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1.0 INTRODUCTION

The tendon surveillance program is a systematic means of assessing the
continued quality of the post—tensioning system for the containment structure.
It provides a measure of confidence in the condition and ‘functional capability
of the system and an opportunity for timely corrective actions should adverse
conditions, such as progressive corrosion, be detected.

The tenth-year tendon surveillance for the Turkey Point Nuclear Power Plant
Unit 3 containment structure consisted of the physical inspection of nine
tendons as described in Technical Specification, Section 4.4.5. The tendons
inspected were 62H18, 42H70, 64H50, 23V1, 45V7, 61Vl1, 1D53, 2D28, and 3D28.
During the current inspection, it was determined that' tendon 64H51 (the tendon
listed in Technical Specification, Section 4.4.5) had not been surveyed during
any of the previous surveillances. On further investigation, it was found
that tendon 64H50 had been surveyed during the previous surveillances, and had
been incorrectly identified as tendon 64H51 in the fifth-year tendon
surveillance report. It was therefore decided that tendon 64HS0 would be
‘inspected,- since this was the tendon which had been surveyed’ during previous
surveillances.,

2.0 SUMMARY AND CONCLUSIONS
2.1 Summary

This report covers the tenth-year tendon surveillance for the post-tensioning
system of the Unit 3 containment structure at the Turkey Point Nuclear Power
Plant. The surVeillance was started in January 1982 and was completed in
March 1982,

The lift-off forces in all surveillance tendons were within the range of the
predicted design values, taking into account the losses of .prestress due to
wire relaxation, concrete creep and shrinkage, and the initial elastic
structural deformation.

' The load-bearing components of the end anchorage assemblies were found to be
in good condition with no adverse conditions such as excessive corrosion and
cracking. Some of the washer faces appeared to have hammer marks which
probably resulted from an attempt to separate buttonheads from washers during
the initial installation of the tendons or during ome of the previous
surveillances; however, these marks do not constitute an adverse impact on the
structural integrity of the washers. Buttonheads were in good condition with
some traces of visible oxidation. No discontinuous wire was found on any of
the tendons inspected.

Wires which were removed from the horizontal and dome tendons for physical
testing were found to be in excellent condition. The wire removed from
vertical tendon 45V7 had visible signs of oxidation and pitting. This
condition of the vertical wire is consistent with that obtained during the
fifth-year surveillance. It is possible that some water leaked through the
cover plate into the tendon pit located at the top of the dome, and eventually
made its way into the tendon sheaths (see recommendations, paragraph 8.1).







In the mechanical testing of the removed tendon wires, no significant change
was detected in the physical properties regarding the yield stress, ultimate
strength, and percentage of elongation of the wires since the initial
acceptance tests, ,

No presence of water or abnormal discoloration was observed in any of the
tendon sheath filler, except for sheath filler in one of the vertical tendons
(61V1). The sheath filler in this vertical tendon contained some water, and
the color of the filler in the vicinity of the water had changed to light
brown; however, laboratory analysis of the filler samples obtained from each
surveillance tendon showed that the- content of water, chlorides, nitrates, and
sulfides was well within the acceptable limits.

There was no sheath filler leakage from any of the grease caps inspected,
except for vertical tendon 61V1. The pit for this vertical tendon contained
4 inches of water. The rubber gaskets of both the tendons (61V1 and 61V2) in
this pit were cracked, and the grease caps were substantially corroded. The
water in the pit indicated the presence of sheath filler which apparently
seeped through cracked gaskets from the tendon caps.

Corrective action was taken to prevent recurrence of water leakage into the
pits containing tendons 61V1 and 61V2Z. The corrective action was as follows:

a. The tendon pit wasAdraingd of water. .

b. Tendons 61Vl and 61V2 were drained of sheath filler and water, then
regreased by being pumped full of sheath filler. .

c. The filler caps were replaced with better caps, and the gaskets and
copper washers were replaced with new gaskets and washers; the filler
caps were installed with new nuts. ) ‘

d. The outsides of cﬁe fiiler caps were coaééd‘wich sheath filler.l

e. The checkered plate pit cover'was reinstalled over a silicone rubber.
caulking compound placed to provide a water seal.

