrete. The Respon-
sible Engineer shall have knowledge of the design and
Construction Codes and other criteria used in design
and construction of concrete containments in nuclear
power plants.

The Responsible Engineer shall be responsible for
-,the following:

(a) development of plans and procedures for ex-
amination of concrete surfaces;

(b) approval, instruction, and training of concrete
examination personnel;

:(c) evaluation of examination results;
(d) preparation of repair procedures;
(e) submittal. of report to the Owner documenting

results of examinations and repairs.

IWL-2400 INSERVICE INSPECTION
SCHEDULE

IWL-2410 CONCRETE

(a) Concrete shall be examined in accordance with
'IWL-2510 at 1, 3, and 5 years following the comple-

tion of the containment Structural Integrity Test CC-
6000 and every 5 years thereafter.

(b) The 1, 3, and 5 year examinations shall com-
mence not more than 6 months prior to the specified
dates and shall be completed not more than 6 months
after such dates. If plant operating conditions are such
that examination of portions of the concrete cannot be
completed within this stated time interval, examination
of those portions may be deferred until the next reg-
ularly scheduled plant outage.

(c) The 10 year and subsequent examinations shall
commence not more than 1 year prior to. the specified
dates and shall be completed not more than I year after
such dates.

IWL-2420 UNBONDED POST-TENSIONING
SYSTEMS

(a) Unbonded post-tensioning systems shall be ex-
amined in accordance with IWL-2520 at 1, 3, and 5
years following the completion of the containment
Structural Integrity Test and every 5 years thereafter.

(b) The 1, 3, and 5 year examinations shall com-
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[WL-2420 REQVIREMENTS FOR CLASS CC C6M~PQNEN-TS IWL-2521.1
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A92 TABLE IWL-2500-1
EXAMINATION CATEGORIES

EXAMINATION •CATEGORY L-A. CONCRETE

Item Test or Examination Test or Examination Acceptance Extent Frequency Deferral
No. Parts Examined Requirement Method 'Standard of Examination of Exaulpnation of Examination

11.10 Concrete Surface

L1.11 All Areas IWL-2510 Visual, VT-3C IVWL-3210 IWL-2510 IWL-2410 NA

L112 Suspect Areas IWL-2510 Visual, VT-3C IWL-3210 IWL-2510 ]WL-2410 NA

EXAMINATION CATEGORY L-B, UNBONDED POST-TENSIONING SYSTEM

Item Test or Examination Test or Examination Acceptance Extent Frequency Deferral
No . Parts Examined Requirement Method Standard of Examination of Examination of Examination

L2.10 Tendon IWL-2522 iWL-2522 IWL-3221.1 IWL-2521 IWL-2420 NA

L2.20 Wire or Strand IWL-2523 IWL-2523.2 IWL-3221.2 IWL-2523.1 IWL-2420 NA

L2.30 Anchorage Hardware and Surrounding IWL-2524 Visual, VT-1 IWL-3221.3 IWL-2524.1 IWL-2420 NA
Concrete and VT-IC

L2.40 Corrosion Protection Medium IWL-2525 IWL-2525.2(a) IWL-3221.4 IWL-2525.1(a) IWL-2420 NA

L2.50 Free Water IWL-2525 IWL-2525.2(b) IWL-2525.1(b) IWL-2420 NA

0
z
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IWL-2521.1 REQUIREMENTS FOR CLASS CC COMPONENTS IWL-2525.1

TABLE IWL-2521-1
NUMBER OF TENDONS FOR EXAMINATION

Required Maximum
Percentage2.2  Minimum' Required

Inspection of all Tendons Number of Number of
Period of Each Type 3  Each Type Each Type

1st year 4 4 10
3rd year 4 4 10
Sth year 4 4 10

1Oth year 2 3 5
15th year 2 3 5
20th year 2 3 5

25th year 2 3 5
30th year 2 3 5
35th year 2 3 5

NOTES:
(1) Fractional tendon numbers shall be rounded to the next higher

integer. Actual number examined shall not be less than the
minimum required number and need not be more than the
maximum required number.

(2) The reduced sample size listed for the 10th year and subsequent
inspections Is applicable only If the acceptance criteria of IWL-
3221.1 are met during each of the earlier Inspections.

(3) A tendon type is defined by Its geometry and position In the
containment; e.g., hoop, vertical, dome, helical, and Inverted U.

the exempted tendon, and shall be examined in ac-
r'ordance with IWL-2520.

(c) Each exempted tendon shall be examined in ac-
cordance with IWL-2524 and IWL-2525 to the extent
that the end anchorages of the exempt tendon are ac-
cessible either during operation or at an outage.

IWL-2522 Tendon Force Measurements

(a) The prestressing force in all inspection sample
tendons shall be measured by lift-off or an equivalent
test.

(b) Equipment used to measure tendon force shall
be calibrated in accordance with a calibration procedure
prior to the first tendon force measurement and fol-
lowing the final tendon force measurement of the in-
spection period. Accuracy of the calibration shall be
within 1.5% of the specified minimum ultimate strength
of the tendon. If the post-test calibration differs from
the pretest calibration by more than: the specified ac-
curacy tolerance, the results of the examination shall
be evaluated.

IWL-2523 Tendon Wire and Strand Sample
Eamination and Testing

IWL-2523.1 Tendon Detensioning and Sample
,emoval. One sample tendon of each type shall be

completely detensioned. A single wire or strand shall
be removed from each detensioned tendon.

IWL-2523.2 Sample Examination and Testing
(a) Each removed wire or strand shall be examined

over its entire length for corrosion and mechanical
damage. The examination shall determine the location
of most severe corrosion, if any. Strand wires shall be
examined for wedge slippage marks.

(b) Tension tests shall be performed on each re-
moved Wire or strand: one at each end, one at mid-
length, and one in the location of the most corroded
area, if any. The following information shall be ob-
tained from each test:

(1) yield strength
(2) ultimate tensile strength
(3) elongation

IWL-2523.3 Retensioning. Tendons that have been
detensioned shall be retensioned to at least the force
predicted for the tendon at the time of the test. How-
ever, the retensioning force shall not exceed 70% of
the specified minimum ultimate tensile strength of the
tendon based on the number of effective wires or
strands in the tendon at the time of retensioning.

IWL-2524 Examination of Tendon Anchorage
Areas y.14/

IWL-2524.1 Visual Examination. A VT visual
examination in accordance with IWA(Q411i l be
performed on the tendon anchorage hardware, includ-
ing bearing plates, anchorheads, wedges, buttonheads,
shims, and the concrete extending outward a distance
of 2 ft from the edge of the bearing plate. The fol-
lowing shall be documented:

(a) concrete cracks having widths greater than 0.01
in.;

(b) corrosion, broken or protruding wires, missing
buttonheads, broken strands, and cracks in tendon an-
chorage hardware;

(c) broken wires or strands, protruding wires and
detached buttonheads following retensioning of tendons
which have been detensioned.

IWL-2524.2 Free Water Documentation. The
quantity of free water contained in the anchorage end
cap as well as any which drains from the tendon during
the examination process shall be documented.

IWL-2525 Examination of Corrosion Protection
Medium and Free Water

IWL-2S2S. 1 Samples
(a) Samples of the corrosion protection medium shall
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IW•L-2525. I 1992 SECTION Xl - DIVISION I IWL-2526

TABLE IWL-2525-1
CORROSION PROTECTION MEDIUM ANALYSIS

Characteristic Test Method Acceptance Limit

Water content ASTM D 95 In course of preparation

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)]

NOTES:
(1) Water Soluble Ion Tests. The inside (bottom and sides) of a one (1) liter beaker, approx. OD 105 mm,

height 145 mm. is thoroughly coated with 100 ± 10 grams of the sample. The coated beaker is filled
with approximately 900 ml of distilled water and heated in an oven at a controlled temperature of
IO0F (37.WC) ± 2F for 4 hours. The water extraction is testedby the noted test procedures for the
appropriate water soluble ions. Results are 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 1NH 2 SO4.
Place solution on a steam bath for 1/2 hour. Stir well. Add a few drops of Indicator (1% phenolphthalein)
and titrate with 1NNaOH until the lower layer just turns pink. If acid or base solutions are not exactly
IN, 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) (Ne)] 56.1

where

B=milliliters NaOH
M.,=normality of HZS0 4 solution
N,=normality of NaOH solution
W-weight of sample In grams

(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.

be taken from each end of each tendon examined. Free
water shall not be included in the samples.

(b) Samples of free water shall be taken where water
is present in quantities sufficient for laboratory anal-

.ysis.

IWL-2S25.2 Sample Analysis
(a) Corrosion protection medium samples shall be

thoroughly mixed and analyzed for reserve alkalinity,
water content, and concentrations of water soluble
chlorides, nitrates, and sulfides. Analyses shall be per-
formed in accordance with the procedures specified in
Table IWL-2525- 1.

(b) Free water samples shall be analyzed to deter-
mine pH.

IWL-2526 Removal and Replacement of
Corrosion Protection Medium

The amount of corrosion protection medium removed
at each anchorage shall be measured and the total
amount removed from each tendon (two anchorages)
shall be recorded. The total amount replaced in each
tendon shall be recorded and differences between
amount removed and amount replaced shall be docu-
mented.
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ARTICLE IWL-3000
ACCEPTANCE STANDARDS

IWL-3100 PRESERVICE EXAMINATION

IWL-3110 CONCRETE SURFACE CONDITION

IWL-3111 Acceptance by Examination

The condition of the surface is acceptable if the Re-
sponsible Engineer determines that there is no evidence
of damage or degradation sufficient to warrant further
evaluation or repair.

IWL-3112 Acceptance by Evaluation

Items with examination results that do not meet the
acceptance standards of IWL-3111 shall be evaluated
as required by IWL-3300.

IWL-3113 Acceptance by Repair

Repairs required to reestablish acceptability of an
item shall be completed as required by IWL-3300. Ac-
ceptable completion of the repair shall constitute ac-
ceptability of the item.

IWL-3120 UNBONDED POST-TENSIONING
SYSTEM

The condition of the unbonded post-tensioning sys-
tem is acceptable if it met the requirements of the con-
struction specification at the time of installation.

IWL-3200 INSERVICE EXAMINATION

IWL-3210 CONCRETE SURFACE CONDITION

IWL-3211 Acceptance by Examination

The condition of the concrete surface is acceptable if
the Responsible Engineer determines that there is no evi-
dence of damage or degradation sufficient to warrant
further evaluation or repair.

IWL-3212 Acceptance by Evaluation

Items with examination results that do not meet the
acceptance standards of IWL-3211 shall be evaluated
as required by IWL-3300.

IWL-3213 Acceptance by Repair

Repairs to reestablish the acceptability of an item
shall be completed as required by IWL-3300. Accept-
able completion of the repair shall constitute accept-
ability of the item.

IWL-3220 UNBONDED POST-TENSIONING

SYSTEMS

IWL-3221 Acceptance by Examination

IWL-3221.1 Tendon Force. Tendon forces are ac-
ceptable if:

(a) the average of all measured tendon forces, in-
cluding those measured in IWL-3221. 1(b)(2), for each
type of tendon is equal to or greater than the minimum
required prestress specified at the anchorage for that
type of tendon;

(b) the measured force in each individual tendon is
not less than 95% of the predicted force unless the
following conditions are satisfied:

(1) the measured force in not more than one ten-
don is between 90% and 95% of the predicted force;

(2) the measured forces in two tendons located
adjacent to the tendon in IWL-322 1. 1 (b)(1) are not less
than 95% of the predicted forces; and

(3) the measured forces in all the remaining sam-
ple tendons are not less than 95% of the predicted
force.

IWL-3221.2 Tendon Wire or Strand Samples. The
condition of wire or strand samples is acceptable if:

(a) samples are free of physical damage;
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IWL-3221.2 1992 SECTION XI - DIVISION I IWL-3320

(b) sample ultimate tensile strength and elongation
1p not less than minimum specified values.

IWL-3221.3 Tendon Anchorage Areas. The con-
dition of tendon anchorage areas is acceptable if:

(a) there is no evidence of cracking in anchor heads,
shims, or bearing plates;

(b) there is no evidence of active corrosion;
(c) broken or unseated wires, broken strands, and

detached buttonheads were documented and accepted
during a preservice examination or during a previous
inservice examination;

(d) cracks in the concrete adjacent to the bearing
plates do not exceed 0.01 in. in width.

IWL-3221.4 Corrosion Protecton Medium. Cor-
rosion protection medium is acceptable when the re-
serve alkalinity, water content, and soluble ion con-
centrations of all samples are within the limits specified
in Table IWL-2525-1.

IWL-3=2 Acceptance by Evaluation

Items with examination results that do not meet the
acceptance standards of IWL-3221 shall be evaluated
as required by [WL-3300.

IWL-3223 Acceptance by Repair or Replacement

Repairs or replacements to reestablish acceptability
the condition of an item shall be completed as re-
"fed by IWL-3300. -Acceptable completion of the re-

pair or replacement shall constitute acceptability of the
item.

IWL-3300 EVALUATION

IWL-3310 EVALUATION REPORT

Items with examination results that do not meet the
acceptance standards of IWL-3100 or IWL-3200 shall
be evaluated by the Owner. The Owner shall be re-
sponsible for preparation of an Engineering Evaluation
Report stating the following:

(a) the cause of the condition which does not meet
the acceptance standards;

(b) the acceptability of the concrete containment
without repair of the item;

(c) whether or not repair or replacement is required
and, if required, the extent, method, and completion
date for the repair or replacement;

(d) extent, nature, and frequency of additional ex-
aminations.

IWL-3320 REVIEW BY AUTHORITIES

The Engineering Evaluation Report shall be subject
to review by the regulatory and enforcement authorities
having jurisdiction at. the plant site.
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ARTICLE IWL-4000
REPAIR PROCEDURES

IWL-4100 GENERAL

IWL-4110 SCOPE

This Article provides rules and requirements for re-
pair of concrete containments.

IWL-4120 .REPAIR/REPLACEMENT
.PROGRAM

(a) Repairs shall be performed in accordance with
the Repair/Replacement Program required by IWA-
4140.

(b) Repairs shall be completed in accordance with
the Repair Plan of IWL-4200.

(c) The Repair/Replacement Program shall address
concrete material control.

IWL-4200 REPAIR PLAN

. The Repair Plan shall be developed under the di-
rection of a Responsible Engineer (IWL-2500).

IWL-4210 CONCRETE REPAIR

(a) The Repair Plan shall .specify requirements for
removal of defective material.

(b) The affected area shall be visually examined to
assure proper surface preparation of concrete and rein-
forcing steel prior to placement of repair material.

(c) When removal of defective, material exposes
reinforcing steel, the reinforcing steel shall. receive a
VT-i visual examination. Reinforcing steel is accept-
able when the Responsible Engineer determines that
there is no evidence of damage or degradation suffi-
cient. to warrant further evaluation or repair; When re-
quired, reinforcing steel shall be repaired in accordance
with IWL-4220. Repair of exposed-end anchors of the.

post-tensioning system shall be in. accordance with
IWL-4230.

(d) Repair material. shall be chemically, mechani-
cally, and physically compatible with existing concrete.

(e) When detensioning of prestressing tendons is re-
quired. for repair of the. concrete surface. adjacent to the
tendon, the Repair Plan shall. require the following:

(1) selection of repair material. to minimize stress
and strain incompatibilities between repair material and
existing concrete;

(2) procedures for application of repair material;
(3) procedures for detensioning and retensioning

of prestressing tendons.
(f) The Repair Plan shall. specify requirements for

in-process sampling and testing. of repair material.

IWL-4220 REPAIR OF REINFORCING STEEL

Damaged. reinforcing steel shall be repaired by any
method -permitted in the. original Cpnstruction Code or
in Section II, Division 2, with or without. removal of
the damaged reinforcing steel.

IWL-4230 REPAIR OF THE POST-TENSIONING SYSTEM

(a) Weld repair of bearing plates and shim plates of
the. post-tensioning system shall meet the applicable re-
quirements of IWA-4000. The. corrosion protection me-
dium shall be.restored following the. repair.

(b) Procedures, for detensioning and retensioning of
prestressing tendons shall be specified in the Repair
Plan.

IWL-4300 EXAMINATION

The repaired area shall be examined in accordance
with IWL-2000 to establish a new preservice record
and shall meet the acceptance standards of IWL-3000.
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A92; ARTICLE IWL-5000
SYSTEM PRESSURE TESTS

1,WL-5100 SCOPE

This Article provides requirements for pressure test-
ing concrete containments following repair or replace-
ment.

IWL-5200 SYSTEM TEST REQUIREMENTS

'IWL-5210 GENERAL -

A containment pressure test shall be performed fol-
lowing repair or replacement unless any of the follow-
ing: conditions exist:

(a) The Engineering Evaluation Report (IWL-3310)
demonstrates that the structural integrity of containment
im the existing unrepaired condition has not been re-
duced below that required by the original design cri-
teria.

(b) The repair or replacement affects only the cover
concrete external to the outermost layer of structural
reinforcing steel or post-tensioning tendons.

(c) The repair or replacement involves only ex-
change of post-tensioning tendons, tendon anchorage
hardware, shims, or corrosion protection medium.

IWL-5220 TEST PRESSURE

The pressure test shall be conducted at the design
basis accident pressure, P=.

. IWL-5230 LEAKAGE TEST

placement is performed with the plant in operation, the
pressure test may be deferred until the next scheduled
integrated leak-rate test.

IWL-5250 TEST PROCEDURE AND
EXAMINATIONS

The pressure test shall be conducted in accordance
with a detailed procedure prepared under the direction
of the Responsible Engineer. The surface of all con-
tainment concrete placed during repair or replacement
operations shall be examined by VT-I examination
prior to start of pressurization, at test pressure, and
following completion of depressurization. Extended
surface examinations, additional examinations during
pressurization, other examinations, and measurements
of structural response to pressure shall be conducted as
specified by the Responsible Engineer.

IWL-5260 CORRECTIVE MEASURES

If the surface examinations of IWL-5250 cannot sat-
isfy the requirements specified by the Responsible En-
gineer, the area shall be examined to the extent nec-
essary to establish requirements for corrective action.
Repairs shall be performed in accordance with IWL-
4000, and pressure testing shall be repeated in accor-
dance with IWL-5200, prior to returning the contain-
ment to service.

