
A6.1 Uneven Force Distribution along theTendon due to Duct Friction
Description:

The tendon force varies along the length of the tendon, with a maximum force at the jacking locations and a decreasing force towards
the center of the tendon. These variations can lead to non-uniform pre-stress levels in the concrete material.

The load F(x) at position x along the tendon is approximated by (FM 6.1 Exhibit 1 is the CR3 Design Basis Document 11 Rev.6 and
contains numerical values): F(x) = F(O) exp (- p a - K s), where F(0) = Load at the jacking point, p = Angular friction coefficient, a =
Total angle change (rad), typically p = 0.16, K = Wobble friction coefficient, typically K = 0.0003, and s = Length of tendon "straight"
portion (ft). When K and/or p are too high, the concrete is locally subjected to a higher pre-stress.

This issue has been somewhat reduced after issuance of RG 1.107 "Qualifications for cement grouting for pre-stressing tendons in
containment structures" and RG 1.90 "In-service inspection of pres-stressed concrete containment structures with grouted tendons"
led to using petroleum greases rather than grout for corrosion protection of highly stressed tendons (FM 6.1 Exhibit 2 is a 1982 paper
by H. Ashar and D.J. Naus on the topic).

Around penetrations, tendon curvatures are larger and friction losses are more important (FM 6.1 Exhibit 10 is an excerpt from the
original Gilbert calculation on tendon force friction losses around the equipment hatch penetration).

The higher localized stresses can cause local micro-fracturing or local enhanced creep rates.

Data to be collected and Analyzed:

1. Compare the shop and field lift-off data collected during containment IWL inspections (FM 6.1 Exhibit 3 displays the shop and field
measurement data for the various surveys and FM 6.1 Exhibit 4 is a summary of all these data);

2. Draw expected tendon force along the 120' long tendons (FM 6.1 Exhibit 5 is a curve of the force along a hoop tendon drawn using

the equation and numerical values in the above description);
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3. Review grease losses in tendon sleeves (FM 6.1 Exhibit 6 displays the field measurement for grease losses for the various surveys
and FM 6.1 Exhibit 7 is a summary of all these data);

4. Compare shims being used at the shop and field ends (FM 6.1 Exhibit 9 displays the shim thicknesses used at the shop and field
ends as observed during surveillance 8 (last surveillance to date));

Verified Supporting Evidence:

a. Differences of 2-3% between the shop and field lift-off data are expected. CR3 surveillance data show much larger differences,
up to 8% in survey 2 tendon 53H44, up to 12% in survey 4 tendon 13H40, up to 18% in survey 5 tendon 46H30, up to 20% in
survey 6 tendon 42H33, up to 11% in survey 7 tendon 62H02, and up to 12% in survey 8 tendon 13H37 (FM 6.1 Exhibit 3 and
FM 6.1 Exhibit 4);

b. The friction contributes to an un-even load distribution (FM 6.1 Exhibit 5). In particular around penetrations, the variation in the
tendon force is large. For example, the difference between T1 = 172 ksi and T4 = 135 ksi (page 1 of 3 in FM 6.1 Exhibit 10) is
equivalent to 25% variation;

c. Observations made by PSC personnel show the forces required to move the tendons out of the sleeves are much larger than
the weight of the tendons (FM 6.1 Exhibit 8);

Verified Refuting Evidence:

a. The maximum force on a tendon running from buttress (n) to buttress (n+2) corresponds to the minimum force on a tendon
running from buttress (n+l) to buttress (n+3). On average, the forces balance each other and the pre-stresses are relatively
constant in various areas of the concrete.

Discussion:

The shim heights for the hoop tendons are very even between the shop and field ends as observed during IWL surveillance #8 (FM
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6.1 Exhibit 9 outlines the values). This indicates that the different lift-off values recorded at the shop and field ends (FM 6.1 Exhibit 3
and FM 6.1 Exhibit 4) are NOT due to installation issues. Additionally, grease losses are limited (FM 6.1 Exhibit 6 and FM 6.1 Exhibit
7) and cannot explain some of the tendon forces asymmetries.

We must note that a tendon running from buttress (n) to buttress (n+2) will have a maximum force at buttresses (n) and (n+2) (jacking
points) and a minimum force at buttress (n+l) (its center)"while a tendon running from buttress (n+l) to buttress (n+3) will have a
maximum force at buttresses (n+l) and (n+3) (jacking points) and a minimum force at buttress (n+2) (its center). Overall, the tendons
will compensate and the average pre-stress is the same everywhere.

Friction forces are particularly important around penetrations where the curvature of the tendons can be much larger. These local pre-
stress gradients are in practice handled by adding high amounts of steel reinforcement in these regions of the concrete structure.

Conclusion:

The differences between shop and field lift-off measurements are high at CR3.
The uneven force along the tendons did not initiate the delamination.
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FM 6.1 Exhibit 1 page 1 of 1

Progress Energy CRYSTAL RIVER UNIT 3 Page 27 of 44 Rev. 6
DESIGN BASIS DOCUMENT

SYSTEM NAME: CONTAINMENT - CYLINDRICAL WALLS, SYSTEM CODE:
HAUNCH AND BUTTRESSES N/A

PARAMETER SOURCE REASON

2. Capacity of liner to resist G/C, Inc. Struc. Caic. The liner undergoes the same
additional prestress limited FC 1.01.7/8 and 9. deformation as the concrete
to 1.2 x fy =36 ksi. shell. Its resistance to such

deformation is limited by its yield
strength which is assumed to be
20% greater than the guaranteed
minimum liner yield strength.

3. Limit concrete tensile stress G/C, Inc. Struc. CaIc. ACI 318-63, Sec. 2605 limits
due to membrane loads to FC 1.01.7/9. tensile stress in unreinforced
200 psi. concrete to

1 3-fjc

Reinforcement provided to carry
discontinuity stresses;
prestressing system carries
membrane stresses.

4. Design anchorage zones 1. Analysis and design of Extremely high stresses in the
for: tendon anchorage zones, anchorage zone require special
a. bearing GAI Report 1730, 1970. consideration.
b. spalling 2. G/C, Inc. Struc. Calcs.
c. tensile splitting FC 1.01.7/56a through
d. transfer of unbalanced FC 1.01/7/57 and

tendon forces FC 1.01.8/52 through
FC 1.01.8/55.

3. G/C, Inc. Struc. CaIc.
FC 1.01.7/16.

4. G/C,"Inc. Struc. Calcs.
FC 1.01.3/303-315.

5. Design parameters FSAR Sec. 5.2.5.2.1. 1.c Friction and wobble coefficients
a. coefficient of tendon (for reference only). were specified by Prescon for the

friction, 0.16 BBRV multi-wire tendon system.
b. wobble coefficient, G/C, Inc. Struc. CaIc. Tests have shown the friction

0.0003 FC 1.01.7/16. coefficient to be closer to 0.08 but
use of 0.16 is conservative. The
0.0003 wobble coefficient is still
representative of industry
practice.

c. max. allowable stress in
tendon - less than 70% of
minimum guaranteed
ultimate strength.

6. Draping around major
openings - establish forces
radial to opening.

G/C, Inc. Struc. Calc.
FC 1.01.7/16.

G/C, Inc. Struc. Calcs.
FC 1.01.15/1 through
FC 1.01.15/46 and
FC 1.01.16/1.

As required by Section 2606 of
ACI 318-63.

A draping pattern was required
which allowed tendons to pass
around openings, but such that
the radial pressure exerted in a
direction toward the opening was
minimal.

Tab 1/1, Revision 6
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Overview of the Use of Prestressed Concrete in U.S. Nuclear Power Plants

H. Ashar
Division of Engineering Technology. Ofice of Regulaiorv Research, US. Nuclear Regudaony Commission,

Washington, D.C. 20555. U.S..I.

D.J. Naus
Oak Ridge National Laborato'.y P.O. Box Y. Bldg. 9204-1. VS 16, Oak Ridge, Tennessee 37830. U.SA.

Abstract

The containment system of a nuclear power plant provides a key part of the overall
plant's engineered-safety features. The structure serves as the final barrier against
release of any radioactive fission products to the environment and consideration of public
safety is one of the primary criteria in providing such a barrier.

Originally the containment was envisioned as a static pressure envelope fabricated of
steel and which would adequately contain the fission products released from the primary
system during any credible accident scenario. As the size of the nuclear power plants
increased, the costs of fabricating containment structures from stress-relieved steel plate
became significant and it became advantageous to fabricate the containments of concrete.
In addition to economic advantages, the concrete containments could be fabricated in vir-
tually any size (thickness) and shape, they generally utilize indigenous materials for their
construction, and they exhibit a ductile mode of failure (leak before break) which is pre-
dictable and observable. The paper outlines the extent of the use of prestressed concrete
containments in nuclear power plants. However, the accident at Three Mile Island has changed
the design parameters associated with the containment. In addition to containing the radio-

.activity during a postulated maximum LOCA, future containment designs should also provide
for pressures generated during degraded core accidents. The change might give a slight edge
to the application of prestressing in containmtnt design.

The evolution of large size prestressing systems in the United States and abroad has
been the result of the need to resist high pressures with the minimum number of tendons.
Furthermore, corrosion inhibiting materials evolved simultaneously with the use of large
size prestressing tendons. Cement grout and organic-petrolatum-based compounds needed to be
specially formulated to assure thorough penetration through the tendon elements. Early in
the development of prestressed concrete containments extensive dialogue occurred between the
Nuclear Regulatory Commission (k usry
relative to the use of portland cement grout as a corrosion inhibitor. Concern by the
regulators relative to the inability to inspect the prestressing tendons to insure their
structural integrity resulted in the issuance of two regulatory guides (RGs) by the NRC:
(1) "Qualifications for Cement Grouting for Prestressing Tendons in Containment Structures
(RG 1.107)" and (2) "Inservice Inspection of Prestressed Concrete Containment Structures
with Grouted Tendons (RG 1.90)." According to some observers this action eventually elimi-
nated any incentives for the use of grouted tendons in prestressed concrete containments.

In th. Ilnita • fiti-• idlLton and functional capability of the
ungrouted post-tensioning systems of prestressed concrete nuclear power plant containments
be periodically assessed. This is accomplished, in part, systematically through an inset-
vice tendon inspection program which must be developed and implemented for each containment.
An overview of the essential elements of the inservice inspection requirements is presented
and the effectiveness of these requirements is demonstrated through presentation of some of
the potential problem areas which have been identified through the periodic assessments of
the structural integrity of containments. Also, a summary of major problems which have
been encountered with prestressed concrete construction at nuclear power plant containments
in the United States is presented; that is, dome delamination, cracking of anchorheads,
settlement of bearing plates, etc. The paper will conclude with an assessment of the over-
all effectiveness of the prestressed concrete containments.

-I-
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SUMMARY OF LIFT-OFF FORCES

TABLE 1

CRYSTAL RIVER UNIT 3

10TH YEAR
ALLOWABLE LIFT-OFF SURVEILLANCE

TENDON END FORCE (KIPS) LIFT-OFF AVERAGE
NUMBER DESIGNATION MAXIMUM I MINIMUM FORCE (KIPS) (.IPS)

64H19 Field 1721 1249 1446
64H19 Shop ........ _1493 1470

13H20 Field 1721 1249 1460
13H20 Shop 1451 1456

51H26 Field 1721 1249 1334
51126 Shop 1487 1411

13H40 Field 1721 1249 1558
13H40 Shop 1 1383 1471

51H41 Field 1721 1249 1346
51J41 Shop 1377 1362

D105 Field 1721 1249 1413
D105 Shop 1492 1453

D212 Field 1721 1249 1260
D212 Shop 1292 1276

D328 Field 1721 1249 1602,
D328 Shop 1635 1619

12V1 Field 1721 1249
12VI* Shop 1535 1535

34V4 Field
34v4* Shop 1721 1249 1623 1623

56V2 Field
56V2* Shop 1721 1249 1648 1648

*Lift-off occurring at Shop end only

TP417ds
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SUMMARY OF LIFT-OFF FORCES 

TABLE 1 

CRYSTAL RIVER UNIT 3 

10TH YEAR 
ALLOWABLE LIFT-OFF SURVEILLANCE 

TENDON END FORCE (KIPS) LIFT-OFF AVERAGE 
NUMBER DESIGNATION MAXIMUM J MINIMUM FORCE (KIPS) JKIPS) 

64H19 Field 1721 124~ 1446 
64H19 Shop 1493 1470 

13H20 Field 1721 1249 1460 
13H20 Shop 1451 1456 

51H26 Field 1721 1249 1334 
51H26 Shop 1487 1411 

13840 Field 1721 1249 1558 
13H40 Shop 1383 1471 

51841 Field 1721 1249 1346 
51H41 Shop 1377 1362 

v 0105 Field 1721 1249 1413 
0105 Shop 1492 1453 

D212 Field 1721 1249 1260 . 
D212 Shop 1292 1276 

D328 Field 1721 1249 1602. 
D328 Shop 1635 1619 

12Vl Field 1721 1249 
12Vl* Shop 1535 1535 

34V4 Field 
34V4* Shop 1721 1249 1623 1623 

56V2 Field 
56V2* Shop 1721 1249 1648 1648 

*Lift-off occurring at Shop end only 
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TAELE • SUMMARY OF LIFT-OFF FORCES

F Y ..

Tendon
Number

Tendon
End

Allowable Lift-Off*
(Kips)

Maximum Minimum

Actual
Lift-Off

(Kips)

Average
Lift-Off

(Kips)
I .9 4 4

34V6
34V6

56V15
56V15

61V14
61V14

D215
D215

D224
D224

D231
D231

3 SHI
35 11

42HI
42HI

'46H21
46H21

46H28
46H28

46H29
46H29

46H30
46H30

46H47
46H47

62H8
62H8

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

Field
Shop

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1721
1721

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

1249
1249

N/A
1590

N/A
1541

N/A
1587

1579
1458

1412
1438

1332
1337

1568
1577

1507
1613

1427
1423

1374
1376

1280
1321

1371
1138

1472
1464

1462
1407

1590

1541

1587

1518

1425

1335

1572

1560

1425

1375

1300

1382

1468

1435

0 Allowable vahees as presenmed u based am the FPC T•h Spec requirements as nVu4ied and P-artzd In SF.82, Rev 10. Additioal acptane criteria for OMpUA= to Rq.
Guide 1.3$. Rev 3, mare mmazized In Rev It of SP-1I2 and b applicable. Bae. 951 buse, and 90% base values req dM for oosmlderatne &ad performanot o( specion a•-tivnes
accdwrd io S?.182. Rev II ame provided In ueparate tendon Curm i Appeodix I. See also Eandom 44, 45. WWd 46 fo tendon group accepn Criteria.
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TABLE 1: 'SUMMARY OF LIFT-OFF FORCES 
, 

Allowable Lift-Off* Actual Average 
Tendon Tendon (Kips) Lift-Off Lift-Off 
Number End Maximum Minimum (Kips) (Kips) 

34V6 Field 1721 1249 N/A 
34V6 Shop 1721 1249 1590 1590 

56V15 Field 1721 1249 N/A 
56V15 Shop 1721 1249 1541 1541 

61V14 Field 1721 1249 N/A 
61V14 Shop 1721 1249 1587 1587 

D215 Field 1721 1249 1579 
D215 Shop 1721 1249 1458 1518 

0224 Field 1721 1249 1412 
0224 Shop 1721 1249 1438 1425 

0231 Field 1721 1249 1332 
0231 Shop 1721 1249 1337 1335 

35H1 Field 1721 1249 1568 
35H1 Shop 1721 1249 1577 1572 

42H1 Field 1721 1249 1507 
42H1 Shop . 1721 1249 1613 1560 

'46H21 Field 1721 1249 1427 
46H21 Shop 1721 1249 1423 1425 

46H28 Field 1721 1249 1374 
46H28 Shop 1721 1249 1376 1375 

46H29 Field 1721 1249 1280 
46H29 Shop 1721 1249 1321 1300 

46H30 Field 1721 1249 1371 
46H30 Shop 1721 1249 1138 1382 

46H47 Field 1721 1249 1472 
46H47 Shop 1721 1249 1464 1468 

62H8 Field 1721 1249 1462 
62H8 Shop 1721 1249 1407 1435 

• Allowable vlhoct u ,racllalue baled 011 cbe FPC Ted! Spec: nquiRmcDIlI u nqulnd and IIIIDm&lIz.e.t III SNal, Rev 10. AdditIoaallliClCltpWlCe crikria (<< CIXDp!i&D:e 10 Rca, 
Guide t.3$.ltev " .... 1IUIIIIIIUizaI1D Rev It of SP-tala II applicable. Bue, "" base, a 901 base values ~ for coasldentioD a perf_ at IPspedIoa 1M-iDes 
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" 20TH YEAR SURVEILLANCE OF THE
POST-TENSIONING SYSTEM AT THE Florida
CRYSTAL RIVER NUCLEAR PLANT Power.