2.2 Conclusions

Based on the inspection and tests described herein, it is concluded that the
post-tensioning system in the Unit 3 containment structure at the Turkey Point
Nuclear Power Plant 1is in satisfactory condition and that the stress levels
are within predicted values.

3.0 GENERAL

The tenth-year tendon surveillance of the Turkey Point Nuclear Power Plant
Unit 3 containment structure post-tensioning system began in January 1982,
4}s years after the completion of the fifth-year surveillance in August 1977,
The tenth-year tendon surveillance consisted of the following:







a. Visual and laboratory examination of sheath filler

b. Inspection of anchorage assemblies for deleterious conditions,’ such as
corrosion, cracking, missing wires, and split buttonheads

¢. Measurement of shim dimensions to determine tendon lift-off elongationms
d. Measurement of tendon lift-off forces.

e. Measurement of tendon elongations at 80 percent of the minimum ultimate
strength of wires

f. Detensioning of tendons and checking of wire continuity
by visual examination

8. Removal of one wire from each of three preselected tendons for inspection
and testing

h. Retensioning of tendons to lift-off Fforces obtained in item d dnd
measurement of the corresponding elongations -

’i:': Visual inspection ‘of removed tendon wires for corrosion, pitcing, "and
other deleterious conditions

j. Testing of samples obtained ffom femoved tendon wires for yileld strength;
ultimate strength, and percentage of elongation at ultimate strength

k. Evaluation of sutveillance data and test results to assess the general
condition of the post-tensioning system, considering the time-~dependent
factors such as prestress losses and corrosion

The work was performed in accordance with the attached Pracedure
5177-187-CP-1, Surveillance Procedure for Containment Structure
Post-Tensioning System (Tenth-Year Surveillance) for Turkey Point Unit 3.

The locations and identifioations of the'dome, vertical, and horizontal
surveillance tendons are shown in Figure 3-1,

4,0 SHEATH FILLER AND END ANCHORAGE ASSEMBLIES

The results of the field inspection and laboratory analysis of the sheath
filler and the visual examination of the end anchorage assemblies are
summarized in Table 4-1.

4.1 Sheath Filler

Two samples of the filler were removed from each of the surveillance tendons
and visually examined. With one exception (tendon 61V1), all of the samples
taken were dark brown, indicating the lack of water or impurities that may
cause discoloration. The sample taken from one of the vertical tendons (61V1)
was dark brown mixed with light brown, indicating the presence of some water.







4.2 End Anchorage Assemblies

The end anchorage assemblies of the surveillance tendons were examined and
found to be in satisfactory condition. Buttonheads were found to be in their
proper position. No splitting of buttonheads was observed. Some of the
buttonheads showed visible oxidation. Also, some pitting was observed on the
buttonheads for tendon 1D53. A comparison with the fifth-year surveillance
data shows that this pitting had existed previously and that the amount and
level of pitting has not progressed significantly.

Mill scales and minor corrosion were noted on the mill-stock surfaces of the
shims and the bearing plates. Surfaces cut during fabrication of the
anchorage components showed slight spotty reddish discoloration. The
corrosion levels of some of the shims,.bearing plates, and stress washers
showed an increase from Level 1 to Level 2. Some of the shims for

tendon 3D28 (near buttress 6) showed slight pitting.- The amount of corrosion
found was not considered excessive.

The ‘end anchoragé inspection'data are included 1& the report as Appendix A.

"5.0. DETENSIONING AND WIRE INSPECTION
Data obtained during detensioning and wire inspection are shown in Table 5-1.
5.1 Tendon Lift-0ff Forces

The 1lift-off forces obtained from the tendons during detensioning indicated
that prestress losses had not exceeded the predicted design values.

The long term (40-year duration) predictions of the normalized wire lift-off
forces in the surveillance tendons are shown graphically in Figures 5-1 .
through 5~3. These predictions had taken into account the prestress losses
due to wire relaxation and concrete creep and shrinkage. These curves provide
only an estimated trend in the prestress losses, and are used as a means for
comparison with the trend of the actual average prestress losses.