IWL-5300 REPORT

A pressure test report shall be prepared under the
direction of the Responsible Engineer. This report may
be an addition to a previously-prepared Engineering
Evaluation Report (IWL-3310). The report shall de-
scribe pressure test procedures and examination results
and shall state whether or not the repair or replacement
is acceptable. If the repair or replacement is not ac-
ceptable, the report shall specify corrective measures.

If the repair or replacement penetrated the contain-
ment metallic liner, or otherwise breached containment
leak-tight integrity, a leakage rate test shall be con-
ducted as required by IWE-5000.

•IWL-5240 SCHEDULE OF PRESSURE TEST

If the repair or replacement is performed with the
plant shutdown, the pressure test shall be conducted
prior to resumption of operation. If the repair or re-
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ARTICLE IWL-7000
REPLACEMENTS

IWL-7100 GENERAL REQUIREMENTS

IWL-7110 SCOPE

(a) This Article provides rules and requirements for
reinstallation and replacement of post-tensioning sys-
tem items for concrete containments.

(b) Grease caps and installation screws are exempt
from the requirements of this Article.

IWL-7120 REPLACEMENT PROGRAM

The following items, as applicable, shall be con-
tained in the Replacement Plan:

(a) requirements for removal of items that are to be
replaced;

(b) surface preparation required prior to installation
of replacement items;

(c) examinations required prior to installation of re-
placement items;

(d) detensioning and retensioning requirements for
tendons affected by installation of replacement items;

(e) requirements and procedures applicable to in-
stallation of replacement items;

(t) in-process sampling and testing requirements to
be performed during installation of replacement items.
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U.S. NUCLEAR REGULATORY COMMISSION Revision 3
July 1990

REGULATORY GUIDE
OFFICE OF NUCLEAR REGULATORY RESEARCH

REGULATORY GUIDE 1.35
(TASK SC 810-4)

INSERVICE INSPECTION OF UNGROUTED TENDONS
IN PRESTRESSED CONCRETE CONTAINMENTS

A. INTRODUCTION

General Design Criterion 53, "Provisions for
Containment Testing and Inspection," of Appendix
A, "General Design Criteria for Nuclear Power
Plants," to 10 CFR Part 50, "Domestic Licensing of
Production and Utilization Facilities," requires. in
part. that the reactor containment be designed to per-
mit (1) periodic inspection of all important areas and
(2) an appropriate surveillance program. This guide
describes a basis acceptable to the NRC staff for
developing an appropriate inservice inspection and
surveillance program for ungrouted tendons' in pre-
stressed concrete containment structures of light-
water-cooled reactors.

The Advisory Committee on Reactor Safeguards
has been consulted concerning this guide and has
concurred in the regulatory position.

Any information collection activities mentioned
in this regulatory guide are contained as requirements
in 10 CFR Part 50. which provides the regulatory ba-
sis for this guide. The information collection require-
ments in 10 CFR Part 50 have been cleared under
0MB Clearance No. 3150-0011.

B. DISCUSSION

Following the issuance for public comment of the
proposed Revision 3 of this regulatory guide (Task SC

'For the purpose of this guide, a tendon Is defined as a
separate continuous multiwire or multistrand tensioned ele-
ment anchored at both ends to an end anchorage assembly.

810-4) and of the accompanying proposed Regula-
tory Guide 1.35.1 (Task SC 807-4) in April 1979,
the NRC Office of Research awarded a contract to
Oak Ridge National Laboratory (ORNL). The con-
tract work included evaluating actual inspections per-
formed by licensees, the methods of implementing
Revision 2 of this guide, and the opinions and prob-
lems of utilities. A/Es. vendors, etc.. related to Revi-
sion 2 of this regulatory guide. The contractor also
considered the pertinent portion of the January 1982
draft version of "Inservice Inspection of Concrete
Pressure Components." developed by a Working
Group of ASME Section XI, in making final sugges-
tions for modifying this guide. These suggestions were
published in NUREG/CR-2719.2

This guide has been revised to reflect public com-
ments. suggestions from ORNL, and additional staff
review.

Regulatory Position I provides general informa-
tion., on the applicability of the guide, frequency of
inservice inspections, and inspections when there are
two containments at a site.

Regulatory Position 2 delineates the method of
determining sample size and emphasizes random
sampling. If random sampling can not be assured, it
is acceptable to select representative samples from

2NUREGICR-2719. "Evaluation of Inservice Inspections of
Greased Prestressing Tendons," by J. R. Dougan. Nuclear
Regulatory Commission. September 1982. Available for sale
from the U.S. Government Printing Office, P.O. Box 37082,
Washington. DC 20013-7082, or from the National Technical
Information Service. Springfield. VA 22161.

USNRC REGULATORY GUIDES The guides are issued In the following ton broad divisions:
Regulatory Guides are issued to describe and make available to the pub-
lic methods acceptable to the NPC staff of implementing specific parts
of the Commission' S regulations, to deilneate techniques used by the :. power R eactors 7. Producas

staff In evaluating specific problems or postulated accidents, or to ,r.. 2. Reserc a Tea R.actcn 7. Transcotation
vide guidance to applicants. Regulatory Guices aret not substitutes for 3. Fuels and Materials Facilities 8. Occupational Health
regulations. and Compliance with them is not required. Methods and 4. Envircanrital and Siting 9. Antitrust and Financial Review
solutions different from those set out In the guides will be acceotable it S. Materials and Plant Protection 10. General
they provide a basis trf the findings requisite tO the issuance or continti-
ance of a permit or license by the Commission. Cooles of Issued guides may be purchased from the Government Printing

This guide was issued after consideration of comments received from Office at the current GPO price. Infomation on current GPO onies may
the public. Comments arid suggestions for improvemnnts In these be Obtained by contacting the Superintendent of DOcus•ieltS. U.S.
guides are encouraged at all times. and guides will be revised. as aso- Covemmeot Printing Office. Poet Office Box 37082. Washlngton. OC
pro!natit. to accommodate comments and to reflect n•w info•lation or 20013-7082. teleophne 12=275-2060 or (202)275-2171.
eaperiene.

Written comments may be submItted to the Regulatory Publications Issued guides may also be purchased from the National Teclhnical Intfr-
Branch. OFIPS. AOM. U. S. Nuclear Regulatory Cormmssion. Wasning- mation Service on a standIng order basis. Ostaila on this service may be
ton. OC 20M55. obtained by writing NTIS. 5288 Potn Royal Road. Springfield. VA 22161.
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between the pairs of buttresses and from various
heights. The samples for each inspection may be se-
lected any time prior to the inspection. Since inspec-
-ions can be performed when the plant is operating,

ýiere may be certain areas where inspection of a ran-
domly selected tendon might result in some radiologi-
cal exposure to the inspecting personnel. The posi-
tion provides for substituting a readily accessible
tendon for such a tendon.

Regulatory Position 3 describes the areas and ex-
tent of visual examinations during each inspection.

Regulatory Position 4 presents the criteria for
performing prestress monitoring tests.

Regulatory Position 5 states the extent and scope
of tendon material testing.

Regulatory Position 6 lists items that should be
considered in the inspection of sheathing filler grease,
In order to assess the potential grease leakage, a rec.
ommendation is made to compare the amount ol
sheathing filler grease removed with that being re-
placed.

Regulatory Position 7 discusses the individual cri.
teria for evaluating inspection results as follows:

In Regulatory Position 7. 1, prestress monitorini
criteria have been developed to ensure that any sign-
of systematic tendon force degradation are detectec
and investigated. Acceptance of 95% of the predictec
)orce for two tendons out of three in Regulatory Posi.
tion 7.1.3 is a slightly relaxed criterion from Revisior
2 of the guide. It should be recognized, however, thai
the primary objective is to compare the measurec
tendon forces against the predicted forces at the timi
of the lift-off testing. Regulatory Guide 1.35.1 pro.
vides guidance on establishing the predicted forces.

A provision has been added to check the averago
of measured forces against the minimum requirec
force in an average (hypothetical) tendon in a group
This provision is added as a result of a suggestiot
from the contractor (ORNL) and public comments. I
should be recognized that each individual tendot
force (measured) will have to be modified to reflec
the condition of an average tendon. The contributini
modifying factors would be the difference in instalia
tion forces and in the elastic shortening losses, as
suming the time-dependent characteristics remain es
sentially the same for the group of tendons.

The loss of prestress from creep and shrinkage o
concrete and stress relaxation of the tendon steel ar
time-dependent and are predicted on such a basis
The predicted tendon force may be represented by
sloped line in a semi-logarithmic graph. The trend c
the actual effective tendon force is obtained by join
ling the points on the graph representing the meas
ured tendon forces in two or more surveillances c

the same tendon or tendons in a group. By extending
- the trend line, one can determine when the effective
* tendon force will be below the minimum required.

Regulatory Position 7.2 provides a means of
* tracking elongations during lift-off testing. The 10%

tolerance in elongations at specific loads of reten-
" sioned tendons should include the effect of differen-

tial friction (from fully greased vs. coated tendons)
and errors attributed to calibration, measurement

. procedures, and equipment.

Regulatory Position 7.4 provides detailed guid-
ance on the results of the grease examination.

The incident of tendon anchor head failures at
Farley demonstrated that the free water in grease was

* the main source of hydrogen for hydrogen stress
cracking of high-hardness anchor heads. High-

.. hardness anchor heads are used in large-size tendon
systems (i.e., >750 tons). Since the small-size (.S750
tons) tendons have not exhibited such characteristics,
two limits for water are provided. It should be recog-
nized that these limits are not the threshold limits for
distress in anchor heads. When these limits are ex-
ceeded, it is advisable to detension the tendon and
look for cracks on the shim side of the anchor heads.

An assessment of a base number for filler grease
I has been proposed for new grease in ASME Sec-
S tion III, Division 2, and for new and old grease in
I ASME Section XI. The grease used in many operat-
I ing plants tends to have a low base number L<5). The

newer grease formulations tend to have base numbers
I in excess of 20. Hence, two acceptance limits have
t been provided.

At least two plants that implemented the detailed
grease examination criteria experienced problems
with the void limit of 5%. Further inquiry into the
matter revealed that when the injection pressure was
very high (twice the pressure used during installation

d of grease), the amount of grease replaced was 10 to
15% higher than that removed. The staff discourages

I this practice, as there is a likelihood of tearing the
t sheathing joints at such pressures, opening a way for
I grease to seep into the concrete. Hence, Regulatory
t Position 7.4 has been revised to reflect this consid-

eration.

" The NRC staff encourages operating plant licen-
- sees to review their existing tendon inservice inspec-
•- tion programs and evaluate them from the standpoint

of operating convenience, safety improvements, and
•f cost reduction potential.

e The NRC staff recognizes that in some older
plants (plants operating before the initial issuance of

a Regulatory Guide 1.35 in 1974), adopting all provi-
if sions of this revised guide may not be feasible without
*- extensive retrofitting. In such cases, licensees are ad-

vised to present their revised inservice inspection pro-
if grams with any necessary exemptions from the
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specific provisions of this guide. If licensees adopt
this Revision 3 to Regulatory Guide 1.35, it should be
-adopted in its entirety, not just segments of the guide.

C. REGULATORY POSITION

I. GENERAL

1. 1. The inservice inspection program de-
scribed in this guide should be used with the following
types of prestressed concrete containment structures:

a. Prestressed concrete containments
having a shallow-dome roof on cylindrical wails with
the cylinder prestressed in hoop and vertical direc-
tions and the dome prestressed by three families of
tendons at 60*.

b. Prestressed concrete containments
having a hemispherical-dome roof on cylindrical walls
with two families of inverted U tendons placed at 904
to each other and hoop tendons located in the cylin.
der and dome.

1.2. For containments that differ from these
two types, the program described should serve as the
basis for the development of a comparable inservice
inspection program.

1.3. The inservice inspection should be per.
formed 1, 3, and 5 years after the initial structurai
integrity test (ISIT) and every 5 years thereafter.

1.4. Containments should be designed and con.
structed so that the prestressing anchor hardware iL
accessible for inservice inspection.

1.5. All containment structures with ungroutec
tendons should be inspected in accordance with thil
guide. However, the liftoff force comparison may bi
performed as shown in Figure I if any two contain.
ments at the same site are shown to satisfy all three o
the following conditions:

a. The containments are identical in al
aspects such as size. tendon system
design, materials of construction, anc
method of construction.

b. Their ISITs were performed within tw
years of each other.

c. There is no unique situation that ma!
subject either containment to a differ
ent potential for structural or tendoi
deterioration.

For both containments, the visual and fille
grease inspection should be performed according ti
Regulatory Positions 3 and 6 at frequencies describei
in Regulatory Position 1.3.

2. SAMPLE SELECTION

2.1. For the inspections at 1. 3. and 5 yean
4% of the population of each group (vertical, hoop
dome, and inverted U) of tendons should be selecte,

randomly with a minimum of four tendons from each
group. The sample size from any group need not ex-
ceed ten.

2.2. If the inspections performed at 1. 3, and 5
years indicate no abnormal degradation of the post-
tensioning system, 2% of the population of each
group (vertical, hoop, dome, and inverted U) of ten-
dons or five tendons, whichever is less. may be se-
lected for the subsequent inspection with a minimum
of three tendons for each group.

2.3. The fraction obtained as a percentage of a
tendon population should be rounded off to the near-
est integer.

2.4. The tendons to be inspected should be
randomly selected from each group during each in-
spection. However, to develop a history and to corre-
late the observed data, one tendon from each group
should be kept unchanged after the initial selection,
and these unchanged tendons should be identified as
control tendons.

2.5. If. owing to plant operating conditions, a
randomly selected tendon from a group cannot be
inspected during a scheduled inspection, another
sample from the group should be randomly selected.
The tendon that was selected but not inspected
should be inspected during the following plant shut-
down and accepted (or rejected) on an individual
tendon basis.

2.6. Tendons, except the control tendons, that
had been inspected and found intact during previous
inspections should be excluded from the group popu-
lation during subsequent inspections.

3. VISUAL INSPECTION
3.1. The exterior surface of the containment

should be visually examined to detect areas of large
spall,3 severe scaling, D-cracking in an area of 25

f square feet or more, other surface deterioration or
disintegration, or grease leakage.

1 3.2. Tendon anchorage assembly hardware
(such as bearing plates, stressing washers, shims,
wedges, and buttonheads) of all tendons selected as
described in Regulatory Position 2 should be visually
examined. For those containments for which only vis-
ual inspections need be performed, tendons selected
as described in Regulatory Position 2 should be visu-

Y ally examined to the extent practical without disman-
ding. load-bearing components of the anchorage or
removing grease caps.

3.3. Bottom grease caps of all vertical tendons
r should be visually inspected to detect grease leakage
D or grease cap deformations. Removal of grease caps is
I not necessary for this inspection.

vThe terms "large spail. "severe scaling." *D-cracking,"
'deterloration" and disintegration" are as defined In the
American Concrete Institute publication. ACI 201.1R-68.
, Cuide for Making a Condition Survey of Concrete in Serv-
Ice." The publication can be obtained from the American
Concrete Institute, Redford Station. Detroit, Michigam

d 48219.
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3.4. Concrete surrounding visually inspected
tendon anchorages should also be checked visually
for indications of abnormal material behavior.

4. PRESTRESS MONITORING TESTS

Tendons selected as described in Regulatory Po-
sition 2 should be subjected to liftoff or other equiva.
lent tests to monitor their prestress. Additionally, the
tests should include the following:

4.1. One tendon, randomly selected from each
group of tendons during each inspection, should be
subjected to necessary detensioning in order to iden-
tify broken or damaged wires or strands.

4.2. The simultaneous measurement of elonga-
tion and jacking force during retensioning should be
made at a minimum of three approximately equally
spaced levels of force between zero and the lock-of]
force.

S. TENDON MATERIAL TESTS AND
INSPECTIONS

5.1. A previously stressed tendon wire or strand
from one tendon of each group should be removec
for testing and examination over its entire length tc
determine if evidence of corrosion or other deleteri.
ous effects is present. At each successive inspection,
the samples should be selected from different ten.
dons. The tendon selected may be the same as thai
selected for detensioning. In addition, all wires oa
strands identified as broken should be removed foi
tensile testing and visual examination.

5.2. Tensile tests should be made on at leas
three samples cut from each removed wire or strand
one at each end and one at mid-length. The sampleý
should be the maximum length practical for testini
and the gauge length for the measurement of elonga
tion should be in accordance with the relevant ASTV
specification. The following information should b,
obtained from each test:

1. Yield strength

2. Ultimate tensile strength

3. Elongation at ultimate tensile strength

6. INSPECTION OF FILLER GREASE

A sample of sheathing filler grease from each o
the sample tendons should be taken and analyzed ac
cording to the following national standards.

1. To determine water content, ASTM D95
"Standard Test Methods for Water in Petro
leum Products and Bituminous Materials b
Distillation."4

2. To determine reserve alkalinity, ASTN
D974. "Standard Test Methods for Neutrali

zation Number by Color-Indicator Titra-
tion."4"

6

3. To determine the concentrations of water-
soluble chlorides. ASTM D512. "Standard
Test Methods for Chloride Ion in Water."4

4. To determine nitrates, ASTM D3867, "Stan-
dard Test Methods for Nitrite-Nitrate in
Water" 4 (formerly ASTM D992).

5. To determine sulfides. APHA 428. "Stan-
dard Methods for Examination of Water and
Waste Water."e

In addition, the amount of sheathing filler grease
removed and replaced should be compared to assess
grease leakage within the structure.

7. EVALUATION OF INSPECTION RESULTS
7.1. The prestressing force measured for each

tendon in the tests described in Regulatory Position 4
should be compared with the limits predicted for the
time of chat test. Regulatory Guide 1.35.1 provides
further information on the determination of these
limits.

7. 1. . If the measured prestressing force
of the selected tendon in a group lies above the pre-
scribed lower limit, the liftoff test is considered to be

a positive indication of the sample tendon's accept-
ability.

7.1.2. If the measured prestressing force
of a selected tendon in a group lies between 95% of
the prescribed lower limit and 90% of the prescribed
lower limit, two additional tendons, one on each side
of the first tendon, should be checked for their pre-
stressing forces. If the prestressing forces of each of

t the second and third tested tendons are above 95%
of the prescribed lower limits for the tendons, all

s three tendons should be restored to the required level
; of integrity and the tendon group should be

considered acceptable.