UNIT 3 CORPORATION

V. TENDON LIFTOFFS AND DETENSIONING

A liftoff is performed on each surveillance tendon to monitor the force exerted by the tendon onto the
structure. PSC Procedure SQ 9.0 (Volume 2, Section 9, Appendix F) details the steps to be taken to
perform a liftoff. The results are documented on Data Sheet SQ 9.0 and are summarized in
Table VIII.

It should be noted that performing a liftoff has only a localized effect on a tendon; therefore, it is

acceptable to use the same jacks for both ends of a tendon by executing the liftoff on separate
occasions.

Vertical tendon lifloffs were found to be above the base value except for 12VI which was above 95%
of base, and all dome liftoff averages were above the base value.

Horizontal liftoffs revealed two isolated areas 421130 to 42H36 inclusive and 51 H26, 51 H27 where
average tendon lifloffs were between 90% and 95% of base value. One tendon 421135 was found to be
below 90% and detensioned for continuity test per FPC requirement. This continuity test revealed that
all of the wires were continuous, one wire was removed for testing and the tendon restored to base
value -0% +6%. All other tendons found between 90 and 95% of base value were subsequently
restored per procedure to base value -0% +6%.

These low liftoff results were documented on NCR's -010, 011,012,.013, and 014 for 42H30 - 36 and
NCR 005 for 511H26.

All other tendon liftoffs were either above base value or 95% of base value and therefore acceptable.

The average normalized liftoff for each group, vertical, dome and horizontal, exceeded the minimum
required and is acceptable.

After completion of liftoffs, protruding wires were found to tendons 51 H26(1), 51 H27(2) and
62H46(2). These wires, once removed, were found to have broken behind the anchorhead. No
corrosion was found to indicate wire failure due to deterioration and it is suspected that slight tendon
head rotation while setting back down sheared the wires against the shims. In all cases the broken
wires were on the outer comer edge of the tendon bundle and no gauge movement was noted to
indicate failures during liftoff. These wires were probable "pinched" during original installation and
additional work on these tendons has broken the wires. NCR's FN604-003,007 and 015 recorded
these occurrences.
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A liftoff is perfonned on each surveillance tendon to monitor the force exerted by the tendon onto the 
structure. PSC Procedure SQ 9.0 (Volume 2, Section 9, Appendix F) details the steps to be taken to 
perfonn a liftoff. The results are documented on Data Sheet SQ 9.0 and are summarized in 
Table VIII. 

It should be noted that performing a liftoffhas only a localized effect on a tendon; therefore, it is 
acceptable to use the same jacks for both ends of a tendon by executing the liftoff on separate 
occasions. 

Vertical tendon liftoffs were found to he above the base value except for 12Vl which was above 95% 
of base. and all dome liftoff averages were above the base value. 

Horizontal liftoffs revealed two isolated areas 42H30 to 42H36 inclusive and 51 H26. 51 H27 where 
average tendon liftoffs were bctween 90% and 95% of base value. One tendon 42H35 was found to be 
below 90% and dctensioned for continuity test per FPC requirement. This continuity test revealed that 
all of the wires were continuous, one wire was removed for testing and the tendon restored to base 
value -0% +6%. All other tendons found between 90 and 95% of base value were subsequently 
restored per procedure to base value -0% +6%. 

These low liftoffresults were documented on NCR's -010.011,012,.013, and 014 for 42H30 ~ 36 and 
NCR 005 for 51 H26. 

All other tendon liftoffs were either above base value or 95% of base value and therefore acceptable. 

The average nonnalized liftoff for each group, vertical. dome and horizontal. exceeded the minimum 
required and is acceptable. 

After completion of liftoffs, protruding wires were found to tendons 51 H26( I). S 1 H27(2) and 
62H46(2). These wires, once removed, were found to have broken behind the anchorhead. No 
corrosion was found to indicate wire failure due to deterioration and it is suspected that slight tendon 
head rotation while setting back down sheared the wires against the shims. In all cases the broken 
wires were on the outer comer edge of the tendon bundle and no gauge movement was noted to 
indicate failures during liftoff. These wires were probable "pinched" during original installation and 
additional work on these tendons has broken the wires. NCR's FN604.003,007 and 015 recorded 
these occurrences. 
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20TII YEAR SURVEILLANCE OF TIIE
POST-TENSIONING SYSTEM AT THE
CRYSTAL RIVER NUCLEAR PLANT

UNIT 3

TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0
TENDON LIFTOFFS

Florida
Power
C01PORATION

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCTPT

WIRES No. j LIFTOFF VALUE BASE I _BASE I FACTOR I

12VI SIHOPf/OP 162 8833 4390 1471 1471 1530 1453 1377 -9 YES

23V2 SHOPrTOP 163 8778 4820 1609 1609 1482 1408 1333 37 YES

61V21 SHOP/TOP 163 8833 4550 1525 .1525 1482 1408 1334 38 YES

D113 SIIOP/2 163 8778 4267.5 1424.7 1427 1369 1301 1232 -35 YES

FIELD/6 163 8833 4265 1429 YES

DII5 SITOP/2 163 8778 4062.5 1356 1380 1347 1280 1213 -12 YES

FIELDI 6 163 8833 4190 1404 YES

D212 StOPl 162 8833 3820 1280 1335 1317 1252 1186 15 YES

FIELD/3 162 8778 4160 1389 YES

D304 SHOP/4 163 8778 4810 1605 1598 1397 1327 1258 -64 YES

FIELD/2 162 8833 4748 1591 YES

D311 SIIOP/4 163 8778 4220 1409.5 1408 1335 1269 1202 0 YES

FIELD/2 163 8833 4200 1407 - YES
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 
TENDON LIFTOFFS 

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 
WIRES No. LIFTOFF VALUE 

12VI SHOPITOP 162 8833 4390 1471 1471 1530 

2JV2 SlIOPITOP 163 8778 4820 1609 ]609 1482 

61V21 snoPITOP ]63 8833 4550 1525 .1525 1482 

DIU SltOP/2 163 8778 4267.5 1424.7 1427 1369 
FlELD/6 163 8833 4265 1429 

DllS SIIOP/2 163 8778 4062.5 1356 ]380 1347 
FtELD/6 163 8833 4190 1404 

0212 snoP/. 162 8833 3820 1280 1335 1317 
FIELD/3 162 8778 4160 1389 

D304 SHOP/4 163 8778 4810 1605 1598 1397 
FtELD/2 162 8833 4748 1591 

D311 SIIOP/4 163 8778 4220 1409.5 1408 1335 
FJELD/2 163 8833 4200 1407 
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPTWIRES No. LIFTOFF VALUE BASE BASE FACTOR

42H18 SIIOP/4 163 8778 4690 1565 1476 1495 1420 1346 -56 YES

FIELD/2 163 8833 4137 1386.5 YES

421129 SIIOP/4 163 8778 4500 1502 1448 1445 13b3 1300 -7 YES

FIELD/2 163 8833 4160 1394 YES

421130 SIIOP/4 163 8778 4355 1454 1389 1469 1396 1322 -32 NO

FIELD/2 163 8833 3950 1324 NO

421131 SHOP/4 163 8778 -4100 1369 1338 1460 1387 1314 -21 NO

FIELD/2 163 8833 3900 1307 NO

421132 SIIOP/4 163 8778 4320 1442 1355.5 1452 1380 1307 -15 NO

FIELDI 2 163 8833 3785 1269 NO

421133 SIIOP/4 163 8778 4490 1499 1361 1474 1400 1326 -35 NO

FIELD/2 163 8833 3650 1223 NO

421134 SltOP/4 163 8778 4240 1415 1377.5 1452 1380 1307 NO

FIELD/2 163 8833 4000 1340 j -1 1 1 1 NO
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LlFfOFFS 

TENDON END EFFECT. JACK PRESS. LIFfOFF AVE. BASE 95% 
WIRES No. LIFTOFF VALUE BASE 

42"18 SIIOP/4 163 8778 4690 1565 1476 1495 1420 
FIELD/2 163 8833 4137 1386.5 

421129 SIIOP/4 163 8778 4500 1502 1448 1445 1373 
FlELD/2 163 8833 4160 1394 

421130 SIIOP/4 163 8778 4355 1454 1389 ]469 1396 
FIELD/2 163 8833 3950 1324 

42H31 SHOP/4 163 8778 -4100 1369 1338 1460 1387 
fIElD/2 163 8833 3900 1307 

42)132 5110P/4 163 8778 4320 ]442 1355.5 1452 1380 
FIELD/2 163 8833 3785 1269 

421133 5110P/4 163 8778 4490 1499 1361 1474 1400 
FIELD/2 163 8833 3650 1223 

421134 Sn01'/4 163 8778 4240 1415 1377.5 1452 1380 
FIELD/2 163 8833 4000 1340 
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPT
WIRES No. LIFTOFF VALUE BASE BASE FACTOR

421135 SHOP/4 163 8778 4110 1372 1296.5 1455 1382 1309 -17 NO

FIELD/2 163 8833 3693 1221 NO

421136 SI1OP/4 163 8778 4490 1499 1408 1503 1428 1353 -65 NO

FIELD/2 163 8833 3930 1317 NO

42H37 SItOP/4 163 8778 4310 1439 1401.5 1452 1379 1306 -14 YES

FIELD/2 163 8833 4070 1364 1 YES

421144 SIIOP/4 163 8778 4510 1505 1471.5 1427 1356 1285 10 YES

FIELD/2 163 8833 4291 1438 YES

511125 SHOP/i 1 163 8833 4090 1370.5 1363 1401 1331 1261 38 YES

FIELD/5 163 8778 4060 1355.5 YES

511126 SHOP/I1 163 8833 4190 1403.5 1320 1514 1438 1363 -75 NO

FIELD/5 163 8778 3705 1237 NO

511127 SIHOP/I 163 8833 3787 1269 1265.5 1368 1300 1231 71 NO

FIELD/5 163 8778 3780 1262 NO
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS 

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 
WIRES No. LIFTOFF VALUE BASE 

421135 SHOP! 4 163 8778 4110 1372 - 1296.5 1455 1382 

FIELD! 2 163 8833 3693 1221 

421136 SHOP! 4 163 8778 4490 1499 1408 1503 1428 

FlELD/2 163 8833 3930 1317 

42H37 SHOP/4 163 8778 4310 1439 1401.5 1452 1379 

FIELD! 2 163 8833 4070 1364 

421144 SHOP! 4 163 8778 4510 1505 1471.5 1427 1356 

FlELD/2 163 8833 4291 1438 

511125 SIIOPll 163 8833 4090 1370.5 1363 1401 1331 

FlELDIS 163 8778 4060 1355.5 

511126 SHOP!l 163 8833 4190 1403.S 1320 1514 1438 

FIELDIS 163 8778 3705 1237 

5tJI17 SHOP/l 163 8833 3787 1269 1265.S 1368 1300 

FlELDIS 163 8778 3780 1262 
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20TII YEAR SURVEILLANCE OF TIHE
POST-TENSIONING SYSTEM AT THE

CRYSTAL RIVER NUCLEAR PLANT
UNIT 3

TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS

Florida
Power
CORPOPATiON

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90%0/ NORMALIZING ACCEPT
I WIRES No. LIFTOFF VALUE BASE BASE IFACTOR

511128 SHOP/ 1 163 8833 4445 1489.5 1450.5 1518 1442 1367 80 YES

FIELD/5 163 8778 4230 1412 YES

53112 SHOP/5 163 9501 4400 1624 1611 1424 1353 1281 12 YES

FIELD/3 163 9501 4330 1598 YES

531-146 SHIOP/5 163 8833 4340 1454 1459.5 1472 1399 1325 -35 YES

FIELD/3 .163 8778 4390 1465 YES

621441 SHOP/2 163 8778 4230 1412 1426 1422 1351 1280 16 YES

FIELD/6 163 8833 4297.5 1440 YES

621146 SIIOP/2 163 8778 4280 1429 1485 1465 1392 1318 -27 YES

FIELD/6 163 8833 4600 1541 YES
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TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 
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FIELD/3 .163 8778 4390 1465 
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621146 S1l0P/2 163 8778 4280· 1429 1485 1465 1392 
FlELD/6 163 8833 4600 1541 
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25TII YEAR SURVEILLANCE OF TIIE
POST-TENSIONING SYSTEM AT THE Florida Power
CRYSTAL RIVER NUCLEAR PLANT

UNIT 3 A Progress Energy Company

V. TENDON LIFTOFFS AND DETENSIONING

A liftoff is performed on each surveillance tendon to monitor the force exerted by the tendon onto the
structure. PSC Procedure SQ 9.0 (Volume 2, Section 9, Appendix F) details the steps to be taken to
perform a liftoff. The results are documented on Data Sheet SQ 9.0 and are summarized in
Table VIII.

It should be noted that performing a liftoff has only a localized effect on a tendon; therefore, it is
acceptable to use the same jacks for both ends of a tendon by executing the liftoff on separate
occasions.

All dome tendon lifloffs were found to be above base value and acceptable. Vertical tendon lifloffs
were found to be above the base value except for 12V01 which was between 90% and 95% of base
requiring adjacent tendons to be tested. The adjacent tendons were both between base value and 95%
and therefore acceptable. Tendon 12V01 was retensioned to base value -0%,+6% per procedure and
left as acceptable. Vertical tendon average (allowing for removal of tendons exhibiting anchorhead
rotation) was above the required minimum and acceptable. The low liftoff result for 12V01 was
documented on NCR FN750-016.

Horizontal liftoffs revealed one isolated area 461130 to 461138 inclusive where tendon liftoffs were
between 90% and 95% of base value, one tendon, 461136, was found to be below 90% of base value.
After testing, all the tendons in this area were subsequently restored per procedure to base value -0%
+6%. Of the other horizontal tendons tested (6 total) two were found above base value and four were
found to be between base value and 95%. After removal of horizontal tendons that exhibited
anchorhead rotation, average normalized horizontal liftoffs were above the required minimum and
deemed acceptable.

During liftoff, rotation of the anchorhead was noted to tendon D339. During subsequent detensioning
(as scheduled) a broken wire was discovered at the field end. This wire, once removed, was found to
have broken behind the anchorhead. No corrosion was found to indicate wire failure due to
deterioration and it is suspected that the tendon head rotation sheared the wires against the shims. The
broken wire was on the outer comer edge of the tendon bundle and no gauge movement was noted to
indicate failure during liftoff. This wire was probable "pinched" during original installation and
additional work on this tendon resulted in the wire finally breaking. NCR FN750-004 recorded this
occurrence.
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A Iiftoffis perfonned on each surveillance tcndon to monitor the force exerted by the tendon onto the 
structure. PSC Procedure SQ 9.0 (Volume 2, Section 9, Appendix. F) details the steps to be taken to 
perfonn a liftoff. The results are documented on Data Sheet SQ 9.0 and are summarized in 
Table VIII. 

It should be noted that perfonning a IiflotThas only a localized effect on a tendon; therefore. it is 
acceptable to use the same jacks for both ends of a tendon by executing the liftoff on separate 
occasions. 

All dome tendon liftoffs were found to be above base value and acceptable. Vertical tendon liftoffs 
were found to be above the base value except for 12VOI which was between 90% and 95% of base 
requiring adjacent tendons to be tested. The adjacent tendons were both between base value and 95% 
and therefore acceptable. Tendon 12VOI was retensioned to base value -0%.+6% per procedure and 
left as acceptable. Vertical tendon average (allowing for removal of tendons exhibiting anchorhead 
rotation) was above the required minimum and acceptable. The low liftoff result for 12VOl was 
documented on NCR FN750-016. . 

Horizontal liftoffs revealed one isolated area 461130 to 46H38 inclusive where tendon liftoffs were 
between 90010 and 95% of base value. one tendon, 46H36. was found to be below 90% of base value. 
After testing, all the tendons in this area were subsequently restored per procedure to base value ~O% 
+6%. Of the other horizontal tendons tested (6 total) two were found above base value and four were 
found to be between base value and 95%. After removal of horizontal tendons that exhibited 
anchorhead rotation, average nonnalized horizontal liftoffs were above the required minimum and 
deemed acceptable. 