The minimum effective design prestress is the required average force per wire
at the end of 40 years, including the effects of wire relaxation and concrete
creep and shrinkage.

Calculations for the predicted prestress losses are as follows:




a. Initial wire force (Fi) based on a wire stress of 0.70 f's:
F, = 0.70 £'s x A
i s
= 0,70 x 240 x 0.049
= 8.25 kips/wire
where £'s = ultimate strength of wire
As = area of wire

b. Wire force at 40 years (F40) due to wire relaxation and concrete creep
and shrinkage:

The prestress loss at the end of 40 years due to wire relaxation and
concrete creep and shrinkage is estimated to be 34.7 ksi (see FSAR
‘Section 5.1.4.4). This value is applicable to all dome, horizomtal, and
vertical tendons, L ,

-Fpl HA.3407 X,As . . . - , . .."

= 34,7 x 0.049
= 1,70 kips/wire
where Fpl = prestress loss at 40 years

.The minimum effective design prestress is the predicted average wire
force after 40 years.,

Foo = F1.7 Fp1

= 8.25 - 1.70
= 6.55 kips/wire

In order to compare the actual average prestress losses with predicted values,
it was necessary that the wire lift-off forces, from the surveillance data, be
normalized to account for the initial structural deformations (which are a
function of the post-tensioning sequences), the deviations of initial lift-off
forces from the specified value of 0.70 £'s, and the changes in lift-off
forces: resulting from tendon surveillance operations, such as reshimming and
wire removal, These normalized wire lift-off forces were then superimposed on
the appropriate curves shown on Figures 5-1 through 5-3, providing a
comparison between the predicted values and the actual forces at the time of
tendon surveillance.

For future convenience, the normalizing factors and the normalized lift-off
force for each surveillance tendon for the tenth-year tendon surveillance are
listed in Table 5-2,

Formulas for calculating the normalizing factors are given in attached
Procedure 5177-187-CP-1,
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5.2 Wire Inspection

The results of inspection of each tendon wire removed for inspection are shown
in Appendix B.

Wires removed from the horizontal and dome tendons showed no physical
imperfection. The wire removed from the vertical tendon had some corrosion
and pitting. It-'is noted that the wire removed from the vertical tendon in
the fifth-year surveillance also showed some corrosion and pitting. The
vertical tendons were stressed to the full effective force with no observable
adverse effect, and the 1lift-off forces were within the acceptable limits. It
may be concluded that the wires in the horizontal and dome tendons are in good
condition, and that the wires in the vertical tendons, while in somewhat worse
condition, are acceptable.

5.3 Discontinuous Wires

No discontinuous wires were.found during this tendon surveillance.

6.0 RETENSIONING AND SHEATH FILLER INSTALLATION .

6.1 Retensioning

<

The data obtained during retensioning are shown in Table 6-1.

The tendons were retensioned to approximately the same stress level indicéted
by the lift-off forces obtained during detensioning, with allowance made for
the tendons where a wire was removed for physical examination and testing.

The retensioning data will be used as input for the next scheduled tendon
sirveillance. . . . L o .

6.2 Sheath Filler Installation

The volume of sheath filler replaced after feCensioning 1s indicated in Téble
6~1. The volume replaced was always equal to or greater than the volume
removed.

7.0 WIRE TESTING AND ANALYSIS OF SHEATH FILLER

7.1 Wire Testing

7.1.1 Specimen Selection and Preparation

The locations of the specimens selected from each tendon wire for tensile
testing are shown in Appendix B. The spedimens were obtained from each end
and the middle of each tendon wire removed. The specimens were cut to a
length of approximately 126 inches. .




After the specimens were cut from the pulled wires, they wé}e tagged with the
following information: '

a. Tendon ideﬁtification number
b. Location of the specimen; i.e., middle or endfsection

c. Containment unit number and the year of surveillance (1982)

These tags fémained with the specimens through completion. of the testing.

The remaining portions of the wires, after the specimens had been obtained,
were also tagged and retained at the plant site until testing indicated that
the tensile strength and elongation of all specimens were in compliance with
the specification.