7.1.3. In Regulatory Position 7.1.2, if the
prestressing force of any two adjoining tendons falls
below 95% of the prescribed lower limits of the ten-
dons, additional lift-off testing should be done to de-
tect the cause and extent of such occurrence. The
condition should be considered reportable.

7.1.4. If the measured prestressing force
of the selected tendon lies below 90% of the pre-
scribed lower limit, the defective tendon should be
fully investigated and a determination should be
made as to the extent and cause of such occurrence.
Such an occurrence should be considered a report-
able condition.

'ASTM Standards can be obtained from the American So-
ciety of Testing and Materials. 1916 Race Street. Philadel-
phia. PA 19103.

Y 'Modifled by Note 3 of Table CC-2422-1 of the ASME
B&PV, Section 11I. Dlv. 2. 1982 Winter Addenda.

GAPHA Standards can be obtained from the American Pub-
He Health Association, 1015 Eighteenth Street NW., Wash-
ington. DC 20036.
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S•7.1.5. If the average of all measured ten-
don forces for each group (corrected for average
condition) is found to be less than the minimum re-
quired prestress level (as defined in the plant's Tech-
nical Specifications) at anchorage location for that
group. the condition should be considered report-
able.

7.1.6. If from consecutive surveillances
the measured prestressing forces for the same tendon
or tendons in a group indicate a trend of prestress
loss larger than expected and the resulting prestress-
ing forces will be less than the minimum required for
the group before the next scheduled surveillance, ad-
ditional lift-off testing should be done to determine
the cause and extent of such occurrence. The condi-
tion should be considered reportable.

7.2. During detensioning and retensioning of
tendons (Regulatory Position 4.2), if the elongation
corresponding to a specific load differs by more than
10% from that recorded during installation of the ten-
dons, an investigation should be made to ensure that
the difference is not related to wire failures or slip of
wires in anchorages. A difference of more than 10%
should be considered reportable.

7.3. Failure in the tensile test at a strength or
elongation value less than the minimum requirements
of the tendon material should be considered report-
able. Other conditions that indicate corrosion (metal
reduction) found by visually examining wire or
strands should be considered reportable.

7.4. Reportable conditions for sampled sheath-
ing filler grease include:

f. Amount of grease replaced exceeds 5% of
the net duct volume, when injected at the
original installation pressure.

g. Grease leakage detected during general visual
examination of the containment exterior sur-
face.

h. Presence of free water.

8. REPORTING TO THE NRC

The reportable conditions listed in Regulatory
Positions 7.1.3, 7.1.4. 7.1.5. 7.3, or 7.4 could indi-
cate a possible abnormal degradation of the contain-
ment structure (a boundary designed to contain ra-
dioactive materials). Any such condition should be
reported to the NRC in accordance with the recom-
mended reporting program of Regulatory Guide 1. 16,
"Reporting of Operating Information-Appendix A
Technical Specifications."

The NRC staff recognizes that for some contain-
ment designs, adoption of all provisions of this guide
may not be feasible. In those cases, licensees should
present alternatives for those provisions of the guide
they are unable to implement.

D. IMPLEMENTATION

The purpose of this section is to provide informa-
tion to applicants and licensees regarding the NRC
staff s plans for using this regulatory guide.

Except in those cases in which the applicant or
licensee proposes an acceptable alternative method
for complying with specified portions of the Commis-
sion's regulations, the methods described herein will
be used in the evaluation of nservice inspection and
surveillance programs for the following :iuclear power
plants using prestressed concrete containments with
ungrouted tendons:

1. Plants for which the construction permit or
design approval is issued after July 31. 1990.

2. Plants for which the licensee voluntarily
commits to the provisions of this guide.

a. Water content

b. Chlorides

c. Nitrates

d. Sulfides

e. Reserve alkalinity
(Base numbers)

Exceeding 10% by wt

Exceeding 10 ppm

Exceeding 10 ppm

Exceeding 10 ppm

Less than 50% of the
installed value or less
Lhan zero when the
installed value was less
than 5
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Sample Size Criteria (See Regulatory Position 2)
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REGULATORY ANALYSIS

A separate regulatory analysis was prepared for
this Revision 3 to Regulatory Guide 1.35. The regula-
tory analysis is contained in NUREG/CR-4712.
'Regulatory Analysis of Regulatory Guide 1.35 (Revi-
sion 3. Draft 2)-in-Service Inspection of Ungrouted
Tendons in Prestressed Concrete Containments"
(February 1987), and is available for inspection or

copying for a fee in the Commission's Public Docu-
ment Room. 2120 L Street NW., Lower Level.
Washington. DC. NUREG/CR-4712 is aLso for sale at
the U.S. Government Printing Office, P.O. Box
37082. Washington. DC 20013-7082, and at the Na-
tional Technical Information Service. 5285 Port
Royal Road. Springfield, VA 22161.
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1.0 PURPOSE AND OBJECTIVE

The purpose of this calculation is to provide tendon force curves for Florida Power Corporation for the Crystal
River Unit 3 facility in support of the upcoming 8THtendon surveillance period scheduled for the Fall of 2007. The
following information and calculations here within are based upon FPC Calculation S-95-0082 and PSC
Calculation N750-001. The same design process will be utilized for generating the tendon force curves for the
current tendon surveillance. Specific tasks to be performed as part of this scope include the following:

1.1 Determine the predicted tendon losses and develop force/time curves for each of the selected tendons for the
eighth surveillance period. Generate the tendon force curves for the selected tendons and the tendons
adjacent to the selected tendons.

1.2 In addition to the current force curves developed, calculation CR-N991-001 supports all tendon force
calculations for any period for the selected individual tendon.

2.0 DESIGN INPUT

Design input information has been reviewed and can be found in FPC calculation S-95-0082. These calculations
have included all force losses, which the surveillance tendons have incurred since original installation. The
original installations cards are in Appendix-A. Data taken from these sheets include the effective wires and the
original tendon force at installation.

3.0 SCOPE AND TENDON SELECTION

Tendons were selected for the eighth surveillance period by Florida Power Corporation and distributed to
Precision Surveillance Corporation. The tendons selected for the eighth surveillance are listed below.

12V01 (C) 13H36 D1 29

45V2~0. 421-146 ~ZQD212(C)

61V17 46H21 (C) D238(D)

34V1 7(A). 51 H34(D) D337(A)

62H30

461-107(A) ( -

(C) -COMMON (D) - DETENSION (A) - ALTERNATE
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4.0 CALCULATIONS

4.1 General Background

Tendon forces curves are to be prepared for the upcoming 8th tendon surveillance period at CR3. From the basic
criteria as presented in Calculation S-95-0082, the supporting work for this surveillance will be based upon those
calculations.

4.1.1 Tendon losses have been calculated in the past per the Reference 8, 9, 10 and 11 of Calculation S-95-
0082. The individual losses include the following.

4.1.1.1 Force loss due to elastic shortening of the containment as a result of the prestressing process and the
particular sequence of tendon stressing.

4.1.1.2 Force loss due to the stress relaxation of the tendon wires.

4.1.1.3 Loss of prestress force due to the creep characteristics of the concrete structure.

4.1.1.4 Loss of prestress force due to the shrinkage of the concrete structure.

4.1.2 Based on the work previously accomplished in the prior surveillances, new spreadsheets were prepared
this surveillance using Microsoft Excel for the collection of input data and for the calculation of tendon
losses needed for generation for the force curves. The generation of the force curves was also automated
this surveillance by using Excel to plot the graphs. The organization of most data used for this calculation
was setup into Excel workbooks with subfiles built and included in each workbook. There is a separate
workbook for each of the three tendon groups and each one contains the following:

4.1.2.1 Tabulated input data.

4.1.2.2 Original tendon stressing sequences.

4.1.2.3 Effective wire summaries.

4.1.2.4 Original Stressing Data

4.1.2.5 Separate sheets including each tendon loss spreadsheet, plot data and an individual force curve.

4.2 Schedule Information

4.2.1 The expected timing for the eighth surveillance is Fall 2007. A date of October 1, 2007 will be used as
basis for determining the predicted values of Base, 95% Base and 90% Base and labeling this information
on the force curves. A vertical line will be shown on the force curves at the point of the eighth surveillance
and the calculated values of Base, 95% Base and 90% Base representing points on the curves at that time
will be included on each of the curves.

4.3 General Procedure for Force Curve Generation

The same procedure within the calculation for the preparation of the force curves for the fourth, fifth, sixth and

seventh surveillance periods will be followed.

4.3.1 Preparation of Data Input Spreadsheets

4.3.1.1 In each of the Excel workbooks is a data input file where data from source calculations and current
tendon history sheets has been tabulated. See Appendix-A for tendon history sheets.

4.3.2 Procedure for Determination of Individual Tendon Losses

The procedure for the tendon loss calculations, as derived from the reference documentation, is as follows:

4.3.2.1 Calculate original force in the tendons.
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^R 0 XL ActualLiftoffpressure xWireFactor
ORIGFoRCE = u.7t Pr edictedLiftoffpressure)

Where: Fut (Kip Force) = Tendon Area (in2) x fu, (ksi) = 0.05985 x 240

fult = 240 ksi, typical for all CR3 wires.

Wire Area = 0.07685 in2

Tendon Area (in 2) = Area/Wire (in2) x No. of Wires. (Considered by wire factor.)

4.3.2.1.1 Actual and predicted original liftoff pressures are obtained from the Tendon History Sheets. See
Appendix-A for Tendon History Sheets.

4.3.2.1.2 The above expression was used as the basis for the calculations for all of the shop and field end
forces calculated on the Data Input Spreadsheets. This procedure does not apply to retensioned
tendons.

4.3.2.1.3 Note that the wire factor as shown in the various spreadsheets is a value representing the tabulated
number of effective wires over a total of 163. The number of wires is usually 163 unless cut, loose or
considered ineffective. The number of effective wires as recorded from the original installation is
documented on the tendon history sheets.

4.3.2.1.4 Note that the wire factor used is based on current information and is not based on the number of
wires at the time of installation, therefore the original Force calculated may not be the "original force"
in the tendon back at that time. The effect of less effective wires lowers the curve vertically. This is
insignificant at the current time as the curve of interest will be correct for use at this time.

4.3.2.2 Calculate Elastic Shortening Losses

4.3.2.2.1 The elastic shortening losses are a function of the stressing sequence number for the individual
tendon. In addition, the tendon wire factors are also considered and used. The base expression
used to calculate these forces is the same as used in previous calculations and is already built into
the basic spreadsheet templates. All the equations for elastic shortening were confirmed as being
the same as established in prior calculations. Based on the review of the procedure for calculating
these losses, it is concluded that the existing templates are still appropriate and correct with the
additional input of stressing sequence data and wire factors to be input for the current group of
tendons for this surveillance.

4.3.2.2.2 The original stressing sequences and data input worksheets for all tendons are at the beginning of
each design input/output of the three types of tendons. See Appendix-A for tendon wire factor and
source data.

4.3.2.2.3 Elastic Shortening Losses for Dome Tendons

4.3.2.2.3.1 There are two expressions used for elastic shortening for the dome tendons depending on the
stress sequence numbers. For dome tendons in sequences I through 27, the Domelow template
is used. For tendons in sequences 28 through 32, the Domehigh template is to be used. This is
because of the two separate expressions used for the calculation.

Elastic Shortening Losses:

For Dome Tendons in Sequences 1 through 27
N = 27 Total Sequences
n = Sequence of particular tendon.

Force Loss due to elastic shortening = Fles
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Fj"= (N~n) x(8 2 .7 )+ 75]xWireFactor

Elastic Shortening Losses:

For Dome Tendons in Sequences 28 through 32
N = 5 (Sequences 28 through 32)
n = Sequence number less 27

i.e. for sequence 28, n = 1
for sequence 29, n = 2
for sequence 30, n = 3
for sequence 31, n = 4
for sequence 32, n = 5

FIes = [[(N- ]x(4 7 .4 )-13.7]xWireFactor

4.3.2.2.3.2 The value for elastic shortening in kips declines as the stressing sequence increases. A review of
the data for the dome group show that values for the dome group goes from 154.6 kips for
sequence 1 tendons down to 75 kips for sequence 27 tendons, and further going down to -13.7
kips for the last sequence, sequence 32. Note that wire factor differences between individual
tendons will cause the calculated result to vary slightly for two tendons within the same stressing
sequence.

4.3.2.2.4 Elastic Shortening Losses for Hoop Tendons:

N = 60 Total Sequences.
n = Sequence of particular tendon.
Force Loss due to elastic shortening =

Fes -(N-n)) xA 34.0 xWireFactorN

4.3.2.2.4.1 A review of the data for the hoop tendon group shows that the range of values for the calculated
elastic shortening goes from 127.3 kips for sequence 3 tendons down to 0 kips for the last tendon
sequence, sequence 60.

4.3.2.2.5 Elastic Shortening Losses for Vertical Tendons:

N = 31 Total Sequences.
n = Sequence of particular tendon.
Force Loss due to elastic shortening:

Fies [ ( n N) x134.0 xWireFactor

4.3.2.2.5.1 A review of the data for the vertical tendon group shows that the range of values calculated for
elastic shortening goes from 71.1 kips for sequence 1 tendons down to 4.7 kips for sequence 29
tendons. There are a total of 31 stressing sequences for the vertical tendons.

4.3.2.3 Calculate Wire Stress Relaxation Losses
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4.3.2.3.1 Wire stress relaxation losses and the procedure for the determination of these losses for the 4th, 5 th,

61h and 7th surveillances are addressed in previous calculations. The original wire relaxation curve,
as provided by test data from the wire vendor, forms the bases for wire relaxation loss values. It was
determined that the same procedures and figures as calculated in those prior calculations are still
applicable for this surveillance.

4.3.2.3.2 Note that there were adjustments made to the original stress relaxation values from the vendor
relaxation curve to allow for some conservatism and for temperature consideration of 100' F vs. 680
F. Also, per the original design, the wire factor or actual number of effective wires was considered
as negligible for these losses and was not included. Note that values for stress relaxation range
between 40 and 50 kips for the surveillance period for all three tendon groups.

4.3.2.4 Calculate Creep Losses

4.3.2.4.1 Original concrete creep calculations can be found in Calculation 2-95-0082. The losses are based
on the curve contained in the reference calculation. Creep values are different for each of the three
groups of tendons. For the dome tendons in the coming surveillance period, creep values are the
same and are approximately 152 to 158 kips. Hoop values are between 79 and 83 kips and verticals
are 36 to 38 kips.

4.3.2.5 Calculate Shrinkage Losses

4.3.2.5.1 Original losses from shrinkage were taken from Calculation S-95-0082. The straight line shrinkage
losses in micro inches per inch as calculated in the previously stated calculation are still applicable
for this surveillance period. Tabulated values from the references were input into the dome, hoop
and vertical spreadsheets. There are no additional variables or considerations, and the same values
are to be used for this calculation. From a review of the output information, the dome values are
constant at 8 to 9 kips, hoop values are above 5 kips and verticals are also slightly above 5 kips.

4.3.2.6 Total Losses

4.3.2.6.1 Calculated force losses for elastic shortening, wire stress relaxation, creep and shrinkage are added
for a total of all losses. Also, a percent of this total of all losses is calculated based on the original
average force in the tendon.

4.3.2.7 Determine Predicted Forces for Base, 95% Base and 90% Base values

4.3.2.7.1 The original force, less the total of losses calculated yields the base predicted value for the subject
period of surveillance inspection. The 95% and 90% values are then calculated based on the
calculated predicted base value.

4.3.2.8 Normalization Factors

4.3.2.8.1 Normalization factors are calculated based on the expressions and the source article contained in
Attachment 1 of Calculation S-95-0082. This factor usually does not change much over the forty-
year time span of the calculation. The base expression for the dome normalization factor value is
presented as follows:

(A - B) x (1 - C) + (D - 97.7)

Where:
A = Average of all Domes group.
B = Original average tendon force.
C = Wire Stress Relaxation Percentage.
D = Elastic Shortening.

As an example, Dome tendon D212 calculates as follows:

Normalization Factor = (1639 - 1600) x (1 - 0.0291) + (75 - 97.7)
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Normalization Factor = +15 (which matches the spreadsheet calculation.)
Similar calculations are completed for the hoop and vertical tendons.

4.3.2.9 Plotting of Data

4.3.2.9.1 Only the data from Column B, L, M, & N are tabulated on a separate area on the side of the
spreadsheet. See columns R, S, T & U; Rows 40 through 50. Only these values are selected for
plotting on the force curves. This is for ease of plotting and has no affect on the quality or accuracy
of the plots.

4.3.2.9.2 The plots of all dome curves with all the data point showed the force curve plot line as slightly
crooked from a true linear plot. The large scale used showed some inflection points slightly off of
linear. After investigation, the condition was avoided by omitting data points at year 10 and 15 after
SIT for the final plotted figures. This was done on for presentation purposes and there is no affect on
the accuracy of the plot or the base values calculated and presented on each curve.