During liftoff, rotation of the anchorhead was noted to tendon 0339. During subsequent detensioning 
(as scheduled) a broken ~'ire was discovered at the field end. This wire, once removed. was found to 
have broken behind the anchorhead. No corrosion was found to indicate wire failure due to . 
deterioration and it is suspected lh3t the tendon head rotation sheared the wires against the shims. The 
broken wire \\'as on the outer comer edge orthe tendon bundle and no gauge movement was noted to 
indicate failure during liftoff. This wire was probable "pinched" during original installation and 
additional work on this tendon resulted in the wire finally breaking. NCR FN7S0-004 recorded this 
occurrence. 
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0
TENDON LIFTOFFS

tiJ

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPT
WIRES INo. _LIFTOFF VALUE BASE BASE FACTOR

12V01 SHOPfrOP 161 8783 4360 1446 1446 1528 1451 1375 -9 NO

12V02 SHOP/TOP 163 8783 4660 1546 1546 1599 1519 1439 -80 YES

23V24 SHOPITOP 163 8783 4587 1521.8 1521.8 1527 1451 1374 -9 YES

45V14 SHOP/TOP 163 8833 4650 1552 1552 1580 1501 1422 -61 YES

61V08 SlHOP/TOP 163 8783 4450 1476 1476 1494 1419 1344 23 YES

461121 SHOP/6 163 8783 4166.6 1381.4 1388 1446 1374 1302 -12 YES

FIELD/4 162 8833 4180 1394.7

461129 SlIOP/6 159 8783 4060 1345.9 1407.1 1427 1356 1284 8 YES

FIELD/4 159 8833 4400 1468.3

461130 SIIOP/6 162 8783 4200 1392.6 1355.6 1442 1370 1298 -8 NO

FIELD/4 161 8833 3953 1318.7

461131 SHOP/6 163 8783 4073 1350.2 1343.3 1456 1383 1311 -22 NO

FIELD14 161 8833 4006 1336.5

461132 SMOM6 162 8783 4180 1385.9 1366.8 1455 1382 1308 -22 NO

FIELD/4 163 8833 4040 1347.8 1 1 1

..., 
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 
TENDON LIFI'OFFS 

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING 

'VIRES No. LIFTOFF VALUE BASE BASE FACTOR 

12VOI SHoprrop 161 8783 4360 1446 1446 1528 1451 1375 ·9 

12V02 SHoprrop 163 8783 4660 1546 1546 1599 1519 1439 ·80 

2JV24 SHoprrop 163 8783 4587 1521.8 . 1521.8 1527 1451 1374 ·9 

45VI4 SHoprrop 163 8833 4650 1552 1552 1580 1501 1422 ~61 

61V08 slIoprrop 163 8783 4450 1476 1476 1494 1419 1344 . 23 

46IJ21 SHOP/6 163 8783 4166.6 1381.4 1388 1446 1374 1302 ·12 
-FIELD/4 162 8833 4180 1394.7 

461129 SHOP/6 159 8783 4060 1345.9 1407.1 1427 1356 1284 8 
rJELD/4 159 8833 4400 1468.3 

461130 SIIOP/6 162 8783 4200 1392.6 1355.6 1442 1370 1298 ·8 
FIELD/4 161 8833 3953 1318.7 

461131 SHOP/6 163 8783 4073 1350.2 1343.3 1456 1383 1311 ·22 
FIELDf4 161 8833 4006 1336.S 

461132 SIIOP/6 162 8783 4180 1385.9 1366.8 1455 1382 1308 -22 
FIElD/4 163 8833 . 4040 I 1347.8 I 
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25TII YEAR SURVEILLANCE OF TIlE
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 -TENDON LIFTOFFS

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPT
_ _WIRES No. LIFTOFF VALUE BASE BASE FACTOR

461133 SHOP/6 163 8783 4200 1392.6 1357.8 1450 1378 1305 -17 NO

FIELD/4 163 8833 3966 1323.1

461134 SIlOP/6 162 8783 4200 1392.6 1424.7 1521 1445 1369 -86 NO

FIELD/4 163 8833 4366 1456.9

461135 SIOP/6 163 8783 4240 1405.9 1376.8 1459 1386 1313 -25 NO

FIELDI4 163 8833 4040 1347.8

461136 SHOP/6 163 8783 4080 1352.5 1343.5 1497 1422 1348 -63 NO

FIELD/4 163 8833 4000 1334.5

461137 SHOP/Q6 162 8783 3700 1225.7 1293.45 1414 1343 1272 20 NO

FIELD/ 4 161 8833 4080 1361.2

461138 SII0P/6 163 8783 4093 1356.9 1353.4 1459 1380 1307 -19 NO

FIELD/4 162 8833 4046 1349.9

461139 SHOP/6 163 8783 4146 1374.6 1356.2 1410 1339 1269 23 YES

FIELD/4 163 8833 1_4010 1337.8 1 1 1
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS 

TENDON END EFFEer. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPT 
'VIRES No. LIFTOFF VALUE BASE BASE FACfOR 

461133 SHOP/6 163 8783 4200 1392.6 1357.8 1450 1378 1305 -17 NO 
FIELD/4 163 8833 3966 1323.1 

461134 SIIOP/6 ]62 8783 4200 1392.6 1424.7 1521 1445 1369 -86 NO 
FIELD/4 163 8833 4366 1456.9 

461135 SHOP/6 163 8783 4240 1405.9 1376.8 1459 1386 1313 -25 NO 
FlELD/4 163 8833 4040 1347.8 

461136 SHOP/6 163 8783 4080 1352.5 1343.5 1497 1422 1348 -63 NO 
FIELD/4 163 8833 4000 1334.5 

461137 SHOP/6 162 8783 3700 1225.7 1293.45 1414 1343 1272 20 NO 
FIELD/4 161 8833 4080 1361.2 

461138 SJIOP/6 163 8783 4093 1356.9 1353.4 1459 1380 1307 -19 NO 
FIELD/4 162 8833 4046 1349.9 . 

461139 SHOP/6 163 8783 4146 1374.6 1356.2 1410 1339 1269 23 YES 
FJELD/4 163 8833 4010 1337.8 
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS

W

TENDON END EFFECT. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPT
_VIRES No. jLIFTOFF VALUE BASE BASE FACTOR__

531116 SHOP/5 163 8752 4560. 1498.2 1475.4 1496 1422 1347 -63 YES

FIELD/3 163 8783 4380 1452.7

621102- SHOP/6 163 8752 4473 1469.4 1551.6 1466 1393 1319 -33 YES

FIELD/2 163 8833 4970 1633.9

621109 SIIOP/2 163 8752 4346 1427.3 1431.8 1420 1349 1278 13 YES

FIELD/6 163 8752 4373 1436.3

D126 SHOP/NEAR 3 163 8833 4180 1394.7 1376.9 1345 1278 1211 -18 YES

FIELD/NEAR 5 163 8783 4100 1359.2

D212 SIJOP/NEAR I 162 8783 3813 1263.4 1292.2 1311 1246 1180 15 YES

FIELD/NEAR 3 162 8833 3960 1321.1

D339 SIlOP/NEAR 5 163 8783 4560 1512.8 1507.3 1439 1367 1295 -1i1 YES

FIELD/NEAR I 163 8833 4500 1501.8
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TABLE VIII: SUMMARY OF DATA SHEETS SQ 9.0 - TENDON LIFTOFFS 

TENDON END EFFECf. JACK PRESS. LIFTOFF AVE. BASE 95% 90% NORMALIZING ACCEPT 
\VlRES No. LIFTOFF VALUE BASE BASE FACTOR 

531116 SHOP/S ]63 8752 4560, 1498.2 1475.4 1496 1422 1347 -63 YES 
FIELD/3 163 8783 4380 1452.7 

621102 SIIOP/6 163 8752 4473 1469.4 1551.6 1466 1393 1319 ' -33 YES 

FIELD/2 163 8833 4970 1633.9 

621109 SHOP/2 163 8752 4346 1427.3 1431.8 1420 1349, 1278 13 YES 

FIELD/6 163 8752 4373 1436.3 

DI26 SHOP/NEAR 3 163 8833 4180 1394.7 1376.9 1345 1278 1211 ·18 YES 

FIELDI NEAR S 163 8783 4100 . 1359.2 

0212 SHOP/NEAR I 162 8783 3813 1263.4 1292.2 1311 1246 1180 15 YES 

FlELDI NEAR 3 ]62 8833 3960 1321.1 

D339 SI IOPI NEAR S 163 8783 4560 1512.8 1507.3 1439 1367 1295 -11] YES 
FIELDI NEAR I 163 8833 4500 1501.8 
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8.0 TENDON LIFTOFFS

* 8.1 MONITOR TENDON FORCES

8.1.1 A liftoff is defined as the force required to lift the anchor head off the shim stack and is representative of the
force held by that tendon. A liftoff is performed on each physical surveillance tendon to monitor the force
exerted by the tendon onto the structure. PSC Procedure SO 9.0 in Appendix F details the steps taken to
perform a liftoff. The results were documented on Data Sheet SQ 9.0 and are summarized in Tables 40
thru 45.

8.1.1.1 It should be noted that performing a liftoff has only a localized effect on a tendon: therefore, it is
acceptable to use the same jack for both ends of a tendon by executing the liftoff on separate
occasions.

8.1.2 All of the vertical and dome tendon liftoffs were found to be above the minimum design and above 95%
Predicted Force as required by IWL-3221.1. Three of the five horizontal surveillance tendons were found
to be below 95% Predicted Force but above 90% Predicted Force. The liftoff requirement stated in IWL
is:

Tendon forces are acceptable if:

(a) The average of all measured tendon forces, including 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 tendon is between 90% and 95% of the

predicted force:

(2) The measured forces in two tendons located adjacent to the tendon in IWL-
I 3221.1(b)(1) are not less than 95% of the predicted forces: and

(3) The measured forces in all the remaining sample tendons are not less than 95%
of the predicted force.

8.1.3 Based upon the unacceptable horizontal tendon liftoffs, adjacent tendons were monitored for force until
an acceptable liftoff reading was obtained on both sides of the selected tendon 13H36 required testing
of 5 adjacent tendons, 46H21 and 62H30 also required testing of five adjacent tendons. Of these
tendons, six were above 95%, five were between 95% and 90% and four fell just below 90%. All tendons
below 95% were restored to Predicted Force - 0%, + 6% and locked off. The restoration of these
tendons is summarized in Table 46.

8.1.4 The average of the As-Found normalized liftoff values was above the minimum requirement, despite the
low liftoffs, and deemed acceptable per PSC Procedure SQ9.0 Section 10.4.

8.1.4.1 The average normalized tendon force in Unit 3 for each group and their respective minimum design are.

Vertical Tendon: Group Average = 1535.2 Kips Minimum Design = 1149 Kips

Hoop Tendon: Group Average = 1347.4 Kips Minimum Design = 1252 Kips

Dome Tendon: Group Average = 1367.3 Kips Minimum Design = 1215 Kips

8.1.4.1.1 As depicted above, all group averages are above the required group minimum and are therefore
acceptable. The actual values for each tendon and its corresponding group are summarized in
Table 47.

8.1.5 Upon completion of the liftoff, a visual verification is performed to identify any changes in the condition of
the tendon end. No additional or broken wires were noted during or after liftoffs.
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8.0 TENDON LIFTOFFS 

8.1 MONITOR TENDON FORCES 

6.1.1 A liftoff is defined as the force required to lift the anchor head off the shim stack and is representative of the 
force held by that tendon. A liftoff is performed on each physical surveillance tendon to monitor the force 
exerted by the tendon onto the structure. PSC Procedure sa 9.0 in Appendix F details the steps taken to 
perform a liftoff. The results were documented on Data ~heet sa 9.0 and are summarized in Tables 40 
thru 45. 

8.1.1.1 It should be noted that performing a liftoff has only a localized effect on a tendon; therefore, it is 
acceptable to use the same jack for both ends of a tendon by executing the liftoff on separate 
occasions. 

8.1.2 All of the vertical and dome tendon liftoffs were found to be above the minimum design and above 95% 
Predicted Force as required by IWI..-3221.1. Three of the five horizontal surveillance tendons were found 
to be below 95% Predicted Force but above 90% Predicted Force. The liftoff requirement stated in IWI.. 
is: 

8.1.3 

8.1.4 

8.1.4.1 

Tendon forces are acceptable if: 

(a) The average of all measured tendon forces, including those measured in IWI..-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 tendon is between 90% and 95% of the 
predicted force; 

(2) The measured forces in two tendons located adjacent to the tendon in IWI..-
3221.1(b)(1) are not less than 95% of the predicted forces; and 

(3) The measured forces in all the remaining sample tendons are not less than 95% 
of the predicted force. 

Based upon the unacceptable hOrizontal tendon liftoffs, adjacent tendons were monitored for force until 
an acceptable liftoff reading was obtained on both sides of the selected tendon. 13H36 required testing 
of 5 adjacent tendons, 46H21 and 62H30 also required testing of five adjacent tendons. Of these 
tendons, six were above 95%, five were between 95% and 90% and four fell just below 90%. All tendons 
below 95% were restored to Predicted Force - 0%, + 6% and locked off. The restoration of these 
tendons is summarized in Table 46. 

The average of the As-Found normalized liftoff values was above the minimum requirement. despite the 
low liftoffs, and deemed acceptable per PSC Procedure S09.0 Section 10.4. 

The average normalized tendon force in Unit 3 for each group and their respective minimum deSign are: 

Vertical Tendon: Group Average = 1535.2 Kips Minimum Design = 1149 Kips 

Hoop Tendon: Group Average = 1347.4 Kips Minimum Design = 1252 Kips 

Dome Tendon: Group Average = 1367.3 Kips Minimum Design = 1215 Kips 

8.1.4.1.1 As depicted above, all group averages are above the required group minimum and are therefore 
acceptable. The actual values for each tendon and its corresponding group are summarized in 
Table 47. 

8.1.5 Upon completion of the liftoff, a visual verification is performed to identify any changes in the condition of 
the tendon end. No additional or broken wires were noted during or after liftoffs. 
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TOP 14.75 161 8784 1559.95
12V01 155995 1525 1449 1372 NO 0 YES

BOT 4.00 158 N/A N/A

TOP 12.50 153 8780 1456.80
45V20 1456.80 1507 1432 1357 NO 0 YES

BOT 4.00 163 N/A N/A

TOP 13.00 163 8784 1505.98
61V08 150598 1491 1416 1342 NO 0 YES

BOT 4,00 163 N/A N/A

TOP 12.00 161 878.4 1580018

61V17 1580.18 1498 1423 1348 NO 0 YES
SOT 4.00 183 N/A N/A

m m

U'w -
- - - - -- -- -

BT 1 6.50 163 8784 1344.08
13H36 1385.23 1484 1410 1336 YES 5 NO

BT 3 7.25 163 8780 1426.63

BT 2 5.75 163 8784 1546.48

42H46 1558.63 1456 1383 1310 NO 0 YES
BT 4 6.00 163 8780 1570.80

BT 4 5.75 163 8780 1319.34

46H21 1330.02 1441 1369 1297 YES 5 NO
BT6 6.00 163 8784 1340.71

BT 1 8.00 163 8784 1532.96

51H34 1464.70 1487 1413 1339 NO 0 YES
BT 5 7.00 163 8780 1396.45

BT 2 6.75 163 8784 1249.64
62H30 1290.84 1413 1342 1272 YES 5 NO

BT 6 6.75 163 9501 1332.05
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10 cO: lLi 0 ~ 0 ~ -TOP 14,75 161 87M 1559,95 

12V01 1559.95 1525 1~9 1372 NO 0 YES 
BOT 4.00 158 NlA N/A 

TOP 12,50 163 8780 1456.80 
45V20 1456.80 1507 1432 1357 NO 0 YES 

BOT 4.00 163 N/A NJA 

TOP 13.00 163 8784 1505.98 
61V08 150598 1491 1416 1342 NO 0 YES 

BOT ",00 163 NlA N/A 

TOP 12.00 161 8784 1580.18 
61V17 1580.18 1498 '''23 1348 NO 0 YES 

BOT 4.00 163 N/A NlA 
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III I u: ~- t!?o za 
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~g ~cn 9 ~I ";0; ~u; 

WIU ZIU UIII: ...... 
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II. -, ~~ W C C -BT 1 6.50 163 8784 13404.08 

13H36 1385,23 '''8-' 1410 1336 YES 0 5 NO 
BT 3 7,25 lS3 8780 1426.63 

BT 2 5.75 163 8784 1546.48 
42H46 1558.63 1456 1383 1310 NO 0 YES 

ST" 6.00 163 8780 1570.80 

8T4 5.75 163 8780 1319,34 
46H21 1330.02 1~1 1369 1297 YES 5 NO 

BT6 6.00 163 87M 1340,71 

BT 1 6.00 163 878-' 1532,96 
51H34 1464,70 1487 1413 1339 NO 0 YES 

ST5 7.00 163 8780 1396,45 

8T 2 6.75 163 878-' 1249,64 
62H30 1290.&& ''''3 130&2 1272 YES 5 NO 

BT6 675 163 9501 1332,05 
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BTz 3 z us 28 1302.57