7.1.2 Test Procedure

' "Except for the géée length, the test procedure used was the same ‘as that

specified in ASTM Specification A 421-80, "Standard Specification for Uncoated
Stress-Relieved Wire for Prestressed Concrete." A gage length of, 100-inch,
(21.0 inch) was used instead of the 10-inch-gage length specified.

The 100-inch-gage-length specimen may indicate. a lower ultimate strength and
lesser ductility (elongation) than a 10-inch-gage-length specimen. Since
failure will occur at the weakest point in the wire, the ultimate strength
obtained is equivalent to the lowest value that would be obtained from ten
10-inch specimens. Elongation at failure will also tend to be less due to the
distribution of the elongation at the neck-down area over a length of wire

10 times that of the nominal 10-inch specimen.

7.L.3 Test Equipment : e, . P

The apparatus used for the tensile testing of the specimens was the Tinius
Olsen Universal Testing machine with a 1,200,000-pound capacity, of" the
Pittsburgh Testing Laboratory, Pittsburgh, Pennsylvania. For the machine
calibration report, see Appendix E.

7.1.4 Test Results

The results of the temsile testing on the 100-inch-gage-length wire specimens
are shown in Appendix C and Table 7-1.

7.1.4.1 Yield Strength

The yield strength of all wire specimens tested exceeded the specified minimum "
yield strength of 192 ksi at l-percent elongation.

7.1.4.2 Ultimate Strength

The ultimate strength of all wire specimens tested exceeded the specified
minimum ultimate strength of 240 ksi as specified by ASTM A 421-80.







7.1.4.3 Elongation

Since 100-inch-gage-length specimens were used in the tensile testing, a
lesser percentage of elongation may be expected than from the testing of
10~inch-gage-length specim%ff of identical wire, as discussed in paragraph
7.1.2., Previous test data indicated that a wire which showed a 4-percent

-elongation at ultimate strength in a 10-inch-gage-length testing could be

expected to exhibit a somewhat lower (no less than 3-percent) elongation at
ultimate strength in a 100-inch-gage-length testing.

The éercentage of elongation of all wire specimens tested met this
requirement,

7.1.4.4 Fracture Characteristics
The fracture of all wire specimens was of the cusp-cone shape.
7.2 Ahalysis of Sheath Filler

7.2.1 Specimen Preparation

A quart-size sample of the sheath filler was obtained ‘from each end of all
surveillance tendons prior to detensioning. Each metal container containing
the sheath filler sample was marked with the tendon identification number.
One sample from each surveillance tendon was shipped to an independent
laboratory for analysis of water content, neutralization number, and water

‘soluble-impurities, and the remaining samples were retained at the jobsite..

7.2.2 Test Procedures

Test procedures for water content, neutralization number, and chlorides,

. .nitrates, and sulfides concentrations are given in attached Procedure .

5177-187-CP-1. The test procedure originally used for determining the

neutralization number was a modification of ASTM D 974, as shown in Attachment

7 to attached Procedure 5177-187-CP-1. This test showed a neutralization
numbér of zero, so the second set of samples was shipped to the testing
laboratory and the tests were redone using ASTM D 974 (without modification).
Discussions with Viscosity 0il Company (the supplier of -the sheath filler)
confirmed that the modified test procedure is only applicable to Visconorust
2090P-4 sheath filler, and that ASTM D 974 is to be used for testing
Visconorust 2090P-2,

7.2.3 Test Results

The results of the laboratory analysis of the sheath filler are shown in
Appendix D,

(1) "Containment Building Post-Tensioning System One~Year Surveillance,
Palisades Plant Unit 1," Consumers Power Company, AEC Docket No. 50-255.







These data indicated (1) that the contents of chlorides, nitrates, and
sulfides in the grease were well within the acceptance limits, (2) that the
amount of water present was negligible, and (3) that the sheath filler had
retained its alkaline characteristics.