4.4 INDIVIDUAL TENDON LOSSES CALCULATION WORKSHEET: NOTES AND LEGEND

4.4.1 Individual tendon losses are calculated based on the procedure presented in the preceding section. The
following notes explain the spreadsheet process, input and calculations performed for each of the columns
presented. The shaded values on the losses worksheet are extracted from the data input worksheet.
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Ee.0 S

5.0 SUMMARY OF PREDICTED FORCES

61V24

12V02
1596

1452

71449 1372
1437

-14

-801516

45V19 1484 1409 1335 +31

4A5V20 '1507 ~ 1432'' 1357 +7~
45V21 1533 1456 1380 -19

61V16 1523 1447 1371 -8

61V7 498 1423 1348 4+17
61V18 1493 1418 1344 +21

46H20 1467 1394 1321 -39

461-21 1441 136<9 X,1297 / 1
46H22 1486 1412 1337 -57

51H33 1392 1323 1253 +36

51H35 1348 1281 1213 +79

42H45 1473 1399 1325 -44

42H47 1425 1354 1283 +3

13H35 1373 1304 1235 +56

__131-36 1484' 1410 ~ 1336 -5

13H37 1368 1299 1231 +61

62H29 1421 1350 1279 +7

62H31 1475 1401 1328 -46

D128 1268 1205 1141 +53

D130 1261 1198 1135 +60

D211 1305 1239 1174 +18

D2142V4 1~305< 1240 1175 +15~\
D213 1312 1246 1180 +10

D237 1426 1335 1283 -104

D239 1409 1338 1268 -88

. Surveillance Tendon
Adjacent Tendon
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Stress Sequence Sorted by Tendon Number
Tendon Sequence Tendon Sequence Tendon Sequonce

No. No. No. No.1 1 No. No.
12V01 7 34V01 4 56V01 1
12V02 27 34V02 21 56V02 27
12V03 16 34V03 13 56V03 10
12V04 27 34V04 23 56V04 27
12V05 8 34V05 5 56V05 2
12V06 25 34V06 26 56V06 27
12V07 9 34V07 14 56V07 11
12V08 28 34V08 30 56V08 27
12V09 17 34V09 30 56V09 3
12V10 28 34V10 23 56V10 28
12V11 28 34V1l 31 56Vll 12
12V12 28 34V12 25 56V12 27
12V13 1 34V13 16 56V13 4
12V14 20 34V14 28 56V14 24
12V15 10 34V15 7 56V15 13
12V16 23 34V16 28 56Vt6 24

12V17 11 34V17 26 56V17 29
12V18 21 34V18 8 56V18 24
12V19 2 34V19 17 56V19 14
12V20 31 34V20 26 56V20 24
12V21 3 34V21 9 56V21 5
12V22 21 34V22 25 56V22 23
12V23 12 34V23 18 56V23 15
12V24 21 34V24 25 56V24 23
23V01 1 45V01 7 61VOl 4
23V02 19 45V02 20 61V02 22
23V03 10 45V03 16 61V03 13
23V04 19 45V04 30 61V04 22
23V05 2 45V05 8 61V05 6
23V06 20 45V06 19 61V06 25
23V07 11 45V07 30 61V07 14
23V08 20 45V08 17 61V08 25

23V09 3 45V09 9 61V09 5
23V10 23 45V10 18 61V10 26
23V11 12 45V11 1 61Vll 15
23V12 23 45V12 19 61V12 26
23V13 4 45V13 22 61V13 7
23V14 24 45V14 20 61V14 26
23V15 13 45V15 10 61V15 16
23V16 23 45V16 20 61V16 26
23V17 5 45V17 2 61V17 8
23V18 24 45V18 20 61V18 26
23V19 14 45V19 11 61V19 17
23V20 24 45V20 21 61V20 29
23V21 6 45V21 30 61V21 9
23V22 24 45V22 21 61V22 26
23V23 24 45V23 12 61V23 18
23V24 24 45V24 22 61V24 26
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Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
1 12V13 23V01 45V11 56V01
2 12V19 23V05 45V17 56V05
3 12V21 23V09 56V09
4 23V13 34V01 56V13 61V01
5 23V17 34V05 56V21 61V09
6 23V21 61V05
7 12V01 34V15 45V01 61V13
8 12V05 34V18 45V05 61V17
9 12V07 34V21 45V09 61V21
10 12V15 23V03 45V15 56V03
11 12V17 23V07 45V19 56V07
12 12V23 23Vll 45V23 56V __

13 23V15 34V03 56V15 61V03
14 23V19 34V07 56V19 61V07
15 56V23 61V1l
16 12V03 34V13 45V03 61V15
17 12V09 34V19 45V08 61V19
18 34V23 45V10 61V23
19 23V02 23V04 45V06 45V12
20 12V14 23V06 23V08 45V02 45V14 45V16 45V18
21 12V18 12V22 12V24 34V02 45V20 45V22
22 45V13 45V24 61V02 61V04
23 12V16 23V10 23V12 23V16 34V04 34V10 56V22
23 56V24 I
24 23V14 23V18 23V20 23V22 23V23 23V24 56V14
24 56V16 56V18 56V20
25 12V06 34V12 34V22 34V24 61V06 61V08
26 34V06 34V17 34V20 61V10 61V12 61V14 61V16
26 61V18 61V22 61V24
27 12V02 12V04 56V02 56V04 56V06 56V08 56V12
28 12V08 12V10 12V11 12V12 34V14 34V16 56V10
29 56V17 61V20
30 34V08 34V09 45V04 45V07 45V211
31 12V20 34Vll

Note:
Data extracted from Reference 1 l of Calculation S-95-0082.
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VERTICAL TENDONS DATA INPU1
Ref.: CALCULATION S-95-0082

Initial Concrete Stress =
Average Force =
Total Stress Sequence (N):
Total Elastic Shortening :

(ksi)
7644'.0 (kips)

Lift-off Pressure (Ksi) (1) tress oI O. ire nginai Forces (kips
Tendor Shop End Field End Sequencel EffectiveI Factor Shop Field Remarks

No. Ifreoied, Actual ] reaicieo Actual (n) (2) Wires (1) L /1f#3 (4) End (5) End (5) (3)
(A) (B) I (C) I (D) I (E) (F) ] (G) I Hj (I) [ J) (K)

61V24 6870 6775 N/A N/A 26 163 1.000 1634 N/A

12V1 6800 6950 WA N/A 27 163 1.000 1675 N/A
12V2 6800 7050 N/A N/A 27 163 1.000 1699 N/A

45V19 6810 6750 N/A N/A 11 163 1.000 1624 N/A

45V21 6800 6800 N/A N/A 30 162 0.994 1629 N/A

61V16 6870 6825 N/A N/A 26 163 1.000 1628 N/A
61V17 6870 6900 N/A N/A 2 163 1.000 1646 NIA

61V18 6870 6700 N/A N/A 26 163 1.000 1598 N/A ____

Notes:
(1) Ref. Crystal River 3 R/B Tendon History Sheets - Vertical Tendons for Original Stressir
(2) Ref. Crystal River 3 Tendon Surveillance Loss Calculations, Tendon Stress Sequence, Pages 28 and 2
(3) S =Selected Tendons, C =Control tendon, D =Detensioned tendon, A =Altemate tendl

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacen,
(4) Wire factors are calculated based on the number of effective wires divided by 163.
(5) Original forces calculated based on the expression in S-95-008:

Calculation S07-0033
Revision 0
Attachment 2
Page 63 of 325



TENDON: I INITIAL CONCRETE STRESS (PSI) :

ORIGINAL FORCES (KIPS): SHOP: FIELD: -I, AVERAGE: 1634

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:_

AVERAGE ALL VERT TENDONS:
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE m in/in T FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) (C) (D) I (E) I (F) I () (H) I (J) I (K) (L) (M) (I 0 )

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.56% 1560 1482 1404 -14
3 7.4 11.9 2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.87% 1554 1477 1399 -14
5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 84.2 5.15% 1550 1472 1395 -14

10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.60% 1542 1465 1388 -14
15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.86% 1538 1461 1384 -14
17 21.4 11.9 1537 1460 1383
20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.12% 1534 1457 1381 -14

21:3 25.65 11.9 1533 1457 1380
25 29.4 11.9 2.89% 47.3 0.197 37.8 19.5 5.5 102.5 6.27% 1532 1455 1378 -14
30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.44% 1529 1452 1376 -14
35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.59% 1526 1450 1374 -14
40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.69% 1525 1448 1372 -14

25 29.4 1532 1455 1378

-u u x 0
0) 0 D0

m01

C.)
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TENDON: INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP: FIELD: AVERAGE: 1675

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: 'K

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

AVERAGE ALL VERT TENDONS
WIRE FACTOR

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTi FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) ][ C) D I (E) (F) (G) (H) FI () I (J) (K) I (L) ( M) I N) I 0)

1 5.4 56.9 2.57% 42.3 0.096 18.6 6.0 1.7 119.5 7.13% 1556 1478 1400 -9

3 7.4 56.9 2.60% 42.7 0.117 22.6 8.5 2.4 124.6 7.44% 1550 1473 1395 -9

5 9.4 56.9 2.68% 44.1 0.130 25.4 10.0 2.8 129.2 7.71% 1546 1469 1391 -9

10 14.4 56.9 2.76% 45.4 0.157 30.5 13.5 3.8 136.6 8.16% 1538 1462 1385 -9

15 19.4 56.9 2.81% 46.2 0.173 33.3 15.5 4.4 140.8 8.41% 1534 1458 1381 -9

17 21.4 56.9 1 1533 1456 1379

20 24.4 56.9 2.87% 47.2 0.188 36.1 17.5 4.9 145.1 8.66% 1530 1453 1377 -9

21:3 25.65 56.9 1529 1453 1376

25 29.4 56.9 2.89% 47.3 0.197 37.8, 19.5 5.5 147.5 8.81% 1528 1451 1375 -9

30 34.4 56.9 2.91% 47.8 0.207 39.8 20.4 5.8 150.3 8.97% 1525 1449 1372 -9

35 39.4 56.9 2.93% 48.2 0.216 41.5 21.5 6.1 152.7 9.12% 1522 1446 1370 -9

40 44.4 56.9 2.95% 48.5 0.221 42.6 22.5 6.4 154.4 9.22% 1521 1445 1369 -9

25 29.4 1528 1451 1375

-u x 0
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TENDON: 2• INITIAL CONCRETE STRESS (PSI):*

ORIGINAL FORCES (KIPS): SHOP:' FIELD- AVERAGE: 1699

STRESS SEQUENCE: 47 OF TOTAL ELASTIC SHORT. LOSS:,"d

AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. j FORCE mm/inn FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) c) (D) (E) (F) (G) (H) ()I ( I (J) (K) (II (L (M) I (N) 11 o)

1 5.4 9.5 2.57% 42.3 0.096 18.6 6.0 1.7 72.1 4.24% 1627 1546 1464 -80

3 7.4 9.5 2.60% 42.7 0.117 22.6 8.5 2.4 77.2 4.54% 1622 1541 1460 -80

5 9.4 9.5 2.68% 44.1 0.130 25.4 10.0 2.8 81.8 4.81% 1617 1537 1456 -80

10 14.4 9.5 2.76% 45.4 0.157 30.5 13.5 3.8 89.2 5.25% 1610 1530 1449 -80

15 19.4 9.5 2.81% 46.2 0.173 33.3 15.5 . 4.4 93.4 5.50% 1606 1526 1445 -80

17 21.4 9.5 1604 1524 1444

20 24.4 9.5 2.87% 47.2 0.188 36.1 17.5 4.9 97.7 5.75% 1602 1521 1441 -80

21:3 25.65 9.5 1601 1521 1441

25 29.4 9.5 2.89% 47.3 0.197 37.8 19.5 5.5 100.1 5.89% 1599 1519 1439 -80

30 34.4 9.5 2.91% 47.8 0.207 39.8 20.4 5.8 102.9 6.05% 1596 1516 1437 -80

35 39.4 9.5 2.93% 48.2 0.216 41.5 21.5 6.1 105.3 6.20% 1594 1514 1435 -80

40 44.4 9.5 2.95% 48.5 0.221 42.6 22.5 6.4 107.0 6.30% 1592 1513 1433 -80

25 29.4 1599 1519 1439
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TENDON: 1 II INITIAL CONCRETE STRESS (PSI) 967

ORIGINAL FORCES (KIPS): SHOP FIELD AVERAGE: 1624

STRESS SEQUENCE: OF 1 TOTAL ELASTIC SHORT. LOSS:,

AVERAGE ALL VERT TENDONS:
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT] FORCE SP.CR. FORCE m in/ FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) =- (D I) (D) I (F) I () (H) (I) I (a (K) ! (L) I (i I (N) II ()

1 5.4 47.4 2.57% 42.3 0.096 18.6 6.0 1.7 110.0 6.77% 1514 1439 1363 31

3 7.4 47.4 2.60% 42.7 0.117 22.6 8.5 2.4 115.1 7.09% 1509 1434 1358 31

5 9.4 47.4 2.68% 44.1 0.130 25.4 10.0 2.8 119.7 7.37% 1505 1430 1354 31

10 14.4 47.4 2.76% 45.4 0.157 30.5 13.5 3.8 127.1 7.83% 1497 1423 1348 31

15 19.4 47.4 2.81% 46.2 0.173 33.3 15.5 4.4 131.3 8.08% 1493 1419 1344 31

17 21.4 47.4 1491 1417 1342

20 24.4 47.4 2.87% 47.2 0.188 36.1 17.5 4.9 135.6 8.35% 1489 1414 1340 31

21:3 25.65 47.4 _ 1488 1414 1339

25 29.4 47.4 2.89% 47.3 0.197 37.8 19.5 5.5 138.0 8.50% 1486 1412 1338 31

30 34.4 47.4 2.91% 47.8 0.207 39.8 20.4 5.8 140.8 8.67% 1484 1409 1335 31

35 39.4 47.4 2.93% 48.2 0.216 41.5 21.5 6.1 143.2 8.82% 1481 1407 1333 31

40 44.4 47.4 2.95% 48.5 0.221 42.6 22.5 6.4 144.9 8.92% 1480 1408 1332 31

25 29.4 1486 1412 1338
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TENDON: INITIAL CONCRETE STRESS (PSI): T,7

ORIGINAL FORCES (KIPS): SHOP FIELD: I 2 AVERAGE: 1624

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:

AVERAGE ALL VERT TENDONS
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE SP. CR. FORCE min/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) _ I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) II () I (D) I (E) (F) I (G) I (H) (1€) (,J) (K) II (L) I(M0() II c )

1 5.4 23.7 2.57% 42.3 0.096 18.6 6.0 1.7 86.3 5.31% 1538 1461 1384 7

3 7.4 23.7 2.60% 42.7 0.117 22.6 8.5 2.4 91.4 5.63% 1533 1456 1380 7

5 9.4 23.7 2.68% 44.1 0.130 25.4 10.0 2.8 96.0 5.91% 1528 1452 1376 7

10 14.4 23.7 2.76% 45.4 0.157 30.5 13.5 3.8 103.4 6.37% 1521 1445 1369 7

15 19.4 23.7 2.81% 46.2 0.173 33.3 15.5 4.4 107.6 6.62% 1517 1441 1365 7

17 21.4 23.7 1515 1439 1364

20 24.4 23.7 2.87% 47.2 0.188 36.1 17.5 4.9 111.9 6.89% 1513 1437 1361 7

21:3 25.65 23.7 1512 1436 1361

25 29.4 23.7 2.89% 47.3 0.197 37.8 19.5 5.5 114.3 7.04% 1510 1435 1359 7

30 34.4 23.7 2.91% 47.8 0.207 39.8 20.4 5.8 117.1 7.21% 1507 1432 1357 7

35 39.4 23.7 2.93% 48.2 0.216 41.5 21.5 6.1 119.5 7.36% 1505 1430 1354 7

40 44.4 23.7 2.95% 48.5 0.221 42.6 22.5 6.4 121.2 7.46% 1503 1428 1353 7

25 29.4 1510 1435 1359
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TENDON: •5 INITIAL CONCRETE STRESS (PSI): •

ORIGINAL FORCES (KIPS): SHOP: :9 FIELD: AVERAGE: 1629

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:L
AVERAGE ALL VERT TENDONS

WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENTI SHORT. PERCENTI FORCE SP. CR. FORCE mrin/in FORCE LOSS LOSS

(YR:MO) (LOG) 11 (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) I[ (C) (D) I WE) F) I (1) I W I (J) (K) I- (L) I (M) (N) II (o)

1 5.4 2.4 2.57% 42.3 0.096 18.6 6.0 1.7 65.0 3.99% 1564 1486 1408 -18

3 7.4 2.4 2.60% 42.7 0.117 22.6 8.5 2.4 70.1 4.30% 1559 1481 1403 -18

5 9.4 2.4 2.68% 44.1 0.130 25.4 10.0 2.8 74.7 4.58% 1554 1477 1399 -18

10 14.4 2.4 2.76% 45.4 0.157 30.5 13.5 3.8 82.1 5.04% 1547 1469 1392 -18

15 19.4 2.4 2.81% 46.2 0.173 33.3 15.5 4.4 86.3 5.30% 1543 1465 1388 -18

17 21.4 2.4 1 1 1541 1464 1387

20 24.4 2.4 2.87% 47.2 0.188 36.1 17.5 4.9 90.6 5.56% 1538 1461 1384 -19
21:3 25.65 2.4 1538 1461 1384

25 29.4 2.4 2.89% 47.3 0.197 37.8 19.5 5.5 93.0 5.71% 1536 1459 1382 -19

30 34.4 2.4 2.91% 47.8 0.207 39.8 20.4 5.8 95.8 5.88% 1533 1456 1380 -19

35 39.4 2.4 2.93% 48.2 0.216 41.5 21.5 6.1 98.2 6.03% 1531 1454 1378 -19

40 44.4 2.4 2.95% 48.5 0.221 42.6 22.5 6.4 99.9 6.13% 1529 1453 1376 -19

25 29.4 1536 1459 1382
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TENDON: L INITIAL CONCRETE STRESS (PSI) :

ORIGINAL FORCES (KIPS): SHOP: • FIELD:- AVERAGE: 1628 AVERAGE ALL VERT TENDONS: 1

STRESS SEQUENCE: OF 3 TOTAL ELASTIC SHORT. LOSS:: . WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION I FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE S5P. CR. FORCE Im in/im FORCE* LOSS LOSSI___

(YR:MO) I (LOG) 11 (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) II IC (D) I I (E) (G) I I-W I (F ( I J (K) I (L) I (i) (N) II (0)

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.57% 1554 1476 1398 -8

3 7.4 11.9 2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.89% 1549 1471 1394 -8

5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 84.2 5.17% 1544 1467 1390 -8

10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.62% 1537 1460 1383 -8

15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.88% 1532 1456 1379 -8

17 21.4 11.9 1 1 1531 1454 1378

20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.15% 1528 1452 1375 -8

21:3 25.65 11.9 1528 1451 1375

25 29.4 11.9 2.89% 47.3 0.197 37.8 19.5 5.5 102.5 6.29% 1526 1449 1373 -8

30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.46% 1523 1447 1371 -8

35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.61% 1521 1445 1368 -8

40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.72% 1519 1443 1367 -8

25 29.4 1526 1449 1373
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TENDON: . INITIAL CONCRETE STRESS (PSI): ,

ORIGINAL FORCES (KIPS): SHOP: , FIELD: AVERAGE: 1646

STRESS SEQUENCE: , OF 3 TOTAL ELASTIC SHORT. LOSS:. ]
AVERAGE ALL VERT TENDONS:

WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT j FORCE SP. CR. FORCE m in ° FORCE LOSS LOSS

(YR:MO) (LOG) I I (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) II (E) I I )F(G) (H ) (1) P (K) !- (L) (a) () ! o