BT 11,

BT3 625 162 8780 12.891
01 29 BT3 62 6 70 18.6 1269.64 1287 1223 1159 NO 0 d YES

ST 5 6.00 161 8784 1290.12

OT 1 6.38 162 8784 1259.76
D2112 127781 1305 1240 1175 NO 0 YES

BT3 6.50 162 8780 1295.87

BT 4 7.00 163 8780 1527.21
D238B T .0 13 188 458 1511.53 1348 1281 1213 NO 0 0 YES

BT6 6 00 163 8784 1495.86

BT 11 7.0 163 874 1308

BTI 700. 163 8784 1310.65
13H35 13044.2 1368 1298 12295 N YES N

BT 3 6.75 163 8780 12302.57

ST 1 7.00 163 8784 1350.83
1 3H37 1289876 1475 1429 11328 YES No

BT 3 5750 163 8780 1386.395

BT 1 6.50 163 8784 12491.4
13H38 1244.25 1373 1304 12350 YES NOS

ST73 5.75 163 8780 1232,57I
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BT 3 625 162 8180 1289.16 

0129 1289.64 1281 1223 1159 NO 0 YES 
BT 5 6.00 161 8784 1290.12 

8T 1 6.38 162 8784 1259.76 
0212 1271.81 1305 1240 1175 NO 0 YES 

BT3 6.50 162 8780 1295.87 

BT4 7.00 163 8780 1527.21 
023B 151153 1348 1281 1213 NO 0 YES 

BT6 6.00 163 8784 1495.86 
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8T I 7.00 163 8784 1310.35 
13H33 1306.46 1366 1298 1229 NO YES 

BT 3 6.75 163 8780 1302.57 

BT ,. 7.00 163 6784 1350.83 
13H34 1368.61 1475 1402 1328 YES NO 

BT3 7.00 163 8780 1386.39 

8T 1 6.56 163 8784 1249.64 
13H35 1244.25 1373 1304 1235 YES NO 

8T 3 6.38 162 8780 1238.87 

8T 1 6.88 163 8784 1387.69 
13H37 128987 1368 1299 1231 YES NO 

BT3 5.75 163 8780 1212.05 

BT I 650 163 8784 1411.54 
13H3B 1395.05 1444 1372 1300 NO YES 

BT 3 7.00 163 8780 1378.57 
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BT 4 7.00 163 8780 1352.87
46H19 1358.61 1402 1332 1262 NO YES

BT 6 7.50 163 8784 1364.35

BT 4 675 160 8780 1269,04
46H20 1298.13 1467 1394 1321 YES NO

BT6 725 163 8764 132722

BT 4 5,75 163 8780 1315.98

46H22 1311.48 1488 1412 1337 YES NO
BT 6 6.38 163 8784 1306.98

BT 4 6.00 161 8780 1336.10
46H23 1329 97 1425 1354 1283 YES NO

ST 6 5.75 163 8784 132385

BT74 6.75 153 8780 1419.92
46H24 1425.85 1472 1398 1325 NO YES

BT 6 7.50 183 8764 1431.78

-tBE5 -23 DAET -- -9. -- -ofd~I4-- ýb6NFR- -

BT72 6.50 163 8780 1368.28

62H29 1369.63 1421 1350 1279 NO YES
BT 6 6,38 163 9501 1372.98

BT 2 6.25 163 8780 1269.04
62H31 1269.04 1475 1401 1328 YES NO

BT6' 6.00 163 NIA N/A

6T 2 7.00 163 8780 1332.75

62H32 1332.75 1455 1382 1310 YES NO
BT 6 650 163 N/A N/A

BT 2 519 163 8780 1242.22
62H33 1313.39 1461 1388 1315 YES NO

BT6 6.50 162 8784 1384.56

BT 2 7,00 163 8780 1393.10
62H34 1378.71 1432 1360 1289 NO YES

BT 6 6.75 162 8784 1364,32
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BT4 7.00 163 8780 1352.87 

46H19 1358.61 1402 1332 1262 NO YES 
BT6 7.50 163 8784 1364.35 

8T 4 675 160 8780 1269.04 
46H20 1298.13 1467 1394 1321 YES NO 

BT6 7.25 163 8784 1327.22 

BT4 5.75 163 8780 1315.98 
46H22 1311.48 1488 1412 1337 YES NO 

BT6 6.38 163 8784 1306.98 

BT 4 6.00 161 8780 1336.10 
46H23 132997 1425 1354 1283 YES NO 

BT6 5.75 163 8784 1323.85 

8T4 6.75 183 8780 1419.92 
46H24 1425.65 1472 1398 1325 NO YES 

BT6 7.50 183 87&4 1431.78 
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8T 2 650 163 8780 1366.28 
62H29 1369.63 1421 1350 1279 NO YES 

BT6 6.38 163 9501 1372.98 

8T2 6.25 183 8780 1269.04 
62H31 1269.04 1475 1401 1328 YES NO 

BTS' 6.00 163 NlA NlA 

812 700 163 8780 1332.75 
62H32 1332.75 1455 1362 1310 YES NO 

BT 6· 650 163 NlA NlA 

BT2 619 163 8780 1242.22 
62H33 1313.39 1461 1388 1315 YES NO 

BT6 650 162 8784 1384.56 

BT 2 7.00 163 8760 139310 
62H34 1378.71 1432 1360 1289 NO YES 

BT6 6.75 162 8784 136432 

• TENDON NOT ACCES$ABLE AT BUTTRESS 6. 
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DOCUMENT NUMBER: CR-Nt002-504 REVISION: 0 PAGE: 40

DOCUMENT TITLE: FINAL REPORT FOR THE 30'" YEAR CONTAINMENT IWL INSPECTION

PROJECT TITLE: 30'm YEAR TENDON.SURVEILLANCE AT CRYSTAL RIVER DATE: 01/24/08

AS-FOUND LIFTOFF RESTORATION

I
z

azkl U. %6I
2:>

9D

P:

ml

I-

U
I
I
I
I
I
U
i
i
i
I
I
I
I

BT 1 8784 1350,83 8784 1479.00
13H34 1368.61 1508.13 1475 *2.2% YES

BT 3 8780 1388.39 8780 1537.27

BT 1 8784 1249.64 8784 1411.54
13H35 1244.25 1417.40 1373 +3.2% YES

BT 3 8780 1238.87 8780 1423.27

BT 1 8784 1344.08 8784 1546.46
13H36 1385.23 1555.27 1484 -4-8% YES

BT 3 8780 1426.63 8780 1564,09

BT 1 8784 1367.69 8784 1394.68
13H37 1289.87 1415.68 1368 *3.5% YES

BT 3 8780 1212.05 8780 1436.69

BT 4 8780 1269.04 8780 1488.98
46H20 1298.13 1494.79 1467 -1.9% YES

ST 6 8784 1327.22 8784 1502.61

BT 4 8780 1319.34 8780 1503.74
46H21 1330.02 1501.49 1441 .4.2% YES

ST 6 84 1340.71 8784 1499.24

BT4 8780 1315.98 8780 1567.45
46H22 1311.48 1538.40 1485 +3.5% YES

BT 6 8784 1306.98 8784 1509.35

BT 4 8780 1336.10 8780 1486.98
46H23 1329.97 1481.30 1425 +4.0% YES

BT 6 8784 1323.85 8784 1475.62

BT 2 8784 1249.64 0780 1443.39
62H30 1290.84 1467.71 1413 +3.9% YES

BT 6 9501 1332.05 9501 1492.04

BT 2 8780 1269.04 8780 1488.98
62H31 1269.04 1486.98 1475 40.8% YES

BT 6 N/A N/A N/A N/A

BT72 8780 1332.75 8780 1497.04

62H32 1332.75 1497.04 1455 *2.9% YES
BT 6" N/A N/A N/A N/A

5T 2 8780 1242.22 8780 14.88.98

62H33 1313.39 1494.79 1461 +2.3% YES

87U4 1384.56 8784 1502.61

* TENDON NOT ACCESSABLE AT BUTTRESS 6 - RESTORATION ONE END ONLY.
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I 
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1M 
YEAR TENDON SURVEilLANCE AT CRYSTAL RIVER DATE: 01/24108 

DOCUMENT NUMBER: ""C""R:...,;-N..;.,I;.::0;::02:..-.:.;5004:.:.... ___________ REVISION: 0 PAGE: 40 

FINAL REPORT FOR THE 30'H YEAR CONTAINMENT IWlINSPECTION DOCUMENT TITLE: 

PROJECT TITLE: 

I 
I 
I 
I 

AS-FOUND LIFTOFF RESTORA nON ~~ 
r-
W 

Z .... 
&L- 1=>: ID 8 0 ·en ~m :! z I&. u. 0:1: z ... ~ ~ .. ~1 ~ ~- >- ~~ 0=111 W 

~ 0 

~! 
0 . ~ ....1 m- ~~ 0.. 

c: ~~ c( t:!. ~~ 0 .., .., 
.,t~ 0 :; c: 

BT 1 8784 1350.83 8784 1479.00 
13H34 1368.61 1508.13 1475 +2.2% YES 

I 
BT 3 8780 1386.39 8780 1537.27 

BT 1 8784 1249.64 8784 1411.504 
13H35 1244.25 1417.40 1373 +3.2% YES 

BT 3 8780 1238.87 8780 1423.27 

I BT 1 8784 1344.08 8764 1548.46 
13H36 1385.23 1555.27 1464 +4.8% YES 

BT 3 8780 1426.63 8760 1564.09 

I BT 1 6784 1387.69 8784 1394.68 
13H37 1289.87 1415.68 1368 +3.5% YES 

BT 3 8780 1212.05 8780 1436.69 

I 
BT4 8780 126904 8780 1486.98 

46H20 1296.13 1494.79 1467 +1.9% YES 
BT6 8764 1327.22 8764 150261 

BT4 8780 1319.34 8780 1503.74 

I 46H21 1330.02 1501.49 1441 +4.2% YES 
BT6 ,6764 1340.71 8784 1499.24 

BT4 8760 1315.98 8780 1567.45 

I 
46H22 1311.48 1538.40 1486 +3.5% YES 

BT6 8784 1306.98 8784 1509.35 

BT4 8780 1338.10 8780 1468.98 
46H23 1329.97 1481.30 1425 +4.0% YES 

I 
BT6 6784 1323.85 8784 1475.62 

BT 2 8784 1249.64 8780 1443.39 
62H30 1290.84 1467.71 1413 +3.9% YES 

BT 6 9501 1332.05 9501 149204 

I BT 2 6780 126904 6780 1486.98 
62H31 1269.04 1486.98 1475 +0.8% YES 

BT6' NlA NlA NlA N/A 

I BT 2 6780 133275 8780 1497.04 
62H32 1332.75 1497.04 1455 . +2.9% YES 

BT 6' NlA NlA NlA NlA 

I 
BT 2 8780 1242.22 8780 1486.98 

62H33 1313.39 1494.79 1461 +2.3% YES 
8764 1384.56 8764 1502.61 

• TENDON NOT ACCESSABLE AT BunRESS 6 - RESTORATION ONE END ONL Y. 

I 
I 
I 
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Tendon Lift-off Forces (Survey 8)
1800

1600

1400

1200

1000

800
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0

I T T T F T V F 1 F 1 F V I

M Shop (kips) 0 Field (kips)

Lift-off forces measured at the Shop end (blue) and at the Field end (red)
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Tendon Lift-off Forces (Survey 8) 
1800 ...,.-----------------------------

1600 +----------------------------

1400 

1200 

1000 

800 

600 

400 

200 

o 

• Shop (kips) • Field (kips) 

Lift-off forces measured at the Shop end (blue) and at the Field end (red) 
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Tendon Lift-off Force Asymmetry
(Survey 8)Lý

180
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I
14.0%

12.0%

10.0%

8.0%

6.0%

4.0%

2.0%

0.0%

Delta (kips) (left scale) -,- Delta (%) (right scale)

Delta = Difference between lift-off forces at Shop and Field ends
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Tendon Lift-off Force Asymmetry 
(Survey 8) 

14.0% 

12.0% 

10.0% 

8.0% \ I 1\ 
6.0% 

1\ , 4.0% 

2.0% \ J \ '" / \ "-J -r )L --L- )~ ~IJ::jl V 0.0% 

_ Delta (kips) (left scale) _ Delta (%) (right scale) 

Delta = Difference between lift-off forces at Shop and Field ends 
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Tendon Lift-off Forces (Survey 7)

T T T T T T T ~ T T T T T T 7 T T

46H2146H2946H3046H3146H3246H3346H3446H3546H3646H3746H3846H3953H1662HO262H09 D126 D212 D339

0 shop U field

Lift-off forces measured at the Shop end (blue) and at the Field end (red)

FM 6.1 Exhibit 4 page 3 of 12 

Tendon Lift-off Forces (Survey 7) 
1800 -.-----------------------------

1600 +-------------------------------

1400 -!----,------=-----=--
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400 
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o 
46H2146H2946H3046H3146H3246H3346H3446H3546H3646H3746H3846H3953H1662H0262H090126 0212 0339 

• shop • field 

Lift-off forces measured at the Shop end (blue) and at the Field end (red) 
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Tendon Lift-off Force Asymmetry
(Survey 7)
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Delta (kips) (left scale) -- Delta (%) (right scale)

Delta = Difference between lift-off forces at Shop and Field ends

..-----------------------------------------------~~~~-
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Tendon Lift-off Force Asymmetry 
(Survey 7) 

20.0% 

18.0% 

16.0% 

14.0% 

12.0% 

10.0% 

8.0% 

6.0% 

4.0% 

2.0% 

0.0% 

_ Delta (kips) (left scale) _ Delta (%) (right scale) 

Delta = Difference between lift-off forces at Shop and Field ends 
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Tendon Lift-off Forces (Survey 6)
'1800

1600

1400

1200
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400

200

0

U Shop (kips) 0 Field (kips)

Lift-off forces measured at the Shop end (blue) and at the Field end (red)
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Tendon Lift-off Forces (Survey 6) 
1800 .,-------------------------------

1600 -f--------------------

1400 

1200 

1000 

800 
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400 

200 

o 

• Shop (kips) • Field (kips) 

Lift-off forces measured at the Shop end (blue) and at the Field end (red) 
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Tendon Lift-off Force Asymmetry

300
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0.0%

Delta (kips) (left scale) -*-Delta (%) (right scale)

Delta = Difference between lift-off forces at Shop and Field ends
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Tendon Lift-off F,orce Asymmetry 

300 
(Survey 6) 

25.0% 

250 
20.0% 

I 
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_ Delta (kips) (left scale) _ Delta (%) (right scale) 

Delta = Difference between lift-off forces at Shop and Field ends 
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Tendon Lift-off Forces (Survey 5)
1800

1600

1400

1200

1000

800

600

400

200

0

I

i ri i i i i i

-"n

35H1 42H1 46H21 46H28 46H29 46H30 46H47 62H8 D215 D224 D231

N Shop (kips) 0 Field (kips)

Lift-off forces measured at the Shop end (blue) and at the Field end (red)
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Tendon Lift-off Forces (Survey 5) 
1800 -,-------------------------

1600 +--- -

1400 

1200 
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35H1 42H1 46H21 46H28 46H29 46H30 46H47 62H8 0215 0224 0231 

• Shop (kips) • Field (kips) 

Lift-off forces measured at the Shop end (blue) and at the Field end (red) 



FM 6.1 Exhibit 4 page 8 of 12

Tendon Lift-off Force Asymmetry
(Survey 5) 20.0%

18.0%

250

I
200

150

100

50
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16.0%

14.0%

12.0%

10.0%

8.0%

6.0%

4.0%

2.0%

0.0%

35H1 42H1 46H21 46H28 46H29 46H30 46H47 62H8 D215 D224 D231

I Delta (kips) (left scale) -4- Delta (%) (right scale)

Delta = Difference between lift-off forces at Shop and Field ends
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Tendon Lift-off Force Asymmetry 
Surve 5 
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_ Delta (kips) (left scale) _ Delta (%) (right scale) 

Delta = Difference between lift-off forces at Shop and Field ends 
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STendon Lift-off Forces (Survey 4)
AL ~1800
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0

64H19 13H20 51H26 13H40 51H41 D105 D212 D328

N Shop (kips) 0 Field (kips)

Lift-off forces measured at the Shop end (blue) and at the Field end (red)
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Tendon Lift-off Forces (Survey 4 ) 
1800 ..,--------------------------

1600 -t------------------------
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• Shop (kips) • Field (kips) 

Lift-off forces measured at the Shop end (blue) and at the Field end (red) 
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Lý
Tendon Lift-off Force Asymmetry

(Survev 4)
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64H19 13H20 51H26 13H40 51H41 D105

Delta (kips) (left scale) --*-Delta (%) (right scale)

D212 D328

Delta = Difference between lift-off forces at Shop and Field ends
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Tendon Lift-off Force Asymmetry 
Surve 4 
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Delta = Difference between lift-off forces at Shop and Field ends 
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Tendon Lift-off Forces (Survey 2)
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Lift-off forces measured at the Shop end (blue) and at the Field end (red)
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Tendon Lift-off Forces (Survey 2) 
1800 ..,-----------------------------

1600 +---= 
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Lift-off forces measured at the Shop end (blue) and at the Field end (red) 
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Tendon Lift-off Force Asymmetry
(Survey 2)7'
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Delta (kips) (left scale) --*-Delta (%) (right scale)

Delta = Difference between lift-off forces at Shop and Field ends
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Tendon Lift-off Force Asymmetry 
(Survey 2) 
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Delta = Difference between lift-off forces at Shop and Field ends 
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Force Along Hoop Tendon

Hoop Tendon Force (kips) assuming tensioning is
performed equally from both tendon ends
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GREASE REMOVAL AND REPLACEMENT

TABLE 4

Crystal River
Unit 3

TENDON END GREASE GREASE NET DIFFERENCE :
NUMBER DESIGNATION REMOVED REPLACED

.. .... (gals.) (gals.)