8.0 RECOMMENDATIONS
8.1 Presence of Water in Vertical Tendon Pits

The pit for vertical tendons 61V1 and 61V2 was discovered to contain 4 inches
of water. Corrective action was taken as described in Paragraph 2.1. Also,
the wire removed from vertical tendon 45V7 showed visible signs of oxidation
and pitting, which may have been caused by léakage of water into the tendon
pit. In order to verify that the corrective action has been effective, and to
ensure that no additional water will seep into the tendon pits, the following
actions are recommended: :

a. The water seal for the tendon pit covers for vertical tendons 23Vl and
"45V7 should be inspected and replaced if found to be inadequate or
damaged. .

b. . The pits for vertical tendons 23Vl, 45V7, and 61Vl should be inspected -at
6-month intervals to ensure that no water is seeping through the covers
into the pits. A maintenance program should be established to carry out
.this inspection.

c. If the presence of water is observed in any of these tendon.pits,
immediate corrective action should be taken to remove the water and
replace any damaged materials. In addition, the water sealing of the
pits should be upgraded in accordance with details to be provided by
Engineering. ’ ‘

8.2 Pitting of Wifes in Veftical Tendons

. In both the fifth-year and tenth-year surveillances, water was observed in the

sheath.filler of some of the vertical tendons. During the tenth-~year
surveillance, water was found in the pit for tendons 61Vl and 61V2 and in the
tendon sheath of tendon 61Vl. Also, the inspection of wires removed from the
vertical tendons for the fifth-year and tenth-year surveillances showed Level
3 pitting. It is possible that the presence of water in the vertical tendon
sheaths may be affecting the corrosion levels of the wires. In order to
verify that the corrosion of the wires in the vertical tendons is not
worsening, the following action is recommended:

a. During the next scheduled tendon surveillance, remove one wire each from
tendons 61Vl and 61V2. If the level of corrosion in both of these wires
is acceptable (i.e., Level l or 2), no further action is required.

b. If pitting of Level 3 or greater is observed on either of these wires,
metallurgical examination of the test samples should be made to determine
the cause of deterioration. Corrective action should be determined by
Engineering, based on the results of the metallurgical examination.



8.3 Pitting of Buttonheads

Even though buttonheads for tendon 1D53 (close to buttress 1) were completely
covered with sheath filler, some pitting of these buttonheads has been
observed. If in the next tendon surveillance the level and/or amount of

pitting is seen to have progressed, Engineering should evaluate this condition
and recommend corrective action at that time.

10
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1 YES YES YES YES YES NO I 90 30X NokE 2 KONE 1 HONE 1 HONE 64 3-1-82 ,
1053 [oOME 5 v . 127 . One wire removed, foy *
[3 YES YES YES _YES YES NO | 90 2 HONE 2 NONE 2 NONE 1 NONE 63 3-2-82 exanination.
1 YES YES YES YES YES NO = 87 1 HONE 2 NONB 2 HONE 2 RORE 80 2-27-82 *
2028 |[pOME =] 120
4 YES YES YES YES YES NO hd 87 1 NOMER 1 NONE 1 _NONE 1 NONE 79 2-27-82
3 YES YES - YES YES YES KO 89 1 NONE 2 NONE 1 NONE 1 HONB [3} 2-28-82
3Dp28 1DOME ) - 131
- 6 YES YES YES YES YES NO 89 1 NONE 2 NOHE 3 NONE "1 RONE 80 22882
WALL 2/t YES YES YES YES YES RO 87 1 HONE 2 RONE 1 NONE 1 NONE 72 2-3-82 !
23v1 . . . 86 H
VERT 2/8 YES YES YES YES YES NO 87 . 1 NONE 2 ROUE - .- 1 NONE e 2-3-82
WALL 4/T YES YES YES YES YES N0 86 1 NONE 2 NONER |- 2 HONE 1 NONE 70 2-4-82
457 : - 2 87 One wire removed for
VERT, 4/ 1 YES YES YES YES YES 1) 86 1 NONE 2 ) nove ] > - == 1 NOHE == 2-4-82 | exanination,
WALL 6/t RO** | NO** ROX* | HO*X RO®X YES* 88 1 NONE 1 HONE 2 NONE 2 RONE 72 2-10-82
61v1 93 '
VERT (31} YES YES YES XES XES XES* [-£:] 2 RONE 1 RONE - == 2 NONE - 2-10-82
NOTES: L . . .
1, location-Indicates the buttress at which the tendon 2. Anchorage Components 3. Corrosion levels ' 4, Bach saxple was fdentifted
is anchored; or the ncarest buttress to the A) For atressing washers, the corrosion Lavel 1-No visibls oxidation or .llgh: spotty oxidation. with tendon nuxber and
tendon (for vertical tendons). levels indicate the condition of the Level 2-Visible oxidsation; no”pltting. closest buttress nucber,
T = Top surface where the buttonheads are Level 3-0picting < 0,003 Depth ..
B = Bottonm anchored, Level 4-0,003'C Pleeing  0.096" * v
B) FPor shims, the corrosjon levels indi- Level s-o.oos"<nmng\<,o.ow'
. cate the condition-of the surfaccs N 5. About 307 pitting, !
*SOME CHANGE IN OOLOR DUE TO PRESENCE OF WATER. perpendicular to the tendons, - 70% no visible oxidatfoa.
&%10% COVERACE QLY. )