1 5.4 54.5 2.57%_" 42.3 0.096 18.6 6.0 1.7 117.1 7.12% 1529 1453 1376 17

3 7.4 54.5 2.60% 42.7 0.117 22.6 8.5 2.4 122.2 7.43% 1524 1448 1371 17

5 9.4 54.5 2.68% 44.1 0.130 25.4 10.0 2.8 126.8 7.71% 1519 1443 1367 17

10 14.4 54.5 2.76% 45.4 0.157 30.5 13.5 3.8 134.2 8.15% 1512 1436 1361 17

15 19.4 54.5 2.81% 46.2 0.173 33.3 15.5 4.4 138.4 8.41% 1508 1432 1357 17

17 21.4 54.5 1506 1431 1355

20 24.4 54.5 2.87% 47.2 0.188 36.1 17.5 4.9 142.7 8.67% 1503 1428 1353 17

21:3 25.65 54.5 1503 1428 1352

25 29.4 54.5 2.89% 47.3 0.197 37.8 19.5 5.5 145.1 8.82% 1501 1426 1351 17

30 34.4 54.5 2.91% 47.8 0.207 39.8 20.4 5.8 147.9 8.99% 1498 1423 1348 17

35 39.4 54.5 2.93% 48.2 0.216 41.5 21.5 6.1 150.3 913% 1496 1421 1346 17

40 44.4 54.5 2.95% 48.5 0.221 42.6 22.5 6.4 152.0 924% 1494 1419 1345 17

25 29.4 1501 1426 1351
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TENDON INITIAL CONCRETE STRESS (PSI) :

ORIGINAL FORCES (KIPS): SHOP: FIELD- AVERAGE: 1598 AVERAGE ALL VERT TENDONS: 1)44

STRESS SEQUENCE: -- 26 TOTAL ELASTIC SHORT. LOSS:j WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM VERTINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION I FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) __jf (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (C) (D) (.I ( I (F I (G) (H) I (1) I (J) (K) T (L) I (M) I (N) II ()

1 5.4 11.9 2.57% 42.3 0.096 18.6 6.0 1.7 74.5 4.66% 1524 1448 1372 21

3 7.4 11.9 2.60% 42.7 0.117 22.6 8.5 2.4 79.6 4.98% 1519 1443 1367 21

5 9.4 11.9 2.68% 44.1 0.130 25.4 10.0 2.8 84.2 5.27% 1514 1439 1363 21

10 14.4 11.9 2.76% 45.4 0.157 30.5 13.5 3.8 91.6 5.73% 1507 1431 1356 21

15 19.4 11.9 2.81% 46.2 0.173 33.3 15.5 4.4 95.8 5.99% 1503 1427 1352 21

17 21.4 11.9 1 1501 1426 1351

20 24.4 11.9 2.87% 47.2 0.188 36.1 17.5 4.9 100.1 6.26% 1498 1423 1348 21

21:3 25.65 11.9 1498 1423 1348

25 29.4 11.9 2.89% 47.3 0.197 37.8 19.5 5.5 102.5 6.41% 1496 1421 1346 21

30 34.4 11.9 2.91% 47.8 0.207 39.8 20.4 5.8 105.3 6.59% 1493 1418 1344 21

35 39.4 11.9 2.93% 48.2 0.216 41.5 21.5 6.1 107.7 6.74% 1491 1416 1342 21

40 44.4 11.9 2.95% 48.5 0.221 42.6 22.5 6.4 109.4 6.84% 1489 1415 1340 21

25 29.4 1496 1421 1346
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Stress Sequence Sorted by Tendon Numbei
Tendon Sequence Tendon f Sequence Tendon Sequence

No. No. f No. No. L No. No.
13H01 20 35H01 20 42H01 21
13H02 55 35H02 59 42H02 46
13H03 20 35H03 20 42H03 22
13H04 55 35H04 59 42H04 45
13HOS 19 35H05 19 42H05 22
13H06 55 35H06 58 42H06 60
13H07 19 35H07 19 42H07 23
13H08 55 35H08, 58 42H08 45
13H09 17 35H09 19 42H09 24
13H10 54 35H10 58 42H10 44
13Hll 17 35Hll 17 42H11 24
13H12 54 35H12 57 42H12 44
13H13 16 35H13 16 42H13 25
13H14 54 35H14 57 42H14 44
13H15 60 35H15 15 42H15 26
13H16 53 35H16 57 42H16 43
13H17 15 35H17 14 42H17 27
13H18 53 35FI18 56 42H18 43
13H19 15 35H19 13 42H19 27
13H20 53 35H20 56 42H20 42
13H21 13 35H21 13 42H21 29
13H22 52 35H22 56 42H22 42
13H23 12 35H23 12 42H23 29
13H24 51 35H24 55 42H24 42
13H25 11 35H25 11 42H25 30
13H26 51 35H26 55 42H26 42
13H27 10 35H27 11 42H27 30
13H28 51 35H28 55 42H28 42
13H29 9 35H29 11 42H29 31
13H30 51 35H30 54 42H30 41
13H31 9 35H31 9 42H31 32
13H32 49 35H32 54 42H32 41
13H33 8 35H33 9 42H33 33
13H34 49 35H34 54 42H34 41
13H35 7 35H35 8 42H35 33
13H36 49 351-136 51 42H36 40
13H37 6 35H37 7 42H37 34
13H38 48 35H38 51 42H38 40
13H39 6 35H39 6 42H39 35
13H40 48 35H40 50 42H40 39
13H41 4 35H41 5 42H41 36
13H42 48 35H42 49 42H42 39
13H43 4 35H43 4 42H43 36
13H44 47 35H44 49 42H44 39
13H45 47 35H45 3 42H45 37
13H46 47 35H46 49 42H46 39
13H47 2 35H47 3 42H47 38

Calculation S07-0033
Revision 0
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Stress Sequence Sorted by Tendon Numbei
Tendon Sequence Tendon [ Sequence Tendon Sequence

No. No. No. No. No. No.

46H01 21 51H01 20 62H01 21
46H02 47 51H02 60 62H02 46
46H03 21 51H03 19 62H03 22
46H04 47 511H04 59 62H04 45
46H05 22 51H05 1 62H05 23
46H06 46 51H06 59 62H06 45
46H07 23 51H07 18 621-107 23
46H08 46 51H08 59 62H08 45
46H09 23 51H09 17 62H09 23
46H10 46 51H10 58 62H10 45
46H11 24 51HII 16 62H11 24
46H12 45 51H12 58 62H12 44
461-113 24 51H13 16 62H13 24
46H14 45 51H14 58 62H14 44
46H15 25 51H15 15 62H15 25
46H16 45 51H16 57 62H116 44
46H17 26 51H17 14 62H17 25
46H18 44 51H18 57 62H18 43
46H19 27 51H19 14 62H19 26
461-120 44 51H20 56 62H20 43
46H21 28 51H21 13 62H21 27
46H22 43 511H22 56 62H22 42
46H23 28 51H23 13 62H23 28
46H24 42 51H24 56 62H24 42
46H25 29 51H25 12 62H25 29
46H26 41 51H26 53 62H26 42
46H27 31 51H27 9 62H27 30
46H28 41 51H28 52 62H28 41
46H29 31 51H29 9 62H29 30
46H30 31 51H30 52 62H30 41
46H31 32 51H31 8 62H31 31
46H32 40 51H32 50 62H32 41
46H33 32 511H33 8 62H33 32
46H34 40 51H34 50 62H34 41
46H35 33 51H35 7 62H35 33
46H36 40 51H36 50 62H36 40
46H37 34 511H37 7 621-137 34
46H38 39 51H38 49 62H38 39
46H39 35 51H39 6 62H39 35
46H40 38 51H40 49 62H40 39
46H41 35 51H41 6 621-141 35
46H42 38 511H42 49 62H42 39
46H43 36 51H43 5 62H43 36
46H44 38 51H44 48 62H44 38
46H45 36 511H45 4 62H45 37
46H46 38 51H46 48 62H46 38
46H47 37 51H47 2 62H47 38

Calculation S07-0033
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Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
1 51H05

2 13H47 51H47

3 35H45 35H47

4 13H41 13H43 35H43 51H45

5 35H41 51H43

6 13H37 13H39 35H39 51H39 51H41

7 13H35 35H37 51H35 51H37

8 13H33 35H35 51H31 51H33
9 13H29 13H31 35H31 35H33 51H27 51H29

10 13H27

11 13H25 35H25 35H27 35H29

12 13H23 35H23 51H25

13 13H21 35H19 35H21 51H21 51H23

14 35H17 51H17 51H19

15 13H17 13H19 35H15 51H15

16 13H13 35H13 51H11 51H13

17 13H09 13H11 35H11 51H09

18 51H07

19 13H05 13H07 35H05 35H07 35H09 51H03

20 13H01 13H03 35H01 35H03 51HO_

21 42H01 46H01 46H03 62H01

22 42H03 42H05 46H05 62H03

23 42H07 46H07 46H09 62H05 62H07 62H09
24 42H09 42H11 46H11 46H13 62H11 62H13
25 42H13 46H15 62H15 62H17

26 42H15 46H17 62H19

27 42H17 42H19 46H19 62H21

28 46H21 46H23 62H23

29 42H21 42H23 46H25 62H25

30 42H25 42H27 62H27 62H29

31 42H29 46H27 46H29 46H30 62H31

32 42H31 46H31 46H33 62H33

33 42H33 42H35 46H35 62H35

34 42H37 46137 62H37

35 42H39 46H39 46H41 62H39 62H41

36 42H41 42H43 46H43 46H45 62H43

37 42H45 46H47 62H45

38 42H47 46H40 46H42 46H44 46H46 62H44 62H46
38 62H47

39 42H40 42H42 42H44 42H46 46H38 62H38 62H40
39 62H42
40 42H36 42H38 46H32 46H34 46H36 62H36

Calculation S07-0033
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Stress Sequence Sorted by Sequence Numbet
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
41 42H30 42H32 42H34 46H26 46H28 62H28 62H30
41 62H32 62H34

42 42H20 42H22 42H24 42H26 42H28 46H24 62H22
42 62H24 62H26

43 42H16 42H18 46H22 62H18 62H20
44 42H10 42H12 42H14 46H18 46H20 62H12 62H14
44 62H16

45 42H04 42H08 46H12 46H14 46H16 62H04 62H06
45 62H08 62H10

46 42H02 46H06 46H08 46H10 62H02

47 13H44 13H45 13H46 46H02 46H04

48 13H38 13H40 13H42 51H44 51H46
49 13H32 13H34 13H36 35H42 35H44 35H46 51H38
49 51H40 51H42

50 351-140 51H32 51H34 51H36

51 13H24 13H26 13H28 13H30 35H36 35H38
52 13H22 51H28 51H30

53 13H16 131-118 13H20 51H26

54 13H10 13H12 13H14 35H30 35H32 35H34

55 13H02 13H04 13H06 13H08 35H24 35H26 35H28
56 35H18 35H20 35H22 51H20 51H22 51H24

57 35H12 35H14 351-116 51H16 51H18

58 351-106 35H08 35H10 51H10 511-112 51H14

59 35H02 35H04 51H04 51H06 51H08
60 13H15 42H06 51H02

Note:
Data extracted from Reference 11 of Calculation S-95-0082.
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Initial Concrete Stress = . (ksi)
Average Force = 163 (kips)
Total Stress Sequence (N) =

Total Elastic Shortening Losses

Reference: S-95-0082

Lift-off Pressure (ksi) (1) tress No. Of Wire rig na orces ps
Tendon Shop End Field End Sequence Effective Factor Shop Fie, Remarks

No. re ice cua re ice c ua (n) (2) [Wires (1) #/163 (4) End (5) j End (5) (3)
(A) I (G) I () I (E) (F) [ (G) ) (i) I (J) (K)

b.420 59 U 55bUU I 0UW 44 16U J82- 119 i 1b09

~t6 72 67500 6 7W00 26 03 6 I 16

51H3 6850 6750 68050 so -797 1.00 9 16651 ,

51 H35 680 6500 ...... 6750 6800- 7 163 1.000 4 1(3511

,2H45 70 681 6900 31.0 00 I 0 S

6,H760 6700 6800 38 10 .9• 7 I 63

6680 M6650 667 6800 7 1 .982 2 1633

13H37 610 6700 ... 6)30... 6750 6. . 162 -TOT- 4 iT- 1634

52296750 6700 6750 30 12 0.994 7 1641

62H310800 6750 690 3 .... 11.o oo ,17 1615

Note:
(1) Ref. Crystal River 3 R/B Tendon History Sheets - Hoop Tendons for Original Stressin(
(2) Ref. Crystal River 3 Tendon Surveillance Loss Calculations, Tendon Stress Sequence, Pages 29, 29a and 29t
(3) S =Selected tensons, C =Control tendon, D =Detension tendon, A =Alternate tendoi

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacent

(4) Wire factors are calculated based on the number of effective wires divided by 163.
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TENDON: . INITIAL CONCRETE STRESS (PSI):_13

ORIGINAL FORCES (KIPS): SHOP FIELD:, AVERAGE: 1644 AVERAGE ALL HOOP TENDONS:. i63

STRESS SEQUENCE: Of TOTAL ELASTIC SHORT. LOSS: 1 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE IIELASTIC RELAXATION I FORCE IPERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT II SHORT. PERCENT FORCE SP. CR. FORCE mi/in FORCE LOSS LOSS
(YR:MO) (LOG) j I (KIPS) (.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) ()[ _D 1KPS(E) ( = ( (1 T [K) (L) [=(M) KPSN

1 5.4 35.1 2.57% 42.0 0.090 39.5 6.0 1.7 118.3 7.19% 1526 1449 1373 -39

3 7.4 35.1 2.60% 42.5 0.110 48.5 8.5 2.4 128.5 7.82% 1515 1440 1364 -39

5 9.4 35.1 2.68% 43.8 0.123 54.1 10.0 2.8 135.8 8.26% 1508 1433 1357 -39

10 14.4 35.1 2.76% 45.1 0.150 66.0 13.5 3.8 150.0 9.12% 1494 1419 1345 -39

15 19.4 351 2.81% 45.9 0.167 73.6 15.5 4.4 158.9 9.67% 1485 1411 1336 -39
1721.4 3.1 ____ ___ ___ ____18 48 13

20 24.4 35.1 2.87% 46.9 0.181 79.0 17.5 4.9 165.9 10.09% 1478 1404 1330 -39

E 21:3 25.65 351 1477 1403 1329
25 29.4 35.1 2.88% 47.1 0.190 83.2 19.5 5.5 170.9 10.39% 1473 1399 1326 -39

30 34.4 351 2.91% 47.6 0.200 88.0 20.4 5.8 176.4 10.73% 1467 1394 1321 -39

35 39.4 35.1 2.93% 47.9 0.209 91.9 21.5 61 180.9 11.01% 1463 1390 1317 -39
44.4 U.1l 2.95% 225 . 184.3 11.1.t 137394 ~

25 29.4 1473 1399 1326
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TENDON: INITIAL CONCRETE STRESS (PSI): 1

ORIGINAL FORCES (KIPS): SHOP: FIELD: AVERAGE: 1653 AVERAGE ALL HOOP TENDONS: 1 ...
STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: j WIRE FACTOR: •

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BAS FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE SP. CR. I FORCE mi/in IFORCE LOSS LOSS
(YR:MO) (.LOG) (KP)_E001 (KIPS) (KIPS)i (KIPS) (KIPS) (KIPS) (KIPS)J (KIPS)

(A ) (B) ! (C )( ) I (E) (F) (G ) I () I () I (LK I I ] ) I ( M) I ( ]I (o

1 5.4 71.0 2.57% 42.0 0.090 39.5 6.0 1.7 154.2 9.33% 1499 1424 1349 -12
3 7.4 71.0 2.60% 42.5 0.110 48.5 8.5 2.4 164.4 9.95% 1489 1414 1340 -12
5 9.4 71.0 2.68% 43.8 0.123 54.1 10.0 2.8 171.7 10.39% 1481 1407 1333 -12
10 14.4 71.0 2.76% 45.1 0.150 66.0 13.5 3.8 185.9 11.25% 1467 1394 1320 -12
15 19.4 71.0 2.81% 45.9 0.167 73.6 15.5 4.4 194.9 11.79% 1458 1385 1312 -12

17 21.4 71.0 1455 1383 1310
20 24.4 71.0 2.87% 46.9 0.181 79.0 17.5 4.9 201.9 12.21% 1451 1379 1306 -12

21:3 25,65 71.0 1450 1377 1305
25 29.4 71.0 2.88% 47.1 0.190 83.2 19.5 5.5 206.8 12.51% 1446 1374 1302 -12
30 34.4 71.0 2.91% 47.6 0.200 88.0 20.4 5.8 212.4 12.85% 1441 1369 1297 -12
35 39.4 71.0 2.93% 47.9 0.209 91.9 21.5 6.1 216.9 13.12% 1436 1364 1293 -12

S71.0 6.4% 144 1374 130290 -
29.4T46

U3 )a
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)

1 10 1002 3 4 5 6 7 89 20 30 40 50 60 7080 90

1600

1500

0. 1400

0
u. 1300
z
00zLLI

1'- 1200
i

1100

1000

n 1 P RO i 1S 20 A S 1 an6 4n

SCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 11176)

CD C)

CD

0
CA 0i c



TENDON: INITIAL CONCRETE STRESS (PSI 1

ORIGINAL FORCES (KIPS): SHOP: FIELD: AVERAGE: 1665 AVERAGE ALL HOOP TENDONS:

STRESS SEQUENCE: OF 60 TOTAL ELASTIC SHORT. LOS, 1 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE SP.CR.I FORCE rm iri n FORCE LOSS LOSS
(YR:MO) (LOG) I (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) (C) (D) I (E) (F) I (G) I (H) I (1) I (J) I (K) II (L) I (M) I (N) _I (0