12VI Field + Shop 29.9 34.0 4.1 Gallons

34V4 Filed + Shop 12.9 17.9 5.0

56V2 Field + Shop 89.9 92.9 3.0

Dios Field + Shop 11.0 34.0 23.0

D212 Field + Shop 4.0 16.0 12.0

D328 Field + Shop 8.0 16.0 8.0

13H20 Field + Shop 2.0 21.1 19.1

13H40 Field + Shop 4.0 24.5 20.5

-H26 Field + Shop 2.0 21.1 19.1

51H27* Field + Shop 1.0 5.0 4.0

51H41 Field + Shop 2.0 25.6 23.6

64H19 Field + Shop 2.0 16.8 14.8

* Unsealed in error.

TP420Ads

FM 6.1 Exhibit 6a 

~ 
Crystal River 
Unit 3 

TENDON END 
NUMBER DESIGNATION 

l2Vl Field + Shop 

34V4 Filed + Shop 

56V2 Field + Shop 

0105 Field + Shop 

0212 Field + Shop 

0328 Field + Shop 

13820 Field + Shop 

l3H40 ·Field + Shop 

.....,.826 Field + Shop 

51H27 ~ Field + Shop 

·slH41 Field + Shop 

64H19 Field + Shop 

* Unsealed in error. 

TP420Ads 

Sl:Irvey 4 

GREASE REMOVAL AND REPLACEMENT 

TABLE 4 

GREASE . GREASE NET 
REMOVED REPLACED 
·(qals.) (qa1s.1 

29.9 34.0 4.1 

12.9 17.9 5.0 

89.9 92.9 3.0 

11.0 34.0 23.0 

4.0 16.0 28.0 

8.0 16.0 8.0 

2.0 21.1 19.1 

4.0 24.5 20.5 

2.0 21.1 19.1 

1.0 5.0 4.0 

2.0 25.6 23.6 

2.0 16.8 14.8 

page 1 of 1 
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Crystal"River Unit 3 Post-Tensionin9 System:
5th In-Service Tendon Surveillance Test Report: Revision 0

TABLE 51 SUMMARY OF GREASE REMOVAL AND REPLACEMENT

TENDON GREASE REMOVED GREASE REPLACED NET
(GALLONS) (GALLONS) DIFFERENCE *

34V6

56V15

61V14

D215

D224

D231

35H1

42H1

46H21

46H28

46H29

46H30

46H47

62H8

30

96

64

19

38

40

02

02

04

3.5

07

04

04

02

71.5

116

82

51

51

51

22

22

19

19

22

17

24

22

41.5

20

18

32

13

11

20

20

15

15.5

15

13

20

20
a a a

* Acceptance Criteria: Net difference shall not exceed 4 gallons. Please
refer to the applicable NCR where it is noted that final evaluation and
disposition of acceptance criteria is deferred to Gilbert Commonwealth (to be
addressed in their engineering report).

17
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Crystal'River Unit, 3 Post-Tensioning System: 
5th In-Service Tendon Surveillance Test Report: Revision 0 

TABLE 5; SUMMARY OF GREASE REMOVAL AND REPLACEMENT 

TENDON GREASE REMOVED GREASE REPLACED NET 
(~ALLONS) (GALLONS) DIFFERENCE * 

34V6 30 71.5 41.5 

56V15 96 116 20 

61V14 64 82 18 

D215 19 51 32 

D224 38 51 13 

D231 40 51 11 

35Hl 02 22 20 

42H1 02 22 20 

46H21 04 19 15 

46H28 3.5 19 15.5 

46H29 07 22 15 

46H30 04 17 13 

46H47 04 24 20 

62H8 02 22 20 

* Acceptance Criteria: Net difference shall not exceed 4 gallons. Please 
refer to the applicable NCR where it is noted that final evaluation and 
disposition of acceptance criteria is deferred to Gilbert Commonwealth (to be 
add~essed in their engineering report). 

17 
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20TH YEAR SURVEILLANCE OF TIIE
POST-TENSIONING SYSTEM AT THE

_j CRYSTAL RIVER NUCLEAR PLANT
UNIT 3

TABLE XII: SUMMARY OF DATA SHEETS SQ 12.1
GREASE LOSS Vs GREASE REPLACEMENT

Florida
Power
CORPORATION

2,

b

TENDON GREASE REMOVED GREASE REPLACED DIFF. NET %

SHOP FIELD TOTAL SHOP FIELD TOTAL (GAL.) VOLUME
(GAL.) (GAL.)

12VI 2.00 36.75 38.75 40.75 0.75 41.50 +2.75 143.46 1.91

23V2 0.75 9.75 10.50 11.50 0.00 11.50 +1.00 142.52 0.70

61 V21 0.75 88.50 89.25 20.25 72.50 92.75 +3.50 144.03 2.43

43V04 0.50 0.00 0.50 7.50 0.00 7.50 +7.00 N/A N/A

D113 4.50 4.00 8.50 6.20 3.50 9.70 +1.20 115.11 1.04

-D-115 4.50 4.50 9.00 7.00 4.00 11.00 +2.00 117.17 1.71

D212 6.50 4.00 10.50 20.00 4.50 24.50 +14.00 115.55 12.12,

D304 12.00 7.25 19.25 38.20 0.00 38.20 +18.95 103.68 18.30'

D311 24.00 4.00 28.00 46.50 3.50 50.00 +22.00 115.12 19.10'

*SEE NCR No.FrN604-018, 019, 020

45

FM 6.1 Exhibit 6c 

v 

Survey 6 

20TH YEAR SURVEILLANCE OF THE 
POST-TENSIONING SYSTEM AT THE 
CRYSTAL RIVER NUCLEAR PLANT 

UNIT 3 

TABLE XII: SUMMARY OF DATA SHEETS SQ 12.1 
GREASE LOSS Vs GREASE REPLACEMENT 

TENDON GREASE REMOVED GREASE REPLACED 

page 1 of 2 

_Florida litl Power 
~ .... CORPORATION 

DIFF. NET % 
· , SHOP FIELD TOTAL SHOP FIELD TOTAL (GAL.) VOLUME 

(GAL.) 

12VI 2.00 36.75 38.75 

23V2 0.75 9.75 10.50 

61V21 0.75 88.50 89.25 

43V04 0.50 0.00 0.50 

D113 4.50 4.00 8.50 

-0115 4.50 4.50 9.00 

. D212 6.50 4.00 10.50 

D304 12.00 7.25 19.25 

D311 24.00 4.00 28.00 
· : · .. 

• SEE NCR No. FN604-018, 019, 020 

... 
• I 

.V 

40.75 

11.50 

20.25 

7.50 

6.20 

7.00 

20.00 

38.20 

46.50 

(GAL.) 

0.75 41.50 +2.75 143.46 1.91 

0.00 11.50 +1.00 142.52 0.70 

72.50 92.75 +3.50 144.03 2.43 

0.00 7.50 +7.00 N/A N/A 

3.50 9.70 +1.20 115.11 1.04 

4.00 11.00 +2.00 117.17 1.71 

4.50 24.50 +14.00 115.55 12.12. 

0.00 38.20 +18.95 103.68 18.30. 

3.50 50.00 +22.00 115.12 19.10. 
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* 20Tll YEAR SURVEILLANCE OF THE
POST-TENSIONING SYSTEM AT THE
CRYSTAL RIVER NUCLEAR PLANT

"-' UNIT 3

TABLE XII: SUMMARY OF DATA SHEETS SQ12.1
GREASE LOSS Vs GREASE REPLACEMENT

Florida
Power
CORPORATION

'1

TENDON GREASE REMOVED GREASE REPLACED DIFF. NET %

SHOP FIELD TOTAL SHOP FIELD TOTAL (GAL.) VOLUME
_ (GAL.) (GAL.)

42H18 3.75 2.00 5.75 5.25 5.25 10.50 +4.75 121.40 3.91

42H29 3.50 3.25 6.75 5.25 6.25 11.50 +4.75 121.48 3.91

42H30 3.00 3.00 6.00 7.00 7.00 14.00 +8.00 121.59 6.58.

42H31 2.50 3.00 5.50 5.25 5.75 1 1.00 +5.50 121.84 4.51

42H32 3.75 2.50 6.25 6.25 4.75 11.00 +4.75 121.36 3.90

42H33 3.00 3.00 6.00 6.25 4.75 11.00 +5.00 120.38 4.15

42H34 3.00 3.00 6.00 6.50 6.25 12.75 +6.75 121.99 5.53 *

42H35 3.25 4.50 7.75 4.90 5.30 10.20 +2.45 121.27 2.02

"-42H36 4.00 4.00 8.00 4.00 5.75 9.75 +1.75 121.62 1.44

42H37 4.50 4.50 9.00 6.20 5.00 11.20 +2.20 120.44 1.83

42H44 4.75 3.50 8.25 5.30 4.90 10.20 +1.95 121.08 1.61

51H25 3.50 3.50 7.00 8.00 4.50 12.50 +5.50 120.73 4.56

51H25 * 3.00 4.00 7.00 4.50 4.00 8.50 +1.50 120.73 1.24

511126 4.50 3.75 8.25 5.25 4.50 9.75 +1.50 121.43 1.24

51H27 3.50 3.25 6.75 5.30 5.70 11.00 +4.25 121.60 3.50

51H28 * 3.50 4.00 7.50 4.50 4.75 9.25 +1.75 120.46 1.45

51H28 * 4.00 4.00 8.00 4.50 4.00 8.50 +0.50 120.46 0.42

53H2 4.50 4.00 8.50 5.75 6.25 12.00 +3.50 121.32 2.88

53H46 3.25 3.50 6.75 6.00 5.25 11.25 +5.25 121.60 4.32

62H41 4.00 4.00 8.00 7.10 5.30 12.40 +4.40 .121.37 3.63

62H46 3.50 4.50 8.00 6.25 6.50 12.75 +4.75 121.11 3.92

51 H41 N/A 3.50 3.50 NIA 4.00 4.00 +0.50 N/A N/A

I

,1

I

GREASED 11/18/97
GREASED 12/18/97

* SEE NCR No. FN604-021
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20TH YEAR SURVEILLANCE OF THE 
POST. TENSIONING SYSTEM AT THE 
CRYSTAL RIVER NUCLEAR PLANT 

UNIT 3 

TABLE XII: SUMMARY OF DATA SHEETS SQ12.1 
.1 GREASE LOSS Vs GREASE REPLACEMENT 

TENDON GREASE REMOVED GREASE REPLACED 

page 2 of 2 

,:;: Florida ~J) 
.. CORPORATION 

li4IJ Power 

DIFF. NET % 

SHOP FIELD TOTAL SHOP FIELD TOTAL (GAL.) VOLUME 

, , 
I 

.. 
I 
J , 

, 
- . 
. 1 

42H18 

42H29 

42H30. 

42H31 

42H32 

42H33 

42H34 

42H35 

-42H36 

42H37 

42H44 

51H25 • 

51H25·· 

51H26 

51H27 

51H28 • 

5IH28·· 

53H2 

53H46 

62H41 

62H46 

51H41 

3.75 

3.50. 

3.0.0. 

2.50. 

·3.75 

3.0.0. 

3.0.0. 

3.25 

4.0.0. 

4.50. 

4.75 

3.50. 

3.0.0. 

4.50. 

3.50. 

3.50. 

4.0.0. 

4.50. 

3.25 

4.0.0. 

3.50. 

N/A 

\. / GREASED 1111 8197 
; ~. GREASED 12118197 

(GAL.) 

2.0.0. 5.75 

3.25 6.75 

3.0.0. 6.0.0. 

3.0.0. 5.50. 

2.50. 6.25 

3.0.0. 6.0.0. 

3.0.0. 6.0.0. 

4.50. 7.75 

4.0.0. 8.0.0. 

4.50. 9.0.0. 

3.50. 8.25 

3.50. 7.0.0. 

4.0.0. 7.00 

3.75 8.25 

3.25 6.75 

4.0.0. 7.50. 

4.0.0. 8.0.0. 

4.0.0. 8.50. 

3.50. 6.75 

4.0.0. 8.0.0. 

4.50. 8.0.0. 

3.50. 3.50. 

(GAL.) 

5.25 5.25 10..50. +4.75 121.40. 3.91 

5.25 6.25 11.50. +4.75 121.48 3.91 

7.0.0. 7.0.0. 14.0.0. +8.0.0. 121.59 6.58 • 

5.25 5.75 11.0.0. +5.50. 121.84 4.51 

6.25 4.75 ) 1.0.0. +4.75 121.36 3.90. 

6.25 4.75 11.0.0. +5.0.0. 120..38 4.15 

6.50. 6.25 12.75 +6.75 121.99 5.53 • 

4.90. 5.30. 10.20 +2.45 121.27 2.0.2 

4.0.0. 5.75 9.75 +1.75 121.62 1.44 

6.20. 5.0.0. 11.20. +2.20. 120..44 1.83 

5.30. 4.90. 10..20. +1.95 121.0.8 1.61 

8.0.0. 4.50. 12.50. +5.50. 120..73 4.56 

4.50. 4.0.0. 8.50. +1.50. 120..73 1.24 

5.25 4.50. 9.75 +1.50. 121.43 1.24 

5.30. 5.70. 11.0.0. +4.25 121.60. 3.50. 

4.50. 4.75 9.25 +1.75 120..46 1.45 

4.50. 4.0.0. 8.50. +0..50. 120..46 0..42 

5.75 6.25 12.0.0. +3.50. 121.32 2.88 

6.0.0. 5.25 11.25 +5.25 121.60. 4.32 

7.10. 5.30. 12.40. +4.40. ·121.37 3.63 

6.25 6.50. 12.75 +4.75 121.11 3.92 

N/A 4.0.0. 4.0.0. +0..50. N/A N/A 

• SEE NCR No. FN604-021 
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25T I YEAR SURVEILLANCE OF TIlE
POST-TENSIONING SSTE AT TEPower
CRYSTAL RIVER NUCLEAR PLANT Aroress E ompn

UNIT 3 A Progress Energy Company

TABLE XI: SUMMARY OF DATA SIIEETS SQ 12.1
GREASE LOSS Vs GREASE REPLACEMENT

TENDON GREASE REMOVED GREASE REPLACED DIFF. NET %

SHOP FIELD TOTAL SHOP FIELD TOTAL (GAL.) VOLUME
(GAL.) (GAL.)

12V01 2.25 105.75 108.00 0.00 115.00 115.00 7.00 139.43 +5.02

12V02 3.00 0.00 3.00 3.50 0.00 3.50 0.50 139.78 40.36

23V02 2.75 0.00 2.75, 4.75 0.00 4.75 2.00 139.85 +1.43

45VI4 7.00 102.50 109.50 0.00 118.50 118.50 9.00 140.34 +6.41

61V08 7.00 102.75 109.75 0.00 112.50 112.50 2.75 139.78 +1.97

461121 3.25 3.25 6.50 3.50 4.00 7.50 1.00 119.96 +0.83

461129 1.75 1.75 3.50 3.50 2.50 6.00 2.50 119.73 +2.09

461130 1.75 1.50 3.25 4.50 2.25 6.75 3.50 119.73 +2.92

y 461131 1.75 1.75 3.50 3.25 4.50 7.25 3.75 119.73 +3.13

461132 1.75 1.75 3.50 2.25 3.50 5.75 2.25 119.73 +1.88

46H33 1.75 1.75 3.50 4.50 3.50 8.00 4.50 119.73 +3.76

461134 1.75 1.75 3.50 2.50 3.50 6.00 2.50 119.73 +2.09

461135 1.75 1.75 3.50 3.50 2.50 6.00 2.50 119.09 +2.10

461136 2.25 1.00 3.25 2.50 4.50 7.00 3.75 119.25 +3.14

46H37 1.75 1.00 2.75 3.50 4.00 7.50 4.75 119.93 +3196

461138 1.50 1.50 3.00 2.50 4.00 6.50 3.50 119.73 +2.92

461-139 1.75 3.50 5.25 3.00 3.50 6.50 1.25 119.73 +1.04

561116 2.50 2.00 4.50 3.00 3.50 6.50 2.00 119.53 +1.67

621-102 2.25 2.50 4.75 4.50 5.25 9.75 5.00 119.33 +4.19

621109 3.00 2.00 5.00 3.50 5.25 8.75 3.75 119.73 +3.13

621113 2.50 1.50 4.00 4.75 4.50 9.25 5.25 120.59 +4.53

D126 14.50 25.75 40.25 0.00 42.75 42.75 2.50 115.97 +2.16

D212 24.75 22.00 46.75 0.00 62.25 62.25 15.50 113.86 +13.73*

D339 40.00 15.00 55.00 73.75 0.00 73.75 18.75 100.18 +18.72 *

• ADDRESSED IN.FN 750-007

• ADDRESSED IN FN 750-006
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v 

25TH YEAR SURVEILLANCE OF TilE ('"~ 
POST-TENSIONING SYSTEM AT TilE ~ 1,' Florida Power 
CRYSTAL RIVER NUCLEAR PLANT ~ APE Co 

. UNIT 3 rogress nergy mpany 

TABLE XI: SUMMARY OF DATA SHEETS SQ 12.1 
GREASE LOSS Vs GREASE REPLACEMENT 

TENDON GREASE REMOVED 

SHOP FIELD 

12VOI 2.25 105.75 

12V02 3.00 0.00 

23V02 2.75 0.00 

45VI4 7.00 102.50 

61V08 . 7.00 102.75 

461121 3.25 3.25 

46 .. 29 J.75 1.75 

461130 1.75 l.50 

\. J 461131 1.75 l.75 

461132 1.75 1.75 

46H33 1.75 1.75 

46H34 1.75 1.75 

461-135 1.75 1.75 

461-136 2.25 1.00 

46H37 1.75 1.00 

461-138 1.50 l.50 

46H39 1.75 3.50 

56HI6 2.50 2.00 

62H02 2.25 2.50 

62H09 3.00 2.00 

62Hl3 2.50 1.50 

0126 14.50 25.75 

0212 24.75 22.00 

0339 40.00 15.00 

• ADDRESSED JNFN 750-007 
\........ 

•• ADDRESSED IN FN 750-006 

TOTAL 
(GAL.) 

108:00 

3.00 

2.75 

109.50 

109.75 

6.50 

3.50 

3.25 

3.50 

3.50 

3.50 

3.50 

3.50 

3.25 

2.75 

3.00 

S.25 

4.50 

4.75 

5.00 

4.00 

40.25 

46.75 

55.00 

GREASE REPLACED DlFF. NET % 

SHOP FIELD TOTAL (GAL.) VOLUME 
(GAL.) 

0.00 115.00 115.00 7.00 139.43 +5.02 

3.50 0.00 3.50 0.50 139.78 +0.36 

4.75 0.00 4.75 2.00 139.85 . +1.43 

0.00 118.50 118.50 9.00 140.34 +6.41 

0.00 112.50 112.50 2.75 139.78 +1.97 

3.50 4.00 7.50 1.00 119.96 . +0.83 

3.50 2.50 6.00 2.50 119.73 +2.09 

4.50 2.25 6.75 3.50 119.73 +2.92 

.3.25 4.50 7.25 3.75 119.73 +3.13 

2.25 3.50 5.75 2.25 119.73 +1.88 

4.50 3.50 8.00 4.50 119.73 +3.76 

2.50 3.50 6.00 2.50 119.73 +2.09 

3.50 2.50 6.00 2.50 119.09 +2.10 

2.50 4.50 7.00 3.75 119.25 +3.14 

3.50 4.00 7.50 4.75 119.93 +3.96 

2.50 4.00 6.50 3.50 119.73 +2.92 

3.00 3.50 6.50 1.25 119.73 +I.O~ 

3.00 3.50 6.50 2.00 119.53 +1.67 

4.50 5.25 9.75 5.00 119.33 +4.19 

3.50 5.25 8.75 3.75 119.73 +3.13 

4.75 4.50 9.25 5.25 120.59 +4.53 

0.00 42.75 42.75 2.50 115.97 +2.16 

0.00 62.25 62.25 15.50 113.86 +13.73 • 

73.7S 0.00 73.75 18.75 100.18 +18.72 •• 
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DOCUMENT NUMBER: CR-N1002-504 REVISION: 0 PAGE: 45

DOCUMENT TITLE FINAL REPORT FOR THE 30'" YEAR CONTAINMENT IWL INSPECTION

PROJECT TITLE: 30*" YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01/24108

10.2 TENDON CAP RESEALING AND GREASING

U

I
I
I
I
I
I
I
I
I
I
I

10.2.1 After completion of all inspections, the anchorage components were hand coated with cold grease to
ensure complete coverage. The caps were reinstalled with new gaskets and the results of the grease cap
replacement were recorded on Data Sheet SQ 12.0 and are summarized in Tables 50 thru 55.

10.2.2 Upon acceptable cap replacement, the necessary amount of sheathing filler (grease) was added. All of
the inspected tendons were refilled within the acceptable limits as stated in the PSC Procedure SQ12.1.
The results of the grease replacement were recorded on Data Sheet SO 12.1 and are summarized in
Tables 56 thru 60.

10.2.2.1 The absolute difference between the amount of grease removed/lost and the amount of grease replaced
in the subject tendon shall not exceed 10% of the net duct volume per PSC Procedure S0 12.1. No
tendon accepted above 10% of the net duct volume more than was lost, and all refills were acceptable.

45 Ul ° . o .W C-1ya 1*W 0 W-01 W .Jor 0 0 MU=.o"0 Ita0 = 0: 0.
0 0 J 0

7e. Wo . a _ 49 D 3 1 _j3 C E Zo<w ,

Z W 3 o I- 0 it --/~I Z 0='' 0 = UJ I I%
0 ____ 0

TOP YES YES YES YES YES NO YES
12VOI

BOT YES YES YES YES YES NO YES

TOP YES YES YES YES YES NO YES
45V20

IOT YES YES YES YES YES NO YES

TOP YES YES YES YES YES NO YES
61V08

BOT YES YES YES YES YES NO YES

TOP YES YES YES YES YES NO YES
61V17

BOT YES YES YES YES YES NO YES

Z 114

IQ O.K
IL .1 IX a'I

I0(0 r.._ 0I
I Z I.=1I• 2' .9 1 %

111iR U< I.. , le 0:, l

-K ---- 1- g

040 2900ml
I,. t - < -w 0) 0 . .

BT5 YES YES YES YES YES NO YES

BT 5 YES YES YES YES YES NO YES

0212
BT3 YES YES YES YES YES NO YES

BT4 YES YES YES YES YES NO YES
D238

IBT6 YES YES YES YES YES NO YES

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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DOCUMENT NUMBER ...::C~R~.N.!.!1~OO!!!2:....:.504= ___________ REVISION: 0 PAGE ~ 

DOCUMENT TITLE 

PROJECT TITLE: 

FINAL REPORT FOR THE 30'" YEAR CONTAINMENT IWlINSPECTION 

30'" YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01124108 

10.2 TENDON CAP RESEALING AND GREASING 

10.2.1 After completion of all inspections. the anchorage components were hand coated with cold grease to 
ensure complete coverage. The caps were reinstalled with new gaskets and the results of the grease cap 
replacement were recorded on Data Sheet sa 12.0 and are summarized in Tables 50 thru 55. 

10.2.2 Upon acceptable cap replacement. the necessary amount of sheathing filler (grease) was added. All of 
the inspected tendons were refilled within the acceptable limits as stated in the PSC Procedure SO 12 .1. 
The results of the grease replacement were recorded on Data Sheet SO 12.1 and are summarized in 
Tables 56 thru 60. 

10.2.2.1 The absolute difference between the amount of grease removedllost and the amount of grease replaced 
in the subject tendon shall not exceed 10% of the net duct volume per PSC Procedure SO 12.1. No 
tendon accepted above 10% of the net duct volume more than was lost, and all refills were acceptable. 

~tlii$l ~':!4\l foj, ~~A~·~E4.50;~vE·FrnC'ALS'·-"~Q12.0 i- ·GREA'~·~f~.l(I?~~"EP.!!A<%~~~N~tlc'~'."~~~lti . 
wZ ... 

w! z -c Cl)1Ii: ... w a. 
~ 

t-~CD au -0 0a. !:)z ... o u..-cj 
c ...... > t-u.. Z-c Z~wlU OU 0 au 

Z :S ... C "0= ~Q ... 8u IU ~~ a.: • a. loll ... 
0 Q a.ut :u~ 1~~2i "S~IU !:)~"!J: ID 
Q Z "ww O>g; CI)~-cjW :i:c~!:) ~ z W: 3 uU z .... " je flQ c::»~ CI) i 0111: o~a:a A. w a: co ~Ii II. .c;~ ",,11. ... :; >oa. !:)OCLII !AI ... ",!l.C ~! ~III: ... z:' OIll:WIII: u 

w!a c ... ~cnu. oz",O u 
CI) cC z~ ~o z~ (,) "'c lD -c CD(I)~ CI) uo~ :ria': 
-c "'w 0 

TOP YES YES YES YES YES NO YES 
12VD1 

BOT YES YES YES YES YES NO YES 

TOP YES YES YES YES YES NO YES 
45V20 

BOT YES YES YES YES YES NO YES 

TOP YES YES YES YES YES NO YES 
61V08 

BOT YES YES YES YES YES NO YES 

TOP YES YES YES YES YES NO YES 
61V17 

BOT YES YES YES yes YES NO YES 

I!!ZW !A2 ~A. Q. 
~ c'" u."'j :swlD 00 0 w 

Z ... ~ hd; A. _Q. w .... 
8 Q a.oQ. :»WC!)1a': ID 

Z "WW ,lII: z - ;! 
Z zu(,) zc-:» w u!tG:a G. w -c(') °lu.~1 w ... G:II.C ::»ai:jw (,) 

~a:Q Iw (l)C) 
0a:1II1II: (,) ID!:)Z ... ", C (I)..: ID 3 :r: 

BT 3 YES YES YES YES YES NO YES 
0129 

8T 5 YES YES YES YES YES NO YES 

BT 1 YES YES YES YES YES NO YES 
0212 

BT 3 YES YES YES YES YES NO YES 

ST .. YES YES YES YES YES NO YES 
0238 

8T6 YES YES YES YES YES NO YES 
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DOCUMENT NUMBER: CR-N1002-504 REVISION: 0 PAGE: 46

DOCUMENT TITLE: FINAL REPORT FOR THE 30'" YEAR CONTAINMENT IWL INSPECTION
PROJECT TITLE: 30'" YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE- W124108

z 02SI

.. 4c.. tow K P1 I-Wj W3 0 004M

BT YES YES YES YES YS NO YES
13H36

6T3 YES YES YES YES YES NO YES

BT 2 YES YES YES YES YES NO YES
42H14

BT4 YES YES YES YES YES NO YES

8T4 YES YES YES YES YES NO YES
46H2t

BT6 YES YES YES YES YES NO YES

BT I YES YES YES YES YES NO YES
513H3

ST5 YES YES YES YES YES NO YES

BT2 YES YES YES YES YES NO YES
62H430

BT6 YES YES YES YES YES NO YES

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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DOCUMENT NUMBER: CR·N1002·504 REVISION: _0_ PAGE: 46 

DOCUMENT TITlE: FINAL REPORT FOR THE 30TH YEAR CONTAINMENT IWlINSPECTION 

PROJECT TinE: 30'" YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE- 01124/08 

r." I -:( '\'T:ABl.tE '52: ·H00P.S !.IS'ci1'2!O -..!(GRE~sErcJKpJREp.L~GE'~~ENT"'"oi ~ ~ -, -; . 'I~ . 
!2! ~A. 

. 
~~m t! i0c i~ ... Q 

Q. C'-I&.Cj we .. c~ .. 0(') Q til 
:5~~ .... til&. !e I!!ww z 00 cn ... cc.>i III ~cn ~ _0. ... .. 

i 0 Q.(,)Q. go..: lWei) ~Q ... _c.> ..,:Z:CI)CI) w"'l: ! z ",,,,1&1 )oW eI)- CI)~.~w ."c w ::I:~a;:;) zu u z .... a:: jt-UlQ c=>1 en «1= "a:: w .., I&. :. uJG::(J Q. 
W ~~~ ~I; I&o~~~ ~~i~ :;)Q~w Ilol 
t- i:ja:o "CDI&. II ~I OG::ma: u 

e=t (')Z-C:u '-c u m:;)z cc! ~! c 
eI)-c: ~ U0(1) lID I :z:« 

0 

z 

BT 1 YES YES YES YES YES NO YES 
13H36 

BT 3 YES YES YES YES YES NO YES 

BT2 YES YES YES YES YES NO YES 
42H46 

8T4 YES yes YES YES YES NO YES 

BT4 YES YES YES YES . YES NO YES 
46H21 

BT6 YES YES YES YES YES NO YES 

BT 1 YES YES YES YES YES NO YES 
51H34 

BT 5 YES YES YES YES YES NO YES 

8T2 YES YES yes YES yes NO YES 
62H30 

BT6 YES YES YES YES YES NO YES 

I!!~; Go 
"'" "'1iI ~~ 

I z ~~~ ~= Uli i 0~1ti 3:! i: UO 

t! S~~ is a~ 
CD!; ~u C Z 

BT 1 YES YES YES YES YES NO YES 
13H33 

BT 3 YES YES YES YES YES NO YES 

BT 1 YES YES YES YES YES NO YES 
13H34 

BT3 YES YES YES YES YES NO YES 

BT 1 YES YES YES YES YES NO YES 
13H35 

BT 3 YES YES YES YES YES NO YES 

BT 1 YES yes YES YES YES NO YES 
13H37 

BT3 YES YES YES YES YES NO YES 

BT 1 YES YES YES YES YES NO YES 
13H38 

BT 3 YES YES YES YES YES NO YES 
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DOCUMENT NUMBER:

DOCUMENT TITLEý

PROJECT TITLE:

CR-N1002-504 REVISION: 0 PAGE: 47

FINAL REPORT FOR THE 30TH YEAR CONTAINMENT IWL INSPECTION

30TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01/24/08
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8T4 YES YES YES YES YES NO YES
46H19

BT 6 YES YES YES YES YES NO YES

BT 4 YES YES YES YES YES NO YES
4YSY20

BT6 YES YES YES YES YES NO YES

BT 4 YES YES YES YES YES NO YES

46H22
BT6 YES YES YES YES YES NO YES

BT4 YES YES YES YES YES NO YES
46H23

BT 6 YES YES YES YES YES NO YES

BT 4 YES YES YES YES YES NO YES
46H24

BT6 YES YES YES YES YES NO YES
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4.~ jN5

BT!2 YES YES YES NO YES

BT 6 YES YES YSES YES NO YES

BT 2 YES YES YES YES YSNO YES
621131

BT 6 YES YES YES YES YSNO YES

BT 2 YES YES YES YES YES NO YES

62H32
BT 6 YES YES YES YES YES NO YES

BT 2 YES YES YES YES YES NO YES

62H33
BT6 YES YES YES YES YES NO YES

BT 2 YES YES YES YES YES NO YES

62H34
BT 6 YES YES YES YES YES NO YES
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BT4 YES YES YES YES YES NO YES 
46H19 

BT 6 YES YES YES YES YES NO YES 

BT4 YES YES YES YES YES NO YES 
46 H20 

8T6 YES YES YES YES YES NO YES 

8T 4 YES YES YES YES YES NO YES 
46H22 

BT6 YES YES YES YES YES NO YES 

8T .. YES YES YES YES YES NO YES 
46H23 

BT6 YES YES YES YES YES NO YES 

BT 4 YES YES YES YES YES NO YES 
46H24 

BT6 YES YES YES YES YES NO YES 
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BT 2 YES YES YES YES YES NO YES 
62H29 

BT6 YES YES YES YES YES NO YES 

BT2 YES YES YES YES YES NO YES 
62H31 

BT6 YES YES YES YES YES NO YES 

BT2 YES YES YES YES YES NO YES 
62H32 

BT 6 YES YES YES YES YES NO YES 

BT2 YES YES YES YES YES NO YES 
62H33 

8T6 YES YES YES YES YES NO YES 

8T 2 YES YES YES YES YES NO YES 
62H34 

BT 6 YES YES YES YES YES NO YES 
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DOCUMENT NUMBER: CR-N1002-504 REVISION 0 PAGE: 48

DOCUMENT TITLE FINAL REPORT FOR THE 30" YEAR CONTAINMENT IWL INSPECTION
PROJECT TITLE: 30'ý YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE. 01124(08 P WS

GREASE REMOVED GREASE REPLACED DUCT

TENDON END (GALLONS) (GALLONS) DIFFV %DU
END TOTAL END TOTAL (GAL) (GAL.) DIFF.