1 5.4 37.7 2.57% 42.0 0.090 39.5 6.0 1.7 120.9 7.26% 1544 1467 1390 -57

3 7.4 37.7 2.60% 42.5 0.110 48.5 8.5 2.4 131.1 7.88% 1534 1457 1381 -57

5 9.4 37.7 2.68% 43.8 0.123 54.1 10.0 2.8 138.4 8.31% 1527 1450 1374 -57

10 14.4 37.7 2.76% 45.1 0.150 66.0 13.5 3.8 152.6 9.17% 1513 1437 1361 -57

15 19.4 37.7 2.81% 45.9 0.167 73.6 15.5 4.4 161.6 9.70% 1504 1428 1353 -57

17 21.4 37.7 1501 1426 1351

20 24.4 37.7 2.87% 46.9 0.181 79.0 17.5 4.9 168.6 10.12% 1497 1422 1347 -57

21:3 25.65 37.7 1495 1421 1346

25 29.4 37.7 2.88% 47.1 0.190 - 83.2 19.5 5.5 173.5 10.42% 1492 1417 1342 -57

30 34.4 37.7 2.91% 47.6 0.200 88.0 20.4 5.8 179.1 10.75% 1486 1412 1337 -57

35 39.4 37.7 2.93% 47.9 0.209 91.9 215 6.1 183.6 11.03% 1482 1408 1333 -57
_ _4 31.7 .5 48 64 180 1,23 18 144 13_ _ _

25 29.4 1492 1417 1342
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TENDON: • INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP FIELD AVERAGE: 1650 AVERAGE ALL HOOP TENDONS: 1635

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: 1 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I NFDINDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCESINSPECT. YEARS ILi1

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. jFORCE mn/in FORCE LOSS LOSS(YR:MO) (LOG) I(KIPS) (*.0001) (KIPS) I(KIPS) (KIPS) I(KIPS) (KIPS) (KIPS) (KIPS)

(A ) (B ) II (C ) (D ) I (E ) (F ) I (G ) I (H ) I (j ) I T J (K ) I I (M ) I J II [O )

1 5.4 116.1 2.57% 42.0 0.090 39.5 6.0 1.7 199.3 12.08% 1450 1378 1305 36

3 7.4 116.1 2.60% 42.5 0.110 48.5 8.5 2.4 209.5 12.70% 1440 1368 1296 36

5 9.4 116.1 2.68% 43.8 0.123 54.1 10.0 2.8 216.8 13.14% 1433 1361 1290 36

10 14.4 116.1 2.76% 45.1 0.150 66.0 13.5 3.8 231.0 14.00% 1419 1348 1277 36

15 19.4 116.1 2.81% 45.9 0.167 73.6 15.5 4.4 240.0 14.55% 1410 1339 1269 36

17 21.4 116.1 1407 1337 1266

20 24.4 116.1 2.87% 46.9 0.181 79.0 17.5 4.9 247.0 14.97% 1403 1333 1263 36

21:3 25.65 116.1 1402 1332 1261

25 29.4 116.1 2.88% 47.1 0.190 83.2 19.5 , 5.5 251.9 15.27% 1398 1328 1258 36

30 34.4 116.1 2.91% 47.6 0.200 88.0 204 .5.8 257.5 15.61% 1392 1323 1253 36

35 39.4 116.1 2.93% 47.9 0.209 91.9 21t5 6.1 262.0 15.88% 1388 1318 1249 3640 44. _1. .5 482 .15 947W, 6.4 65.4 1.9 138 ~ 131 1246 36

25 29.4 1396 1328 12ba

m~ 0
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TENDON: _ ý ý I ýý": INITIAL CONCRETE STRESS (PS , 13

ORIGINAL FORCES (KIPS): SHOP: <4 FIELD:ý

STRESS SEQUENCE: OF
AVERAGE: 1651

TOTAL ELASTIC SHORT. LO.

AVERAGE ALL HOOP TENDONS: 63
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS NORMALIZING

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZIN

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (¶0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) II (C) (D) (E) (F) (G) I(H) I() I J) (K) I(L) I(M)I(N)I[ ()

1 5.4 22.3 2.57% 42.0 0.090 39.5 6.0 1.7 105.5 6.39% 1546 1468 1391 -59

3 7.4 22.3 2.60% 42.5 0.110 48.5 8.5 2.4 115.7 7.01% 1535 1459 1382 -59

5 9.4 22.3 2.68% 43.8 0.123 54.1 10.0 2.8 123.0 7.45% 1528 1452 1375 -59

10 14.4 22.3 2.76% 45.1 0.150 66.0 13.5 3.8 137.2 8.31% 1514 1438 1362 -59

15 19.4 22.3 2.81% 45.9 0.167 73.6 15.5 4.4 146.2 8.86% 1505 1430 1354 -59

17 21.4 22.3 1502 1427 1352

20 24.4 22.3 2.87% 46.9 0.181 79.0 17.5 4.9 153.2 9.28% 1498 1423 1348 -59

21:3 25.65 22.3 1497 1422 1347

25 29.4 22.3 2.88% 47.1 0.190 83.2 19.5 5.5 158.1 9.58% 1493 1418 1344 -59

30 34.4 22.3 2.91% 47.6 0.200 88.0 20.4 5.8 163.7 9.91% 1487 1413 1339 -59

35 39.4 22.3 2.93% 47.9 0.209 91.9 21.5 6.1 168.2 10.19% 1483 1409 1335 -59

40 44.4 22.3 2.95% 48.2 0.215 94.7 22.5 6.4 171.6 10.39% 1479 1406 1332 -59

25 29.4 1493 1418 1344

co 0) <
0 0 5. 0:

0 0D
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TENDON: :A INITIAL CONCRETE STRESS (PSI1

ORIGINAL FORCES (KIPS) SHOP FIELD. AVERAGE: 1608 AVERAGE ALL HOOP TENDONS:
STRESS SEQUENCE: -. ý OF 6 TOTAL ELASTIC SHORT. LOS, WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTORSIT PLACEMEN1 SHORT. PERCENT FORCE SP.CR. JFORCE m inn n FORCE LOSS LOSS

(YR:MO) (LOG) _ I (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) II (C) (D) I(E) (F) I 1GF I (G) I - - I (J) I (K) I (L) I (M) I -- T[ T

1 5.4 118.4 2.57% 42.0 0.090 39.5 6.0 1.7 201.6 12.54% 1406 1336 1266 79
3 7.4 118.4 2.60% 42.5 0.110 48.5 8.5 2.4 211.8 13.17% 1396 1326 1256 79
5 9.4 118.4 2.68% 43.8 0.123 54.1 10.0 2.8 219.1 13.63% 1389 1319 1250 79
10 14.4 118.4 2.76% 45.1 0.150 66.0. 13.5 3.8 233.3 14.51% 1374 1306 1237 79
15 19.4 118.4 2.81% 45.9 0.167 73.6 15.5 4.4 242.2 15.07% 1365 1297 1229 79

17 21.4 118.4 1363 1295 1226
20 24.4 118.4 2.87% 46.9 0.181 79.0 17.5 4.9 249.2 15.50% 1358 1291 1223 79

21:3 25.65 118.4 1357 1289 1222
25 29.4 118.4 2.88% 47.1 0.190 83.2 19.5 5.5 254.2 15.81% 1354 1286 1218 79
30 34.4 118.4 2.91% 47.6 0.200 88.0. 20.4 5.8 259.7 16.15% 1348 1281 1213 79
35 39.4 118.4 2.93% 47.9 0.209 91.9 21.5 6.1 264.2 16.44% 1343 1276 1209 79

40fUT 444 184 .5i8. .1 94.7 22.5 b.4 267.6- 16g.65 -30 1730- --T= -- 9

25) 29.4 1354 1286 1218
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TENDON: T • INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP: • FIELD: AVERAGE: 1665 AVERAGE ALL HOOP TENDONS: 1 63•1
STRESS SEQUENCE: OF 6 TOTAL ELASTIC SHORT. LOSS: 14 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I iD INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE m nin I FORCE LOSS LOSS
(YR:MO) (LOG) , I (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) _ - (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (B) IF (C) (D) (E) (F) I (G) (H) ()I () ) I 1K) (0)

1 5.4 51.4 2.57% 42.0 0.090 39.5 6.0 1.7 134.6 8.08% 1531 1454 1378 -44
3 7.4 51.4 2.60% 42.5 0.110 48.5 8.5 2.4 144.8 8.69% 1521 1444 1368 -44
5 9.4 51.4 2.68% 43.8 0.123 54.1 10.0 2.8 152.1 9.13% 1513 1438 1362 -44

10 14.4 51.4 2.76% 45.1 0.150 66.0 13.5 3.8 166.3 9.98% 1499 1424 1349 -44
15 19.4 51.4 2.81% 45.9 0.167 73.6 15.5 4.4 175.2 10.52% 1490 1416 1341 -44

17 21.4 51.4 1487 1413 1339

20 24.4 51.4 2.87% 46.9 0.181 79.0 17.5 4.9 182.2 10.94% 1483 1409 1335 -44

21:3 25.65 51.4 1482 1408 1334

25 29.4 51.4 2.88% 47.1 0.190 83.2 19.5 5.5 187.2 11.24% 1478 1404 1330 -44
30 34.4 51.4 2.91% 47.6 0.200 88.0 20.4 5.8 192.7 11.57% 1473 1399 1325 -44
35 39.4 51.4 2.93% 47.9 0.209 91.9 21.5 6.1 197.2 11.84% 1468 1395 1321 -44

25 29.4 i478 11404 11330

-0 >~ o 0
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TIME AFTER AVERAGE DATE OF CONCRETE WALL PLACEMENT (YEARS)
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TENDON: INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS) SHOP: '- FIELD: 1 AVERAGE: 1644 AVERAGE ALL HOOP TENDONS 16

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I N DINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATIOIN FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE SP. CR. 1 FORCE min/in- J FORCE LOSS LOSS

(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (C ( I (E) I (F G I (G I W I () (J) --7 II- (L) (M) (N) 0I ()

1 5.4 46.9 2.57% 42.0 0.090 39.5 6.0 1.7 130.1 7.91% 1514 1438 1362 -28

3 7.4 46.9 2.60% 42.5 0.110 48.5 8.5 2.4 140.3 8.54% 1503 1428 1353 -28

5 9.4 46.9 2.68% 43.8 0.123 54.1 10.0 2.8 147.6 8.98% 1496 1421 1347 -28

10 14.4 46.9 2.76% 45.1 0.150 66.0 13.5 3.8 161.8 9.84% 1482 1408 1334 -28

15 19.4 46.9 2.81% 45.9 0.167 73.6 15.5 4.4 170.8 10.39% 1473 1399 1326 -28

17 21.4 46.9 1470 1397 1323

20 24.4 46.9 2.87% 46.9 0.181 79.0 17.5 4.9 177.7 10.81% 1466 1393 1319 -28

21:3 25.65 46.9 1465 1392 1318

25 29.4 46.9 2.88% 47.1 0.190 83.2 19.5 5.5 182.7 11.11% 1461 1388 1315 -28

30 34.4 46.9 2.91% 47.6 0.200 88.0 20.4 5.8 188.3 11.45% 1456 1383 1310 -28

35 39.4 46.9 2.93% 47.9 0.209 91.9 21.5 6.1 192.8 11.73% 1451 1378 1306 -28
40gS- -- TO= 46. 295% 462 .21 94.7- -- = - 6.4 g 196 1.93 1448 137M 1303 -798

2zo 29.4 1461 1388a 1315
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TENDON: INITIAL: CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS): SHOP: FIELD:, AVERAGE: 1615 AVERAGE ALL HOOP TENDONS:. ,l .1...

STRESS SEQUENCE: TOTAL ELASTIC SHORT. LOSS: • WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I N DINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT tPLACEM EN T~ SHORT. PERCENTf FORCE ISP. CR.I FORCE m in 1 FORCE LOSS ILOSS _(YR:MO) (LOG) I(KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) I(KIPS) (KIPS)

(A) [CI II (C) I (U) I (E) (F) I (G)7 I I (1) (J) I K) II (L) I TM) I N II (0)

1 5.4 48.2 2.57% 42.0 0.090 39.5 6.0 1.7 131.4 8.14% 1483 1409 1335 3

3 7.4 48.2 2.60% 42.5 0.110 48.5 8.5 2.4 141.6 8.77% 1473 1400 1326 3

5 9.4 48.2 2.68% 43.8 0.123 54.1 10.0 2.8 148.9 9.22% 1466 1393 1319 3

10 14.4 48.2 2.76% 45.1 0.150 66.0 13.5 3.8 163.1 10.10% 1452 1379 1307 3

15 19.4 48.2 2.81% 45.9 0.167 73.6 15.5 4.4 172.1 10.66% 1443 1371 1298 3

17 21.4 48.2 1440 1368 1296

20 24.4 48.2 2.87% 46.9 0.181 79.0 17.5 4.9 179.1 11.09% 1436 1364 1292 3

21:3 25.65 48.2 1435 1363 1291

25 29.4 48.2 2.88% 47.1 0.190 83.2 19.5 5.5 184.0 11.40% 1431 1359 1288 3

30 34.4 48.2 2.91% 47.6 0.200 88.0 20.4 5.8 189.6 11.74% 1425 1354 1283 3

35 39.4 48.2 2.93% 47.9 0.209 91.9 21.5 6.1 194.1 12.02% 1421 1350 1279 3

4 4 48.2 1 2. 9 % 4 8 . 0 5 9457 2 . .4 19 7.5 1 2 .3 % 1417 134b 127 6 -

25 29.4 1431 1359 1288
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TENDON: INITIAL CONCRETE STRESS (PSI).I

ORIGINAL FORCES (KIPS)
STRESS SEQUENCE:

SHOP: FIELD: AVERAGE: 1631 AVERAGE ALL HOOP TENDONS: 16j-5

6 F OF TOTAL ELASTIC SHORT. LOSS:. WIRE FACTOR: 0

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES
INSPECT. YEARS

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE SP. CR. FORCE m infin FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) - -(C) I (D) I E) I (F) I (G) (H) I (1) (J) (K) II (L) I (M) I (N) II (-O-)

1 5.4 116.9 2.57% 42.0 0.090 39.5 6.0 1.7 200.1 12.27% 1431 1359 1288 56

3 7.4 116.9 2.60% 42.5 0.110 48.5 8.5 2.4 210.3 12.90% 1421 1350 1279 56

5 9.4 116.9 2.68% 43.8 0.123 54.1 10.0 2.8 217.6 13.34% 1413 1343 1272 56
10 14.4 116.9 2.76% 45.1 0.150 66.0 13.5 3.8 231.8 14.21% 1399 1329 1259 56

15 19.4 116.9 2.81% 45.9 0.167 73.6 15.5 4.4 240.8 14.76% 1390 1321 1251 56

17 21.4 116.9 1387 1318 1249

20 24.4 116.9 2.87% 46.9 0.181 79.0 17.5 4.9 247.8 15.19% 1383 1314 1245 56

21:3 25.65 116.9 1382 1313 1244

25 29.4 116.9 2.88% 47.1 0.190 83.2 19.5 5.5 252.7 15.49% 1378 1309 1240 56

30 34.4 116.9 2.91% 47.6 0.200 88.0 20.4 5.8 258.3 15.84% 1373 1304 1235 56

35 39.4 116.9 2.93% 47.9 0.209 91.9 21.5 6.1 262.8 16.11% 1368 1300 1231 56
4U 44.4 116.9 2.95% 48.2 0.215 97- 5 6. 16.32% 1365 1297 1228 56

25 29.4 1378 1309 1240
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TENDON:, INITIAL CONCRETE STRESS (PSI):,

ORIGINAL FORCES (KIPS SHOP: FIELD:. I AVERAGE: 1650 AVERAGE ALL HOOP TENDONS: 163
STRESS SEQUENCE: • OF 60 TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

I1NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION I FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN1I SHORT. PERCENT r FORCE jSP. CR. jFORCE m infin FORCE -LOSS LOSS
(YR:MO) (LOG) _ _ (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) . (B) II (c) (D) I (E) I (F) I (1 ( I ) () (K) II (L) (M) I (N) II MT)

1 5.4 24.1 2.57% 42.0 0.090 39.5 6.0 1.7 107.3 6.50% 1542 1465 1388 -56
3 7.4 24.1 2.60% 42.5 0.110 48.5 8.5 2.4 117.5 7.12% 1532 1455 1379 -56
5 9.4 24.1 2.68% 43.8 0.123 54.1 10.0 2.8 124.8 7.57% 1525 1449 1372 -56

10 14.4 24.1 2.76% 45.1 0.150 66.0 13.5 3.8 139.0 8.43% 1511 1435 1360 -56
15 19.4 24.1 2.81% 45.9 0.167 73.6 15.5 4.4 148.0 8.97% 1502 1427 1351 -56
17 21.4 24.1 1499 1424 1349
20 24.4 24.1 2.87% 46.9 0.181 79.0 17.5 4.9 155.0 9.39% 1495 1420 1345 -56

21:3 25.65 24.1 1493 1419 1344
25 29.4 24.1 2.88% 47.1 0.190 83.2 19.5 5.5 159.9 9.69% 1490 1415 1341 -56
30 34.4 24.1 2.91% 47.6 0.200 88.0 20.4 5.8 165.5 10.03% 1484 1410 1336 -56
35 39.4 24.1 2.93% 47.9 0.209 91.9 21.5 6.1 170.0 10.30% 1480 1406 1332 -56
40 1 T24. 2.95% 48.2 0.215 94.7 22.5 - 6. 173-4 10.51% 1476 1402 132 -56

25; 29.4 1490 1415 1;$41
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TENDON: INITIAL CONCRETE STRESS (PSI): 3

ORIGINAL FORCES (KIPS) SHOP FIELD: AVERAGE: 1629 AVERAGE ALL HOOP TENDONS 16. .