12V TOP 2785 0 82.19 369 143.97 2.56 YES
BOT 76 82.19

45V20 TOP 3 880 91.04 3.04 1d447 2.10 YES
BOT 85 91.04

TOP 2.5 708
61V08 BOT 52.5 55 4956 5664 1.64 144,12 1.13 YES

TOP 25 1

61V17 98.5 107.2 8.7 144.74 601 YES

BOT 98 106.2

Depending on the amount of
grease loss during the inspection,
grease can t>e replaced by pouring
it back into the grease cap.

RETAINED IN HARD COPY
1kr-W -•3 iO({
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DOCUMENT NUMBER: ~C::..:R...:.;·N:..:.;I00=2-~~04=-__________ REVISION' _0_ PAGE: 48 

DOCUMENT TITLE 

PROJECT TITLE: 

FINAL REPORT FOR THE 3Or~ YEAR CONTAINMENT IWlINSPECTION 

30:~ YEAR TENDON SURVEILLANCE AT CRYSTAL RIIIER DATE: 01124(08 

DUCT OfFF. % TENDON END (GAL) VOLUME DIFF. ACCEPT 

12V01 

45V20 

SiV08 

61V17 

. / 

TOP 

BOT 

TOP 

BOT 

TOP 

BOT 

TOP 

BOT 

.~. . . 
.f-; .. 

• .. J. _, 

END TOTAL 

2.5 
785 

76 

3 
88 

85 

2.5 
55 

52.5 

25 
98.5 

96 

RETAINED IN HARD COpy 
12JY;--#=-393 'Oll~ 

END TOTAL (GAL.) 

0 
82.19 369 143.97 2.56 

82.19 

0 
91.04 3.04 1~·H 2.10 

91.04 

708 
56.64 1.64 144.12 1.13 

49.56 

107.2 8.7 144.7" 6.01 
1062 

Depending on the amount of 
grease loss during the inspection. 

1--....... ----4 grease can be replaced by pouring .. 
'~ 
,~ 

it back into the grease cap . 

YES 

YES 

YES 

YES 
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DOCUMENT NUMBER:

DOCUMENT TITLE:

PROJECT TITLE:

CR-N,002-504 REVISION: 0 PAGE: 49

FINAL REPORT FOR THE 30'T YEAR CONTAINMENT ,WL INSPECTION

3 0 r' YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01/24108 PI EmS

IGALLONSI (GALLONSiTENDON END I ~ -

END TOTAL END TOTAL

DIFF.*
(GAL.)

DUCT
VOLUME

(GAL.) DIFF. ACCEPT

BT 1 2.5 354
13H36 5 708 2.08 121.67 1.70 YES

BT 3 2.5 3.54

6T 2 2 5 309•

42H46 55 5,74 024 122.57 0.19 YES
ST 4 3,0 2.65

BT 4 2.5 3.54
46H21 5 7.08 2.08 12206 1.70 YES

BT 6 25 3-54

BT 1 2.5 2.65
511H34 5 619 1.19 120.88 0.98 YES

BT 5 2.5 3.54

BT 2 2.5 3.54
62H30 5. 7.08 2.08 121.75 1.70 YES

BT 6 2.5 3.54

GREASE REMOVED REASE LACEDD
TENDON END (GALLNS) (a) VOLUME % ACCEPT

END TOTAL END TOTAL (GAL.)

8T 3 13,5 0

D129 36.5 39.71 3.21 116.41 2-75 YES
BT 5 23 39-71

ST 1 2.5 0
D212 20 23.78 3.78 115.99 325 YES

BT 3 17.5 23,78

BT 4 62.5 73,34
D238 69.5 73.34 3-84 102.59 3.74 YES

ST 6 7 0
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DOCUMENT NUMBER:

DOCUMENT TITLE:

PROJECT TITLE:

CR-N1002-504 REVISION: 0 PAGE: 50

FINAL REPORT FOR THE 30TH YEAR CONTAINMENT ,W. INSPECTION L

30'm YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01/24/08 Prpu

GREASE REMOVED GREASE REPLACED DUCT
TENDON END (GALLONS) (GALLONS) DIFF DUCT

END TOTAL END TOTAL (GAL) (GAL.) DIFF.

ST 1 2 2265
13H33 4 5.3 1.3 121.57 1.06 YES

BT 3 2 2.65

BT 1 2 2.65
13H34 4 5.3 1.3 121.25 1.07 YES

BT 3 2 265

BT 1 2 265
13H35 4 53 1.3 121.77 1.06 YES

ST 3 2 2,65

BTI 2 2.65
13H37 4 5.3 1.3 122.15 1.06 YES

BT 3 2 2.65

BT 1 2 2.65
13H38 4 5.3 1.3 121.53 1.06 YES

BT 3 2 2.65

8T4 2 2.21
46H19 4 4.86 0.86 121,25 0.70 YES

BT6 2 2.65

BT 4 2 265
46H20 4 5.3 1.3 12137 1.07 YES

BT 6 2 2.65

BT4 2 2.65
4IH22 4 5.74 1.74 122.43 1.42 YES

BT 2 3.09

BT4 2 265
46H23 4 5.3 1.3 122,63 1.06 YES

BT 6 2 265

BT 4 2 2.65
4"H24 4 5.74 1.74 121.57 1.43 YES

BT 6 2 3.09
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DOCUMENT TITLE: FINAL REPORT FOR THE 3O'H YEAR CONTAINMENT IWI.. INSPECTION 

PROJECT TITLE: 30'H YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01124/08 

_.~::lI~_IHret~. I:l. 1::a:.!~1lI ~l!H"'·'(2 
:,t.C~e ~R~AS~ DJ:DI "'~J:n 
Ir. .... • ~;~YCU - ',G";' ':O"Ns,--- DJFF, DUCT 

" ACCEPT TENDON END (GAL) VOLUME DlFF. 
END TOTAL END TOTAL (GAL.) 

BT 1 2 2.65 
13H33 4 5.3 1.3 121.57 1.06 YES 

BT 3 2 2.65 

8T 1 2 2.65 
13H34 4 5.3 1.3 121.25 1.07 YES 

BT3 2 2.65 

BT 1 2 2.65 
13H35 4 5.3 1.3 121.77 1.06 YES 

8T 3 2 2.65 

8T 1 2 2.65 
13H37 4 5.3 1.3 122.18 1.06 YES 

8T3 2 2.65 

8T 1 2 2.65 
13H38 4 5.3 1.3 121.53 1.06 YES 

8T3 2 2.65 

8T4 2 2.21 
46H19 4 4.86 0.86 121.25 0.70 YES 

BT6 2 2.65 

8T 4 2 2.65 
46H20 4 5.3 1.3 121.37 1.07 YES 

8T6 2 2.65 

BT4 2 2.65 
46H22 4 5.74 1.74 122.43 1.42 YES 

8T 2 3.09 

8T4 2 265 
46H23 4 53 1.3 122.63 1.06 YES 

8T6 2 265 

8T4 2 2.65 
46H24 4 5.74 1.74 121.57 1.43 YES 

8T6 2 3.09 
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DOCUMENT NUMBER:

DOCUMENT TITLE:

PROJECT TITLE:

CR-N1002-50,4 REVISION: 0 PAGE:. 51

FINAL REPORT FOR THE 30'" YEAR CONTAINMENT IWL INSPECTION

30'm YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01/20~08 Pf S E

GREASE REMOVED GREASE REPLACED

TENDON END (GALLONS) (GALLONS) DIFF. VOLUME % ACCEPT(GAL) VOUEDIFF ACP
END TOTAL END TOTAL (GAL.)

ST 2 2 2.65
62H29 4 5,3 1.3 121.93 106 YES

BT 6 2 2.65

BT 2 2 2.65
62H31 2 2.65 065 122.13 0.53 YES

BT6 0 0

BT 2 2 2.65
62H32 2 2.65 0.65 121.45 0,53 YES

BT6 0 0

BT 2 2 2.65
62H33 B45 5.3 0 80 122.07 0.65 YES

BT 6 25 2.65

BT 2 2 2.65
62H34 4 53 13 121.47 1,07 YES

BT 6 2 2,65

I
I
I
I
I
I
I
I
I
I

S"/If a large amount of grease is

lost during the inspection, then
grease must be replaced by

pressure pumping it back into
the tendon duct.

REIAINLU IN HAKMU i.tur
ze, ~ecyjcc
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DOCUMENT NUMBER ..::C~Rc..:..N::...:l~OD=2c..::·5~04::...-__________ REVISION: 0 PAGE: 51 

DOCUMENT TITLE: 

PROJECT TITlE: 

TENDON END 

9T :2 
62H29 

9T6 

BT 2 
62H31 

BT6 

BT 2 
62H32 

BT6 

BT 2 
62H33 

BT6 

BT 2 
62H34 

BT6 

FINAL REPORT FOR THE 30'" YEAR CONTAINMENT IWlINSPECTION 

3O'H YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 01124(08 

END TOTAL END 

2 2.65 
4 

2 2.65 

2 2.65 
2 

0 0 

2 2.S!'> 
2 

0 0 

2 2.65 
'.5 

2.5 2.65 

2 2.65 
4 

2 . 2.65 

DIFF. DUCT 
% 

(GAL.) VOLUME DIFF. TOTAL (GAL.) 

5.3 1.3 121.93 106 

2.65 0.65 122.13 0.53 

265 0.65 121.45 0.53 

5.3 080 122.07 0.65 

5.3 1.3 121.47 1.07 

If a large amount of grease is 
lost during the inspection. then 
grease must be replaced by 
pressure pumping it back into 
the tendon duct. 

ACCEPT 

YES 

YES 

YES 

YES 

YES 
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> Grease losses from tendon sleeves

25.00

20.00

15.00

10.00

5.00

0.00

25.00

20.00

15.00

10.00

5.00

0.00

-1
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Grease Losses (gal) (left axis) --U-Std Dev (right axis)

Average and standard deviation of grease losses for each surveillance

2/21/2010 1
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Grease losses from tendon sleeves 

25.00 .,----------------------,- 25 .00 

20.00 +--------------------+ 20.00 

15.00 +----- -------------+ 15.00 

10.00 -------------+ 10.00 

5.00 ---;;;;;;;;0;;;;::=::;;-=:=------+ 5.00 

0.00 0.00 

surv 4 surv 5 surv 6 surv 7 surv 8 

_ Grease Losses (gal) (left axis) ..... Std Dev (right axis) 

Average and standard deviation of grease losses for each surveillance 

2/21/2010 
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Weight of tendons

A. Horizontal tendon

163 wires x pi/4 (7/25.4)A2 in2 = 9.72 in2

9.72 in2 x 13Oft x 12 in/ft x 0.283 lb/in3 = 4,291 lbs

B. Vertical tendon

9.72 in2 x 192 ft x 12 in/ft x 0.283 lb/in3 = 6,337 lbs

C. Conclusion

Hoop tendon = 4,300 lbs

Vertical tendon = 6,400 lbs

FM 6.1 Exhibit 8 

Weight of tendons 

A. Horizontal tendon 

163 wires x pi/4 (7/25.4)1\2 in2 = 9.72 in2 

9.72 in2 x 130ft x 12 in/ft x 0.283 Ib/in3 = 4,2911bs 

B. Vertical tendon 

9.72 in2 x 192 ft x 12 in/ft x 0.283 Ib/in3 = 6,337 Ibs 

C. Conclusion 

Hoop tendon = 4,300 Ibs 

Vertical tendon = 6,400 Ibs 

page 1 of 4 
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From: Brian Giometti

To: Portmann. Rick; Christooher Cox

Subject: RE: CR3 Root Cause Team Questions

Date: Tuesday, December 15, 2009 8:24:18 AM

Rick-

I would estimate the maximum force the vertical coiler can pull around 16,000 lb. The horizontals are
less.

This is based upon our testing at the shop as well as the fact that the 1st vertical tendon was not able
to be broken free from the grease with the coiler. When the crane was used, the operator's computer
read 17,000 lb.

Let me know if you need any further clarification.

Brian

From: Portmann, Rick [mailto:Rick.Portmann@pgnmail.com]
Sent: Tuesday, December 15, 2009 6:24 AM
To: Christopher Cox; Brian Giometti
Subject: CR3 Root Cause Team Questions

Christopher / Brian - There were a few more questions that came up last night from the root cause

team. I'm not sure where this one question comes up in the scheme of things, but your assistance

is appreciated. See below. Thanks, Rick Outage Cell: 352-464-7846

What is the maximum force of the tendon coiler used at CR3?

FM 6.1 Exhibit 8 

From: 
To: 
Subject: 
Date: 

Rick-

Brian Giometti 
Portmann. Rick; Christopher Cox 
RE: CR3 Root Cause Team Questions 
Tuesday, December 15, 2009 8:24:18 AM 

page 2 of 4 

I would estimate the maximum force the vertical coiler can pull around 16,000 lb. The horizontals are 
less. 

This is based upon our testing at the shop as well as the fact that the 1 st vertical tendon was not able 
to be broken free from the grease with the coiler. When the crane was used, the operator's computer 
read 17,000 lb. 

Let me know if you need any further clarification. 

Brian 

From: Portmann, Rick [mailto:Rick.Portmann@pgnmail.com] 
Sent: Tuesday, December 15, 2009 6:24 AM 
To: Christopher Cox; Brian Giometti 
Subject: CR3 Root cause Team Questions 

Christopher / Brian - There were a few more questions that came up last night from the root cause 

team. I'm not sure where this one question comes up in the scheme of things, but your assistance 

is appreciated. See below. Thanks, Rick Outage Cell: 352-464-7846 

What is the maximum force of the tendon coiler used at CR3? 



FW: RCA question about PSC coiler Monday, January 4, 2010 8:12 AM

From: "HollidayF ••6'~l•.•lj~t(gnmnail.corn>pae3o4
From: ~page 3 of 4

To: 'patrickberbon@yahoo.com'" <patrickberbon@yahoo.com>

From: Paul Smith [ma Ito:PSmith@psctendon.com]
Sent: Monday, January 04, 2010 8:26 AM
To: Holliday, John
Subject: RE: RCA question about PSC coiler

John,

Please find below a response to the questions:

1. Hoop tendon length is approximately 155 feet so weight should be
approximately 45001bs.
2. Vertical weight is about right.
3. Max pulling force is 16,0001b when you start pulling but quickly drops.
4. Coiler is designed and built by PSC for PSC and has no operation
manual.
5. Estimated coiling rate is more like 30 ft per minute during continuous
operation. Coiler stops to allow banding each revolution.

Paul

From: Holliday, John [mailto:John.Hollida y@pgnmail.com]
Sent: Sunday, January 03, 2010 9:25 AM
To: Paul Smith
Subject: FW: RCA question about PSC coiler

Paul,
Could you please review and provide responses to the questions below that I received
from the Root Cause Team. Thanks.

Regards,
John Holliday

From: Patrick Berbon [mailto: patrickberbon@ya hoo.com]

FW: RCA question about PSC coiler 
From: "Holliday.p~6-::~~~llrelt~gnmail.com> 

To: '"patrickberbon@yahoo.com''' <patrickberbon@yahoo.com> 

From: Paul Smith [mailto:p?!':Ijt~.@P'~gE!Dg~D,~()rTl] 
Sent: Monday, January 04, 2010 8:26 AM 
To: Holliday, John 
Subject: RE: RCA question about PSC coiler 

John, 

Please find below a response to the questions: 

Monday, January 4, 2010 8:12 AM 

page 3 of 4 

1. Hoop tendon length is approximately 155 feet so weight should be 

Paul 

approximately 45001bs. 
2. Vertical weight is about right. 
3. Max pulling force is 16,OOOlb when you start pulling but quickly drops. 
4. Goiler is designed and built by PSG for PSG and has no operation 
manual. 
5. Estimated coiling rate is more like 30 ft per minute during continuous 
operation. Goiler stops to allow banding each revolution. 