STRESS SEQUENCE: OF - TOTAL ELASTIC SHORT. LOSS: WIRE FACTOR:,

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATIOIK FORCE PERCENT BASE 95% BAS 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE SP. CR. FORCE m in/in FORCE LOSS LOSS

(YR:MO) (LOG) I (KIPS) (*.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)
(A) IF (B) II (C) (D) I (E) (F) (G) :] (H) I (1) I (J) (K) II (L) I (M) (N) II (0)

1 5.4 119.9 2.57% 42.0 0.090 39.5 6.0 1.7 203.1 12.47% 1426 1355 1283 61

3 7.4 119.9 2.60% 42.5 0.110 48.5 8.5 2.4 213.3 13.09% 1416 1345 1274 61

5 9.4 119.9 2.68% 43.8 0.123 54.1 10.0 2.8 220.6 13.54% 1408 1338 1267 61

10 14.4 119.9 2.76% 45.1 0.150 66.0 13.5 3.8 234.8 14.41% 1394 1324 1255 61

15 19.4 119.9 2.81% 45.9 0.167 73.6 15.5 4.4 243.7 14.96% 1385 1316 1247 61

17 21.4 119.9 1382 1313 1244

20 24.4 119.9 2.87% 46.9 0.181 79.0 17.5 4.9 250.7 15.39% 1378 1309 1240 61

21:3 25.65 119.9 1377 1308 1239

25 29.4 119.9 2.88% 47.1 0.190 83.2 19.5 5.5 255.7 15.70% 1373 1305 1236 61

30 34.4 119.9 2.91% 47.6 0.200 88.0 20.4 5.8 261.2 16.04% 1368 1299 1231 61

35 39.4 119.9 2.93% 47.9 0.209 91.9 21.5 6.1 265.7 16.31% 1363 1295 1227 61
40 444 199 .9% 8. 021 9.7 22.5 16.4 2769.T- 16n.52 ff.-- 1292- 124 51

25 29.4 1373 1305 1236
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TENDON: INITIAL CONCRETE STRESS (PSI):

ORIGINAL FORCES (KIPS) SHOP: FIELD: AVERAGE: 1629 AVERAGE ALL HOOP TENDONS: 163

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:, WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

INDIVIDUAL LOSSES TOTALLOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZINC
AFTER CONCRETE ELASTIC RELAXATION• FORCE PERCENT BASE 9)5% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT I FORCE SP. CR. T FORCE m in/in I FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) (C) (D) I (E) I (F) I (G) (H) I (1) (J) (K) II (L) (M) () I O

1 5.4 66.6 2.57% 42.0 0.090 39.5 6.0 1.7 149.8 9.19% 1479 1405 1331 .7

3 7.4 66.6 2.60% 42.5 0.110 48.5 8.5 2.4 160.0 9.82% 1469 1396 1322 7

5 9.4 66.6 2.68% 43.8 0.123 54.1 10.0 2.8 167.3 10.27% 1462 1389 1316 7

10 14.4 66.6 2.76% 45.1 0.150 66.0 13.5 3.8 181.5 11.14% 1447 1375 1303 7

15 19.4 66.6 2.81% 45.9 0.167 73.6 15.5 4.4 190.5 11.69% 1439 1367 1295 7

17 21.4 66.6 1436 1364 1292

20 24.4 66.6 2.87% 46.9 0.181 79.0 17.5 4.9 197.4 12.12% 1432 1360 1288 7

21:3 25.65 66.6 1430 1359 1287

25 29.4 66.6 2.88% 47.1 0.190 83.2 19.5 5.5 202.4 12.42% 1427 1355 1284 7

30 34.4 66.6 2.91% 47.6 0.200 88.0 20.4 5.8 207.9 12.77% 1421 1350 1279 7

35 39.4 66.6 2.93% 47.9 0.209 91.9 21.5 6.1 212.4 13.04% 1417 1346 1275 7

4 . 6 2.95 48.2 0.1 9 25 -. 4 215. 13.25 11 1344 1272 7

25 29.4 1427 1355 12B4
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TENDON: • , INITIAL CONCRETE STRESS (PSI):.

ORIGINAL FORCES (KIPS): SHOP: . FIELD: - AVERAGE: 1597 AVERAGE ALL HOOP TENDONS: 6!t35
STRESS SEQUENCE: -- OF L TOTAL ELASTIC SHORT. LOSS: _ WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

11NINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION I FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT] FORCE SP. CR. FORCE min/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) (*.0001) (KIPS) (KIPS) ,(KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I ! (C) I W I (E) (F) I (G) I 1') I WI (F I (K) (L) (M) I (N) (O)

1 5.4 42.4 2.57% 42.0 0.090 39.5 6.0 1.7 125.6 7.87% 1471 1397 1324 14
3 7.4 42.4 2.60% 42.5 0.110 48.5 8.5 2.4 135.8 8.51% 1461 1388 1315 14
5 9.4 42.4 2.68% 43.8 0.123 54.1 10.0 2.8 143.1 8.96% 1453 1381 1308 14
10 14.4 42.4 2.76% 45.1 0.150 66.0 13.5 3.8 157.3 9.85% 1439 1367 1295 14
15 19.4 42.4 2.81% 45.9 0.167 73.6 15.5 4.4 166.3 10.42% 1430 1359 1287 14
17 21.4 42.4 1428 1356 1285
20 24.4 42.4 2.87% 46.9 0.181 79.0 17.5 4.9 173.3 10.85% 1423 1352 1281 14

21:3 25.65 42.4 1422 1351 1280
25 29.4 42.4 2.88% 47.1 0.190 83.2 19.5 5.5 178.2 11.16% 1418 1347 1277 14
30 34.4 42.4 2.91% 47.6 0.200 88.0 20.4 5.8 183.8 11.51% 1413 1342 1272 14
35 39.4 42.4 2.93% 47.9 0.209 91.9 21.5 6.1 188.3 11.79% 1408 1338 1267 14
4 44.4- -M- .5 .2 . 1 97 -. 8 7 1 -my- 1M _ _

25 29.4 1418 1347 1277
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TENDON: INITIAL CONCRETE STRESS (PSI):-'- 17S2-

ORIGINAL FORCES (KIPS) SHOP: FIELD: AVERAGE: 1681 AVERAGE ALL HOOP TENDONS: 163b
STRESS SEOUENCE: ~ OF TOTAL ELASTIC SHORT. LOSS: 1 WIRE FACTOR: 1,

NOTE: SHADED VALUES ARE EXTRACTED FROM HOOPINP WORK SHEET

IfNINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMEN1 SHORT. PERCENT IFORCE SP. CR. IFORCE m infn IFORCE LOSS LOSS

(YR:MO) (LOG) _ I (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) I___ (KIPS) (KIPS) (KIPS) (KIPS)
A) (B) I1 (C) (D) I (E) (F) I (G) I (H) I () I (J) I (K) L) I (M) I (N) I O

1 5.4 64.8 2.57% 42.0 0.090 39.5 6.0 1.7 148.0 8.80% 1533 1457 1380 -46
3 7.4 64.8 2.60% 42.5 0.110 48.5 8.5 2.4 158.2 9.41% 1523 1447 1371 -46
5 9.4 64.8 2.68% 43.8 0.123 54.1 10.0 2.8 165.5 9.84% 1516 1440 1364 -46
10 14.4 64.8 2.76% 45.1 0.150 66.0 13.5 3.8 179.7 10.69% 1502 1426 1351 -46
15 19.4 64.8 2.81% 45.9 0.167 73.6 15.5 4.4 188.6 11.22% 1493 1418 1343 -46

17 21.4 64.8 1490 1415 1341
20 24.4 64.8 2.87% 46.9 0.181 79.0 17.5 4.9 195.6 11.63% 1486 1411 1337 -46

21:3 25.65 64.8 1484 1410 1336
25 29.4 64.8 2.88% 47.1 0.190 83.2 19.5 5.5 200.6 11.93% 1481 1407 1333 -46
30 34.4 64.8 2.91% 47.6 0.200 88.0 20.4 5.8 206.1 12.26% 1475 1401 1328 -46
35 39.4 64.8 2.93% 47.9 0.209 91.9 21.5 6.1 210.6 12.53% 1471 1397 1324 -46

25 295.4 4 214.0 12.73% 1481 1407 -- 21 -46
25 29.4 148 1407 13
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Stress Sequence Sorted by Tendon Number
Tendon Seuece Tedo Sequence if Tendo Sequence

No. j No. No. No. No No.
D101 23 D201 32 D301 21

D102 32 0202 30 D302 22

D103 32 D203 11 D303 8

0104 22 D204 12 0304 30

D105 21 D205 28 D305 20

D106 24 0206 30 D306 23

D107 7 D207 9 D307 7

D108 31 D208 28 0308 30

D109 20 D209 29 D309 19

D110 25 0210 13 D310 24

D0ll 5 D211 1 0311 6

D112 31 D212 27 0312 30

D113 19 D213 14 D313 18

D114 32 0214 30 D314 25

D115 4 D215 2 D315 5

D116 29 D216 27 D316 30

D117 18 0217 15 D317 17

D118 26 0218 30 D318 26

D119 6 D219 3 0319 4

D120 29 D220 27 D320 30

D121 17 D221 32 D321 16

0122 26 D222 28 D322 26

D123 3 D223 4 0323 3

D124 29 D224 27 D324 30

D125 16 D225 17 D325 15

0126 27 D226 28 D326 26

D127 29 D227 5 0327 2

0128 2 D228 26 0328 29

0129 15 D229 18 D329 14

D130 1 D230 29 D330 27

D131 29 D231 6 D331 1

D132 27 D232 24 D332 29

D133 14 D233 19 D333 13

D134 27 0234 29 D334 28

D135 10 0235 7 D335 9

D136 29 D236 23 0336 28

D137 32 D237 29 D337 28

D138 28 D238 20 D338 12

D139 11 0239 32 D339 32

D140 28 D240 22 D340 28

D141 12 D241 32 D341 11

FILE: N991 DOME Predicted ForM (difa 1%lx•-[j:SEQ
Revision 0
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Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.

1 D130 D211 D331

2 D128 D215 D327

3 D123 D219 D323
4 D115 D223 D319
5 Dill D227 D315

6 D119 D231 D311
7 D107 D235 D307

8 D303

9 D207 D335

10 D135
11 D139 D203 D341

12 D141 D204 D338

13 D210 D333

14 D133 D213 D329
15 D129 D217 D325

16 D125 D321
17 D121 D225 D317

18 D117 D229 D313

19 D113 D233 D309

20 D109 D238 D305

21 D105 D301

22 D104 D240 D302

23 D101 D236 D306
24 D106 D232 D310

25 D110 D314

26 D118 D122 D228 D318 D322 D326

27 D126 D132 D134 D212 D216 D220 D224

27 D330

28 D138 D140 D205 D208 D222 D226 D334

28 D336 D337 D340
29 D116 D120 D124 D127 D131 D136 D209

29 D230 D234 D237 D328 D332

30 D202 D206 D214 D218 D304 D308 D312
30 D316 D320 D324
31 D108 D112
32 D102 D103' D114 D137 D201 D221 D239
32 D241 D339

Note:
Data extracted from Reference 11 of Calculation S-95-0082

FILE: N991 DOME Predicted ForMFaJlnx-Ab:§SEQ

Revision 0
Attachment 2
Page 118 of 325



DOME TENDONS DATA INPUI
Reference: S-95-0082

Initial Concrete Stress =
Average Force =

1 (ksi)
1639.0 (kips)

For Tendons in Sequences 1 through 27
Total Stress Sequence (N) =
Total Elastic Shortening Losses =

For Tendons in Sequences 28 thru 32
Total Stress Sequence (N) =
Total Elastic Shortening Losses =

Lift-off Pressure (ksi) (1) Stress No. of Wire 1 Original Forces (kips)
Tendon Shop End Field End Sequence Effective Factor ShoShop Field Remarks

No. PIredictedl Actual Predcted Actua (n) (2) Wires (1) #/163 (4) End (5) End (5) .. (3)
I (B) I (C) I (D) I (E) II (F) (G) I (H I I I I (K)

D128 6710 680 6650 6900 2 159 0.975 1620 1659

D130 6870 6850 6810 6800 1 163 1.000 1634 1637

D211 6810 7100 6870 7000 1 162 0.994 1698 1660

D213 1 6840 6900 6800 6800 14 163 1.000 1653 1 1639

D237 6810 6900 6810 6900 29 163 1.000 1661 1661

D239 6810 6800 6840 6650 32 163 1.000 1637 1593

Notes:
(1) Ref.12, 13,14 Crystal River 3 R/B Tendon History Sheets - Dome Tendons for Original Stressing. See Attachments B&D.
(2) Ref. 11 Crystal River 3 Tendon Surveillance Loss Calculations. See Attachment C for stress sequence.-
(3) S= Selected Tendons, C =Control tendon, D =Detension tendon, A =Alternate tendo

E = Exempted Tendons (5th Surveillance), All Other Tendons are Adjacent
(4) Wire factors are calculated based on the number of effective wires divided by 163.
(5) Original forces calculated based on the expression in S-95-008.

Calculation S07-0033
Revision 0
Attachment 2
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP: FIELD: AVERAGE: 1639 AVERAGE ALL DOME TENDONS: 163

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:- WIRE FACTOR:.

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATIOIK FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE CR. STR. FORCE m in/in FORCE LOSS LOSS
(YR:MO) (LOG) 1 (KIPS) (_.0001) (KIPS) I (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)

(A) (B) I II I (U) T) I (F) I (U) I (H) I 1() I (J) I K(K U (L) I (M) N II (u)

1 3.5 151.6 2.57% 42.3 3.28 92.5 15 4.0 290.4 17.71% 1349 1282 1214 53

3 5.5 151.6 2.60% 42.7 3.86 108.8 18 5.0 308.1 18.79% 1331 1265 1198 53

5 7.5 151.6 2.68% 44.1 4.21 118.7 21 6.0 320.4 19.54% 1319 1253 1187 53

10 12.5 151.6 2.76% 45.4 4.62 130.3 25 7.0 334.3 20.39% 1305 1240 1175 53

15 17.5 151.6 2.81% 46.2 5.21 146.9 27.5 8.0 352.7 21.51% 1287 1222 1158 53

17 19.5 151.6 1 1 1284 1220 1156 53

20 22.5 151.6 2.87% 47.2 5.39 152.0 29 8.0 358.8 21.88% 1281 1217 1153 53

21:3 23.75 151.6 1279 1215 1151 53

25 27.5 151.6 2.89% 47.3 5.59 157.6 30.8 9.0 365.5 22.29% 1274 1210 1147 53

30 32.5 151.6 2.91% 47.8 5.78 163.0 32 9.0 371.4 22.65% 1268 1205 1141 53

35 37.5 151.6 2.93% 48.2 5.98 168.6 33 9.0 377.4 23.02% 1262 1199 1136 53

L 151.6 2.95% 48.5 6.18 174 W4 10.0 384.4 2 W 12 1192 1130 53

25 27.5 1274 1210 1147

iý 3
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PS NA

ORIGINAL FORCES (KIPS): SHOP: FIELD:: 1 AVERAGE: 1619

STRESS SEQUENCE: 5 OF 7 TOTAL ELASTIC SHORT. LOSS:,
AVERAGE ALL DOME TENDON!

WIRE FACTOF

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. FORCE m in/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I =(1 ) IG P) (E) I (F) I (G) I (H) 1 I (1 II () I M (N) II (o)

1 3.5 111.8 2.57% 42.3 3.28 92.5 15 4.0 250.6 15.48% 1368 1300 1232 34

3 5.5 111.8 2.60% 42.7 3.86 108.8 18 5.0 268.3 16.57% 1351 1283 1216 34

5 7.5 111.8 2.68% 44.1 4.21 118.7 21 6.0 280.6 17.33% 1338 1271 1205 34

10 12.5 111.8 2.76% 45.4 4.62 130.3 25 7.0 294.5 18.19% 1324 1258 1192 34

15 17.5 111.8 2.81% 46.2 5.21 146.9 27.5 8.0 312.9 19.33% 1306 1241 1175 34

17 19.5 111.8 1 1 1 1304 1238 1173 34

20 22.5 111.8 2.87% 47.2 5.39 152.0 29 8.0 319.0 19.70% 1300 1235 1170 34

21:3 23.75 111.8 1298 1233 1168 34

25 27.5 111.8 2.89% 47.3 5.59 157.6 30.8 9.0 325.7 20.12% 1293 1229 1164 34

30 32.5 111.8 2.91% 47.8 5.78 163.0 32 9.0 331.6 20.48% 1287 1223 1159 34

35 37.5 111.8 2.93% 48.2 5.98 168.6 33 9.0 337.6 20.85% 1281 1217 1153 34

40 42.5 1IT18 2.95% 4 6.18 174.3 34 10.0 344.6 21.28% 1274 1211 1147 34

2O5*
X 0

) CD0)
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1 10 100
2 3 4 5 6 7 8 9 20 30 40 50 60 70 80 90

1600 -

TENDON FORCE CURVE
TENDON D129
NORMALIZING FACTOR: +34 C-: Predicted Values For

1500 T -_I -- Surveillance 8 (October 1, 2001)
w BASE 1287 Kips
a • 95% BASE 1223 Kips

Ri 90% BASE 1159 Kips
I-'

0~0/ 1400 BASE

LU
I'

O 1300 . ......

z
100

01200 1 2,0 25... 35 40
I-"

.< .