From: Holliday, John [mailto)~hDJI.<?JJj9?!Y@P9D!':I?!H,~()IJ1J 
Sent: Sunday, January 03, 2010 9:25 AM 
To: Paul Smith 
Subject: FW: RCA question about PSC coiler 

Paul, 
Could you please review and provide responses to the questions below that I received 
from the Root Cause Team. Thanks. 

Regards, 
John Holliday 

From: Patrick Berbon [mailto:patrickberbon@yahoo.com] 



Cc: Portmann, Rick; Williams, Charles R.; Dave Brevig
Subject: RCA qF•ti6nlaLy 8oiler page 4 of 4

Hi John,

We have some more questions on the PSC tendon coiler used at CR3.

- Can you confirm the approximate weight of a hoop tendon is: 9.72 in2 x 130 ft x 0.28 lb/in3
= 4,250 Ibs?

- Can you confirm the approximate weight of a vertical tendon is: 9.72 in2 x 192 ft x 0.28
lb/in3 = 6,270 Ibs?

- We have an email from Brian Giometti at PSC indicating the maximum pulling force for the
coiler is around 16,000 lbs. Can you confirm that?

- Do you have an operation's manual for the coiler? Can we get a copy?

- What is an estimate of the coiling rate? Does 1ft/min make sense?

I appreciate your time.

Patrick Berbon, PH1 Team

Cc: Portmann, Rick; Williams, Charles R.; Dave Brevig 
Subject: RCA qpWie~~~~~ sailer 

Hi John, 

page 4 of 4 

We have some more questions on the PSC tendon coiler used at CR3. 

- Can you confirm the approximate weight of a hoop tendon is: 9.72 in2 x 130 ft x 0.28 Ib/in3 
= 4,250 Ibs? 

- Can you confirm the approximate weight of a vertical tendon is: 9.72 in2 x 192 ft x 0.28 
Iblin3 = 6,270 Ibs? 

- We have an email from Brian Giometti at PSC indicating the maximum pulling force for the 
coiler is around 16,000 Ibs. Can you confirm that? 

- Do you have an operation's manual for the coiler? Can we get a copy? 

- What is an estimate of the coiling rate? Does 1 ft/min make sense? 

I appreciate your time. 

Patrick Berbon, PII Team 
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8th Surv. End #1 Lift-Off Shim Stack End #2 Lift-Off Shim Stack I Lift-Off Re-Tensioning Notes End #1 Lift-Off Shim Stack End #2 Lift-Off Shim Stack Lift-OffTendon KIPS Height Make-Up KIPS IHeightI Make-Up Ave. KIPS Height Make-Up KIPS Height Make-Up Ave.

128 6 164" :1,1Buftl. 5 129F12 6"..~ 3,3 1 1289.641 I I II I I II
D12 1259763/8" 3,3,3/8 Butt. 3 129 6 1/2" 1 1277.81
D238 Butt. 4 1 7527.21 3,3,3/8 1Butt. 61 495.8 " 3,3,1 1511.53 Re-Tensioned due to Wire Removal Detension. Butt. 4 1613.8 7" 3, 0.4, 0.5,3.1 Butt. 6 1519.47 7 1/4" 3, 3, 1, 1/4 1566.6

12V01 Top 1559.9g5 14 3/4" 3,3,3,1,112,1/2,1/2,1/4 Bot. N/A 4 31 4[ 11 3,1 1-N/A
45V20 Top 14568 12" 3,3,3,3 Bot N/A 4" 311 N/A

61V08 Top 150598 13I 33331 t Bot N/A 4" 3,1 N/A 1 Bot. N 13/
61V17 Top 1580.18 12" 33,33 Bot N/A 4 3,1 N/A Re-Tensioned due to Wire Removal De31 N/A

13H33 Butt. 1 1310.35 7" 3,1,3 Butt. 3 1302.57 6 3/4" 3,3,3/8, 3/8 1306.46
13H34 Butt. 1 1350.83 7" 3,1,1,1,1 Butt. 3 1386.39 7" 3,1,1,1,1 1368.61 Re-Tensioned due to low-lift-off <95% Butt. 1 1479 7 1/2" 3,1,1,1,1, 1/2 Butt. 3 1537.27 7 1/2" 3,1,1,1,1, 1/2 1508.1
13H35 Butt. 1 1249.64 6 9/16" 3,3,3/8,3/16 Butt. 3 1238.87 6 3/8" 3,3,3/8 1244.25 Re-Tensioned due to low-lift-off <95% Butt. 1 1411.5 7 1/4" (Not listed) Butt. 3 1423 1/4 7" (Not listed) 1417.4

13H36 Butt. 1 1344.08 6 1/2" 3,1,1,1, 1/4,1/4 Butt. 3 1426.63 7 1/4" 1,1,1,1,1, 1/4 1385.23 Re-Tensioned due to low-lift-off <95% Butt. 1 1546.5 7 1/4" (Not listed) Butt. 3 1564.09 7 3/4" (Not listed) 1555.3

13H37 Butt. 1 1367.69 6 7/8" 3.3, 3/8, 1/4, 1/4 Butt. 3 1212.0, 5 3/4" 1,1, 3/8, 3/8 1289.87 Re-Tensioned due to low-lift-off <95% Butt. 1 1394.7 7 1/8" 3,3,3/8,1/4,1/4,1/4 Butt. 3 1436.69 61/2" 3,1,1,3/8,3/8,1/2,1/4 1415.7

13H38 Butt. 1 1411.54 6 1/2" 3,1,1,1,1/4,1/4 Butt. 3 1378.57 7" 3,1,1,1,1 1395.05
42H46 Buff. 2 1546.46 5 3/4" 3,3/8,3/8,1,1 Butt. 4 1570.8 6" 3,3 1558.63 1 1

46H19 Butt. 4 1352.87 7" 3,1,1,1,1 Butt. 6 1364.35 7 1/2" 3,3,1,1/4,1/4 1358.61 1 1 1

46H20 Butt. 4 1269.04 6 3/4" 3,3,1/4,1/2 Butt. 6 1327.2 7 1/4" 3,3,1,1/4 1298.13 Re-Tensioned due to low-lift-off <90% Butt. 4 1487 7 1/4" (Not listed) Butt. 6 1502.61 7 5/8" (Not listed) 1494.8

46H21 Butt. 4 1319.34 5 3/4" 3,1,1/2,1/4,1 Butt. 6 1340-71 6" 3,1,1,1/2,1/2 1330.02 Re-Tensioned due to low-lift-off <95% Butt. 4 1503.7 6 1/8" (Not listed) Butt. 6 1499.24 6 3/8" (Not listed) 1501.5

46H22 Butt. 4 1315.98 5 1/2" 3,11,1/2 Butt. 6 1306.98 6 3/8" 3,3,3/8 1311.48 Re-Tensioned due to low-lift-off <90% Butt. 4 1567.5 6" (Not listed) Butt. 6 1509.35 63/4" (Not listed) 1538.4

46H23 Butt. 4 1336.1 6" 3,1,1,1 Butt. 6 1325.85 5 3/4" 0,1,1,1/2, 1/4 1329.97 Re-Tensioned due to low-lift-off <95% Butt. 4 1487 6 1/2" (Not listed) Butt. 6 1475.62 71/8" (Not listed) 1481.3

46H24 Butt. 4 1419.92 6 3/4" 3,3, 1/2, 1/4 Butt. 6 1431.7 7 1/2" ,3,1, 1/4, 1/4 1425.85
51H34 Butt. 1 1532.96 8" 3,3,1, 1/2, 1/2 Butt. 5 1396.45 7" 3,1,1,1,1 1464.7 Re-Tensioned due to Wire Removal Detension. Butt. 1 1585.8 8 1/2" 3.1,1.25,1.05,3.1, Butt. 5 1530.56 7 1/2" 3,1,1,1,1, 1/2 1558.2

62H29 Butt. 2 1366.28 6 1/2" 3,1/2,3 Butt. 6 1372.78 6 3/8" 3, 3/8, 1,1,1 1369.63

62H30. Butt. 2 1249.64 6 3/4" 3,3/8,3/8, 3 Butt. 6 1332.05 6 3/4" 3,3,1/2, 1/4- 1290.84 Re-Tensioned due to low-lift-off <95% Butt. 2 1443.4 7 9/16" (Not listed) Butt.6 1492.04 7 1/8" (Not listed) 1467.7

62H31 Butt. 2 1269.04 6 1/4" 3, 1/4, 3 Butt. 6 InAcc 6 3,1,1,1 N/A Re-Tensioned due to low-lift-off <90% Butt. 2 1487 7" (Not listed) Butt. 6 InAcc " N/A (Not Changed) N/A
62132 Butt. 2 1332.75 7" 3,1,3 Butt. 6 InAcc 6 1/2" 3,3, 3/8, 1/8 N/A, Re-Tensioned due to low-lift-off <95% Butt._2 1497 73/8" (Not listed) Butt. 6 InAcc N/A (Not Changed) N/A

62H33 Butt. 2 1242.22 6 3/16" 3,3/16,3 Butt. 6 1384.5E 6 1/2" 1/4, 1/4, 1,1, 1313.39 Re-Tensioned due to low-lift-off <95% Butt.2 1487 6 9/16" (Not listed) Butt. 6 4502.61 6 7/8" (Not listed) 1494.8

62H34 Butt. 2 1393.1 7" 3,3,1 Butt. 6 1364.32 6 3/4" 3,3, 3/8, 3/8 1378.71 1 1

FM 6,1 Exhibit 9 8th Surveillance (2007) Tendon Shim Information page 1 of 1 
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8th Surv. End #t Lift-Off I Shim Stack End #2 Lift-Off Ill shim Stack Lift-Off Re-Tensioning Notes End #1 Lift-Off Shim Stack End #2 Lift-Off Shim Stack Lift-Off 
Tendon KIPS Height Make-Up KIPS Height Make-Up Ave. KIPS Height Make-Up KIPS Height Make-Up Ave. 

ID129 Butt. 3 1289.16 1 61/4" I 3,1,1,1,1/4 Butt. 51 1290.1 6" I 3,3 I 1289.64 1 I I I I I I I I I 
ID212 Butt. 1 1259.76 I 63/8" I 3,3,3/8 Butt. 31 1295.8 61/2" I 3,1,1,1,1/2 1277.81 I I 
ID238 Butt. 4 1527.21 1 63/8" I 3,3,3/8 I Butt. 61 1495.8E I 7"1 3,3,1 I 1511.53 IRe-Tensioned due to Wire Removal Detension·1 Butt. 41 1613.8 I 7" I 3, 0.4, 0.5, 3.1 I Butt. 61 1519.47 I 71/4" 3,3,1,1/4 11566.6 

12VOI Top 1559.95 143/4" ,3,3,3,1,112,112,112,1/4 Bot. N/A 4" 3,1 N/A 
45V20 Top 1456.8 12" 3,3;3,3 Bot. N/A 4" 3,1 N/A 
61V08 Top 1505.98 13" 3,3,3,3,1 Bot. N/A 4" 3,1 N/A 
61V17 Top 1580.18 12" 3,3,3,3 Bot. N/A 4" 3,1 N/A Re-Tensioned due to Wire Removal Detension. Top 1597.1 121/2" 3,3,3,3, 1/2 Bot. N/A 4" 3,1 N/A 

13H33 Butt. 1 1310.35 7" 3,1,3 Butt. 3 1302.5 63/4" 3,3,3/8, 3/8 1306.46 
13H34 Butt. 1 1350.83 7" 3,1,1,1,1 Butt. 3 1386.3 7" 3,1,1,1,1 1368.61 Re-Tensioned due to low-lift-off <95% Butt. 1 1479 71/2" 3,1,1,1,1,1/2 Butt. 3 1537.27 71/2" 3,1,1,1,1,1/2 1508.1 
13H35 Bult.l 1249.64 69/16" 3,3,3/8,3/16 Butt. 3 1238.8 63/8" 3,3,3/8 1244.25 Re-Tensioned due to low-lift-off <95% Butt. 1 1411.5 71/4" (Not listed) BUIt.3 1423114 7" (Not listed) 1417.4 
13H36 Bult.l 1344.08 61/2" 3,1,1,1,114,114 Butt. 3 1426.6 7114" ,1,1,1,1, 114 1385.23 Re-Tensioned due to low-lift-off <95% Butt. 1 1546.5 71/4" (Not listed) Butt. 3 1564.09 73/4" (Not listed) 1555.3 
13H37 Bult.l 1367.69 67/8" 3,3,3/8, 114, 1/4 Butt. 3 1212.0, 53/4" ,1,1,3/8,3/8 1289.87 Re-Tensioned due to low-lift-off <95% BUIt.l 1394.7 71/8" 3,3,3/8,114,114,114 Butt. 3 1436.69 6112" 3,1,1,3/8,3/8,1/2,114 1415.7 
13H38 Bult.l 1411.54 61/2" 3,1,1,1,1/4,1/4 Butt. 3 1378.5 7" 3,1,1,1,1 1395.05 
42H46 BUIt.2 1546.46 53/4" 3,3/8,3/8,1,1 Butt. 4 1570.8 6" 3,3 1558.63 
46H19 Bult.4 1352.87 7" 3,1,1,1,1 Butt. 6 1364.3, 7112" 3,3,1,1/4,1/4 1358.61 
46H20 BUIt.4 1269.04 63/4" 3,3,1/4,112 Butt. 6 1327.2 7114" 3,3,1,114 1298.13 Re-Tensioned due to low-lift-off <90% Butt. 4 1487 71/4" (Not listed) Butt. 6 1502.61 75/8" (Not listed) 1494.8 
46H21 BUIt.4 1319.34 53/4" 3,1,1/2,1/4,1 Bult.6 1340.71 6" 3,1,1,112,112 1330.02 Re-Tensioned due to low-lift-off <95% Butt. 4 1503.7 61/8" (Not listed) Butt. 6 1499.24 63/8" (Not listed) 1501.5 
46H22 Bult.4 1315.98 5112" 3,1,1,1/2 Butt. 6 1306.91 63/8" 3,3,3/8 1311.48 Re-Tensioned due to low-lift-off <90% Butt. 4 1567.5 6" (Not listed) Butt. 6 1509.35 63/4" (Not listed) 1538.4 
46H23 Butt. 4 1336.1 6" 3,1,1,1 Butt. 6 1325.8, 53/4" 3,1,1,1/2,114 1329.97 Re-Tensioned due to low-lift-off <95% Butt. 4 1487 6112" (Not listed) Butt. 6 1475.62 71/8" (Not listed) 1481.3 
46H24 Bult.4 1419.92 63/4" 3,3,1/2,1/4 Butt. 6 1431.71 71/2" ,3,1,1/4,1/4 1425.85 
51H34 Bult.l 1532.96 8" 3,3,1,1/2,1/2 Butt. 5 1396.4! 7" 3,1,1,1,1 1464.7 Re-Tensioned due to Wire Removal Detension. Butt. 1 1585.8 8 112" 3.1,1.25,1.05,3.1, Butt. 5 1530.56 71/2" 3,1,1,1,1,1/2 1558.2 
62H29 Butt. 2 1366.28 61/2" 3,112,3 Butt. 6 1372.7 63/8" 3,3/8,1,1,1 1369.63 
62H30. Butt. 2 1249.64 63/4" 3, 3/8, 3/8, 3 Butt. 6 1332.0 63/4" 3,3, .1/2, 114. 1290.84 Re-Tensioned due to low-lift-off <95% Butt. 2 1443.4 79/16" (Not listed) Butt. 6 1492.04 71/8" (Not listed) 1467.7 
62H31 Butt. 2 1269.04 61/4" 3,1/4,3 Butt. 6 InAcc 6" 3,1,1,1 N/A Re-Tensioned due to low-lift-off <90% Butt. 2 1487 7" (Not listed) Butt. 6 InAce N/A (Not Changed) N/A 
62H32 Butt. 2 1332.75 7" 3,1,3 Butt. 6 InAcc 6112" 3,3, 3/8, 1/8 N/A Re-Tensioned due to low-lift-off <95% Bult.2 1497 73/8" (Not listed) Butt. 6 InAcc N/A (Not Changed) N/A 
62H33 Bult.2 1242.2 63/16" 3,3/16,3 Butt. 6 1384.5< 6112" 1/4,1/4,1,1, 1313.39 Re-Tensioned due to low-lift-off <95% Butt. 2 1487 69/16" (Not listed) Butt. 6 4502.61 67/8" (Not listed) 1494.8 
62H34 Bult.2 1393.1 7" 3,3,1 Butt. 6 1364.3 63/4" 3,3, 3/8, 3/8 1378.71 

-
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