0 006

1100 zI __ _________ ____
=-

- I

! I

1000 IIII I I '

A I • - 10 15 20 25 3035 40

> ;o oSCHEDULED SURVEILLANCE PERIOD (YEARS AFTER SIT, 11/76)

W5 D 0

K) co
( -i

0A



USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: Li INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS SHOP: •-FIELD:, AVERAGE: 1635

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:8

AVERAGE ALL DOME TENDONE

WIRE FACTOF

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENI BASE 95% BAS 90% BASE FACTOR

SIT PLACEMENI SHORT. PERCENTI FORCE CR. STR.I FORCE m in/in I FORCE LOSS LOSS
(YR:MO) (LOG) I (KIPS) (-.0001) (KIPS) (KIPS) (KIPS) I (KIPS) (KIPS) (KIPS) (KIPS)

(A)_ (__ (1 _I (u) I (t-) I ( I-- ) ] I Tu I T I (H) II (J) (K) I (NL I( (N) (.U)

1 3.5 154.6 2.57% 42.3 3.28 92.5 15 4.0 293.4 17.94% 1342 1275 1208 60

3 5.5 154.6 2.60% 42.7 3.86 108.8 18 5.0 311.1 19.03% 1324 1258 1192 60

5 7.5 154.6 2.68% 44.1 4.21 118.7 21 6.0 323.4 19.78% 1312 1246 1181 60

10 12.5 154.6 2.76% 45.4 4.62 130.3 25 7.0 337.3 20.63% 1298 1233 1168 60

15 17.5 154.6 2.81% 46.2 5.21 146.9 27.5 8.0 355.7 21.75% 1280 1216 1152 60

17 19.5 154.6 1277 1213 1149 60

20 22.5 154.6 2.87% 47.2 5.39 152.0 29 8.0 361.8 22.13% 1274 1210 1146 60

21:3 23.75 154.6 1272 1208 1145 60

25 27.5 154.6 2.89%" 47.3 5.59 157.6 30.8 9.0 368.5 22.54% 1267 1203 1140 60

30 32.5 154.6 2.91% 47.8 5.78 163.0 32 9.0 374.4 22.90% 1261 1198 1135 60

35 37.5 154.6 2.93% 48.2 5.98 168.6 33 9.0 380.4 23.26% 1255 1192 1129 60
40 1-476-- 154.6 12.95%- 48.5 16.18 17.-4 0037.4T 23.59% 124-8- 1186 1123 6

25 27,5 1267 1203 1140
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON:

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

INITIAL CONCRETE STRESS (PSI): NA

SHOP: ' FIELD:,- AVERAGE: 1679 AVERAGE ALL DOME TENDONS: 163

SOF 21 TOTAL ELASTIC SHORT. LOSS: _ WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I NfDIINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN" BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENTI FORCE CRS. -ST. FORCE m inn FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ('.0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) r - - ; -Ur - -•r I Pw I -iv I -Mr I -1r I -C) (ru ir (L- I (i-r- I (1) II (KuL-M

1 3.5 154.6 2.57% 42.3 3.28 92.5 15 4.0 293.4 17.48% 1386 1316 1247 18

3 5.5 154.6 2.60% 42.7 3.86 108.8 18 5.0 311.1 18&53% 1368 1299 1231 18

5 7.5 154.6 2.68% 44.1 4.21 118.7 21 6.0 323.4 19.26% 1356 1288 1220 18

10 12.5 154.6 2.76% 45.4 4.62 130.3 25 7.0 337.3 20.09% 1342 1275 1207 18

15 17.5 154.6 2.81% 46.2 5.21 146.9 27.5 8.0 355.7 21.19% 1323 1257 1191 18

17 19.5 154.6 1321 1255 1189 18

20 22.5 154.6 2.87% 47.2 5.39 152.0 29 8.0 361.8 21.55% 1317 1251 1185 18

21:3 23.75 154.6 1315 1250 1184 18

25 27.5 154.6 2.89% 47.3 5.59 157.6 30.8 9.0 368.5 21.95% 1310 1245 1179 18

30 32.5 154.6 2.91% 47.8 5.78 163.0 32 9.0 374.4 22.30% 1305 .1239 1174 18

35 37.5 154.6 2.93% 48.2 5.98 168.6 33 9.0 380.4 22.66% 1299 1234 1169 18

25 4275 146 29%.5 5 .1 17. 34 00 364 2,8% 1310 1245 1179 1

25 27.5 1310 1245 1179



TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: I ] INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS SHOP: FIELD AVERAGE: 1600 AVERAGE ALL DOME TENDONS: 16

STRESS SEQUENCE: OF TOTAL ELASTIC SHORT. LOSS:8 WIRE FACTOF

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INSPECT. YEARS DI VIIIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES

PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING

AFTER CONCRETE ELASTIC RELAXATION FORCE PERCEN" BASE 95% BAS 90% BASE FACTOR

SIT PLACEMEN] SHORT. PERCENTI FORCE CR. STR. FORCE m in/in "FORCE LOSS LOSS
(YR:MO) (LOG)I (KIPS) ('.0001) (KIPS) E (KIPS) (KIPS' IKPS (KPSkKIS (KIPS)

(A) I (u) J] (F I UT I (h) V-) I (U ) W I (H) I (1) I 1K ) L I (M) (N) ]-.-7U-

1 3.5 75.0 2.57% 42.3 3.28 92.5 15 4.0 213.8 13.36% 1386 1317 1248 15

3 5.5 75.0 2.60% 42.7 3.86 108.8 18 5.0 231.5 14.47% 1369 1300 1232 15

5 7.5 75.0 2.68% 44.1 4.21 118.7 21 6.0 243.8 15.24% 1356 1288 1221 15

10 12.5 75.0 2.76% 45.4 4.62 130.3 25 7.0 257.7 16.11% 1342 1275 1208 15
15 17.5 75.0 2.81% 46.2 5.21 146.9 27.5 8.0 276.1 17.26% 1324 1258 1192 15

17 19.5 75.0 1321 1255 1189 15

20 22.5 75.0 2.87% 47.2 5.39 152.0 29 8.0 282.2 17.64% 1318 1252 1186 15

21:3 23.75 75.0 1316 1250 1185 15

25 27.5 75.0 2.89% 47.3 5.59 157.6 30.8 9.0 288.9 18.06% 1311 1246 1180 15

30 32.5 75.0 2.91% 47.8 5.78 163.0 32 9.0 294.8 18.42% 1305 1240 1175 15

35 37.5 75.0 2.93% 48.2 5.98 168.6 33 9.0 300.8 18.80% 1299 1234 1169 15
-- 776-5 -75. 2.95%- 48,5 6.18- 1-74.3 347 10U.= -M7.8- 19.24%W 129= 1228- 17793 15

25 27.5 1311 1245 1160
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP: : FIELD L - AVERAGE: 1646 AVERAGE ALL DOME TENDONS: 1 9
STRESS SEQUENCE: OF L - TOTAL ELASTIC SHORT. LOSS: _ WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

I NfDINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT, FORCE CR. STR. FORCE m in/in I FORCE LOSS LOSS
(YR:MO) (LOG) I (KIPS) (-.0001) (KIPS) _ (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) (b (u) (h) ( ~ ~~ I- (U (H), (1) (J)I (K) 1 I~ ()I

1 3.5 114.8 2.57% 42.3 3.28 92.5 15 4.0 253.6 15.41% 1393 1323 1253 10
3 5.5 114.8 2.60% 42.7 3.86 108.8 18 5.0 271.3 16.48% 1375 1306 1237 10
5 7.5 114.8 2.68% 44.1 4.21 118.7 21 6.0 283.6 17.23% 1363 1294 1226 10

10 12.5 114.8 2.76% 45.4 4.62 130.3 25 7.0 297.5 18.07% 1349 1281 1214 10
15 17.5 114.8 2.81% 46.2 5.21 146.9 27.5 8.0 315.9 19.19% 1330 1264 1197 10
17 19.5 114.8 1328 1261 1195 10
20 22.5 114.8 2.87% 47.2 5.39 152.0 29 8.0 322.0 19.56% 1324 1258 1192 10

21:3 23.75 114.8 1322 1256 1190 10
25 27.5 114.8 2.89% 47.3 5.59 157.6 30.8 9.0 328.7 19.97% 1317 1252 1186 10
30 32.5 114.8 2.91% 47.8 5.78 163.0 32 9.0 334.6 20.33% 1312 1246 1180 10
35 37.5 114.8 2.93% 48.2 5.98 168.6 33 9.0 340.6 20.69% 1306 1240 1175 10
4F- 11478 2.5% 4 6.18 174.3 34 10.0 347.6 : 6j -T= 1234 1169 10--

25 27.5 1317 1252 1186

uýuC
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: 2 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP: - 6 FIELD: l AVERAGE: 1661 AVERAGE ALL DOME TENDON, "1639
STRESS SEQUENCE: OF 7 s OFTOTAL ELASTIC SHORT. LOSS: - WIRE FACTOR:_

NOTE: SH-AflEf VALUESF5 ARF FXTRACTIfl FRflM flfMFINP WCORK 5RHFFT

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR. FORCE m infin IFORCE LOSS LOSS
(YR:MO) (LOG) [ wKIPS) ( .0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) F-7;(C () I (u) 1 (15 1 T (G) (m) I (1) (j) (K)U (L) (M) (N) (0)

1 3.5 147 2.57% 42.3 3.28 92.5 15 4.0 153.5 9.25% 1507 1432 1356 -104
3 5.5 14.7 2.60% 42.7 3.86 108.8 18 5.0 171.2 10.31% 1489 1415 1340 -104
5 7.5 14.7 2.68% 44.1 4.21 118.7 21 6.0 183.5 11.05% 1477 1403 1329 -104

10 12.5 14.7 2.76% 45.4 4.62 130.3 25 7.0 197.4 11.89% 1463 1390 1317 -104
15 17.5 14.7 2.81% 46.2 5.21 146.9 27.5 8.0 215.8 13.00% 1445 1373 1300 -104
17 19.5 14.7 1442 1370 1298 -104
20 22.5 14.7 2.87% 47.2 5.39 152.0 29 8.0 221.9 13.37% 1439 1367 1295 -104

21:3 23.75 14.7 1437 1365 1293 -104
25 27.5 14.7 2.89% 47.3 5.59 157.6 30.8 9.0 228.6 13.77% 1432 1360 1289 -104
30 32.5 14.7 2.91% 47.8 5.78 163.0 32 9.0 234.5 14.12% 1426 1355 1283 -104
35 37.5 14.7 2.93% 48.2 5.98 168.6 33 9.0 240.5 14.49% 1420 1349 1278 -104

40uk' 42.54.7 ,95% 49.Y- .18 174. 34 -790 247.5 14.91% 1413 1T 47T -1_

25 27. 1432 1360 1289
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES LESS THAN 27

TENDON: INITIAL CONCRETE STRESS (PSI): NA'

ORIGINAL FORCES (KIPS):
STRESS SEQUENCE:

SHOP: FIELD:: AVERAGE: 1664
OF TOTAL ELASTIC SHORT. LOSS: _82.

AVERAGE ALL DOME TENDONS:
WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

irNINDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SRT PLACEMENT SHORT. PERCENTI FORCE CR._STRI FORCE mK _ n_ (FORPE LOSS LOSS
(YR:MO) (LOG) (KIPS) (*0001) (KIPS) (KIPS) (KIPS) -- 7T--I(KIPS) (KIPS) (KIPS) (KIPS)

(A) I I1 } J ;F I W(U E 1-) I 1(t )W I (I I (J I )} I[ (L()) (N) II (u)

1 3.5 96.4 2.57% 42.3 3.28 92.5 15 4.0 235.2 14.13% 1429 1358 1286 -26
3 5.5 96.4 2.60% 42.7 3.86 108.8 18 5.0 252.9 15.20% 1411 1341 1270 -26
5 7.5 96.4 2.68% 44.1 4.21 118.7 21 6.0 265.2 15.94% 1399 1329 1259 -26

10 12.5 96.4 2.76% 45.4 4.62 130.3 25 7.0 279.1 16.77% 1385 1316 1247 -26
15 17.5 96.4 2.81% 46.2 5.21 146.9 27.5 8.0 297.5 17.88% 1367 1298 1230 -26
17 19.5 96.4 1364 1296 1228 -26
20 22.5 96.4 2.87% 47.2 5.39 152.0 29 8.0 303.6 18.24% 1361 1293 1225 -26

21:3 23.75 96.4 1359 1291 1223 -26

25 27.5 96.4 2.89% 47.3 5.59 157.6 30.8 9.0 310.3 18.65% 1354 1286 1219 -26
30 32.5 96.4 2.91% 47.8 5.78 163.0 32 9.0 316.2 19.00% 1348 1281 1213 -26
35 37.5 96.4 2.93% 48.2 5.98 168.6 33 9.0 322.2 19.36% 1342 1275 1208 -26
40- 5 4 4.53 6.1 174. m 34 =. -Tit 1=7. 13 1268 122 -

25 27.5 1354 1286 1219
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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USE FOR DOME TENDONS WITH STRESSING SEQUENCES GREATER THAN 27

TENDON: f2 INITIAL CONCRETE STRESS (PSI): NA

ORIGINAL FORCES (KIPS): SHOP: FIELD:' AVERAGE: 1615 AVERAGE ALL DOME TENDONS: • 9
STRESS SEQUENCE: OF , TOTAL ELASTIC SHORT. LOSS 4 WIRE FACTOR:

NOTE: SHADED VALUES ARE EXTRACTED FROM DOMEINP WORK SHEET

INDIVIDUAL LOSSES TOTAL LOSSES PREDICTED FORCES
INSPECT. YEARS
PERIOD AFTER STRESS CREEP SHRINKAGE TOTAL TOTAL NORMALIZING
AFTER CONCRETE ELASTIC RELAXATION FORCE PERCENT BASE 95% BASE 90% BASE FACTOR

SIT PLACEMENT SHORT. PERCENT FORCE CR. STR.I FORCE min/in FORCE LOSS LOSS
(YR:MO) (LOG) (KIPS) ( .0001) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

(A) I (aC II (c) () I (E) iF) I (G) (H) I () I ) I (K) (L) M) I (N) ()

1 3.5 -13.7 2.57% 42.3 3.28 92.5 15 4.0 125.1 7.75% 1490 1415 1341 -88
3 5.5 -13.7 2.60% 42.7 3.86 108.8 18 5.0 142.8 8.84% 1472 1399 1325 -88
5 7.5 -13.7 2.68% 44.1 4.21 118.7 21 6.0 155.1 9.60% 1460 1387 1314 -88

10 12.5 -13.7 2.76% 45.4 4.62 130.3 25 7.0 169.0 10.46% 1446 1374 1301 -88
15 17.5 -13.7 2.81% 46.2 5.21 146.9 27.5 8.0 187.4 11.60% 1428 1356 1285 -88
17 19.5 -13.7 1425 1354 1283 -88

20 22.5 -13.7 2.87% 47.2 5.39 152.0 29 8.0 193.5 11.98% 1421 1350 1279 -88
21:3 23.75 -13.7 1420 1349 1278 -88
25 27.5 -13.7 2.89% 47.3 5.59 157.6 30.8 9.0 200.2 12.40% 1415 1344 1273 -88
30 32.5 -13.7 2.91% 47.8 5.78 163.0 32 9.0 206.1 12.76% 1409 1338 1268 -88
35 37.5 -13.7 2.93% 48.2 5.98 168.6 33 9.0 212.1 13.13% 1403 1333 1263 -88

40 42.5 -13.7 729w5% 479.5- 6-.18- 174. 34a 10.0g 21. 1.7 19 329 172369-8

25 27,5 1415 1344 1273
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TIME AFTER AVERAGE DATE OF CONCRETE DOME PLACEMENT (YEARS)
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%. r.

i"). .:.. CRYSTAL RIVER UNIT N0. 3
FEACTC,, B i . ...., PrlSr'l-, SSIN:G SYSTEA

TENDON H1IST"'1.

.4IDENTI.ICATION *,1ý,[ER 6/A

!OP WASHER ID:. PC /Z I CR ,_ __ FIELD WASH-IR

GAI/Q,\ vendor inspection cover letter number-.FPC

CUT LENGTH /

ID: PC /Z 0 CR Z03

/0/+_2 DATE 3/Z ./7Y

" Date tendon received cn-site 3 A" "7' RIMR Number 3?7 %-YZ-

" Date installed in ccn...i )'/7"/ Installation NCR's

Wires removed 0 Wires replaced _ Total Ineffective wires 0

* Date buttcnheaded P P - 7AI Buttonheadin; NCR's

Bad wires _ Accept. ,eheads __ Total Ineffective wires 0

* Date stressed /O -7"-Y€t Stressing NCR's

_1w restressed Restressing NCR's

SHOP E£;D FIELD EN;D TOTAL
ongatio (1500ý / V4 .4 /

f~ogaiLn 130 st to 60/% ult.)-Pred./Act. 11/9.4/AV /Y/

•.it-Off Pressure - Predicted/Actual N/A0 I677( "-______ N/A

Shim Thickness/80% Ultimate Pressure N1 Io N/A

Unseated/Broken Wires 0 Total effective wires after stressing 1 _3

Date Bulk-filled / -7// Bulk-Filling 1'CR's

Time. since installation Al 4 ,/b Inlet Pressure /23 Outlet Temp. /Y4'

Date end caps refilled: Shop Field

*Data compiled by ____ _________Organization_____________

Date /A11 7

'. Additional Co=ents:

Calculation S07-0033.

Attachment 2
. . . . . . .. • 1 n_ •4 ý 71



,-, ; * .. , CR)SIA!. PIVFR A:IT N;O. 3

0 I Z i REACTOR BUI.D!::G Pf:! 5 1'..SSV,'G S'iSTEM

; ID2;T1FICATION ';UtSER /2 VI - CUT LENGTIt / <-I

SHOP W;6AS!IER ID: PC /1/ CR _ ____ FIELD WAS--i-ER ID: PC / ZO CR Z30

1. GAI/QA vendor inspection cover letter nu=!er-FPC 9 _ _ __7 DATE _______7

2. Date tcndrn reseivell en-site ______"7 ___ P.MR Number 3 403

3. Date installed in conduit 7-3-71 Installation NCR's

Wires removed 0 Wires replaced 40 Total Ineffective wires

4. Date buttcnheaded 7- Z 3-4 Buttonheadin; NCR's

Bad wires _ Accept. Reheads Al Total Ineffective wires

. Da-e stressed Stressing NCR's

Date restressed __ _A Restressing NCR's

SHOP END FIELD E',D TOTAL

zion~ation (1500 psi to SO'. uit.)-Pred./Act.//8 ZA .j i 2 g,/ ,

'ft-Off Pressure - Predicted/Actual /'f '5 ' N/A

Shim Thickness/80,. Ultizate Pressure 13Y/j777O N/A

Unseated/Broken Wires 0 Total effective wires after stressing /63

6. Date Bulk-filled " " Bulk-Filling NCR's

Time since Installation3-y .. , Inlet Pressure /Z% r Outlet Temp. //8

Date end caps refilled: Shop Field

7. Data compiled by /.•2 '•%".-i Organization __ __

Date __ _ __ _ __ _ __ _ __ __Z_ _

8. Additional Co-ents:

Calculation S07-0033

Revision U.0
Attachment 2

pgof29O// 1



CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEN

TENDON SURVEILLANCE RECORD TENDON NO. 12VI

LIFT OFF CONDITION RETENSIONING
Inspection Avg. Shim Zlong- Total Avg. Shim Elong- Total Reactor Bid&.
Period and Force Force Thickness scion Effective Force Force Thickness ation Effective Temperature OF

Date Location (kips) (kips) (in) (in) Wires (kips) (kipa) (in) (in) Wires Int. Ext. Coements
i 2 3 4 5 6 7 8 9 i1 Ii 12 13 14 Is

Original T. N/A N/A N/A
Stressing

9/13/74. B N/A N/A 4" N/A 163 N/A NIA NIA N/A NIA N/A NAL

3 rd T 1315 1 N/A N/A 13 /A 1. Lift-off only

A/2Ll L ) 1535 13k _AA PIh 6 IA NA ~ 1 ~

018o/7 FAOT.) #I~ M 4. 1A± I3 NI/A _11I A' HLA 41,4 '03~ ?-0Nftup
No ire- 'TI

SoAjei-U OC70

0

C)0,

W

LQ

/Af4

,t/, 7 poj T.

-D0 ?ý

cc 0

0 a

CA,
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