-
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o - TABLE 5-1 .
. SUMMARY OF DATA-DETINSIONING AND WIRE REMOVAL ‘ ~
AR - * | . TENSIONING
TENDON TEMPERATURE @ LIFT-OFP @ 1000 13S./MIRE EQUIPMENT WIRE REMOVAL
NUMBER op
oF TENSION o (1) TSI i A . INITIAL corrosTON 12veL?
IDENTIFICATION | ANCHORAGE | EFFECTIVE DATE - BLONGATION froscsriont’) Rt | cace ngu END |LENGTH 3
ON WIRES | DETENSIONED| INT.}] EXT.|GAGE |FORCE A GACE FORCE  * N PREVIOUS
LocaTt (PST)(XTPS) (IN) (PSTN(XTPS) (IN) NO. |} NO. (FT) CUT oW (FT) NEW -
1 2 3 4 5 6 7 8 9 10 |.11 12 13 1% 15 16 17 18 19 -
2 7% |s5470 | 690 4-3/4 750 | 82 15716 . [4045010] 138557
6218 87 2-16-82 88 : - - - - -
6 7816017 | 735 4-5/16 780 | 94 7716~ 14045005] 0138556
4 80 ]s620 | 688 4-3/16 750 | 82 -7/16 4045010] 138557
64150 88 2-24-82 110 . 140.33 | 4 | 140.40 1 1
. I 72 |sss0 | 663 M 780 | 94 11716 -+ 1404500538556 .
4 84 [6020 | 735 3-1/16 750 | 82 -9/16 4045010] 38557 . . .
42110 88 2-26-82 115 . - - - v e - -
2 73 |57153 ] 700 4-13/16 700 | 88 7/8 4045005 1138556
1 s2 |6140 | 760 4-1/16 750 | 82 718 4045010} cu3sss?
1053 90 3-2-82 104 . | ‘ 97.31 | 6§ 97.35 1 1
6 70 |6063 | 750 3-3/8 750 | 94 1 4045005 138556 .
1 J 80 {6300 { 770 $-9/16 600 | 75 1-5/8 4045005 |anssse
2028 87 2-27-82 120 . - - - - -
4 . 79 |[6350 | 780 4-15/16 750 | 82 1/4 4045010 | 38557
3 81 [6230 | 765 4-3/16 750 | 82 1/2 - {4045010]238557
ap28 89 2-28-82 131 ) 3 o - - - - - .
6 84 [6100 | 745° 4-1/2 730 90 3/4 » 4045005438556
2/t 84 5507 § 650 9-1/8 350 | 44 -1-3/8 _  |4045012 |aa38sss ‘
23v1 87 2-3-82 86 - - - - -
2/p* - 1-1- - - - - - -
4/t 72 |5507 | 6s0. 8-1/2 790 9 =9/16 4045012 |(138558
45v7 86 2-4-82 87 ‘ S , .
4/ - - - - - - - - 1 - 169.38 | B | 169.80 3 3 .
6/t 78 (5813 | ¢80 8-1/2 800 | 88 =3/6 -~ 4035012 ]anssso -
61v1 A 88 2-10-82 93 L, - - - - .
6/8 -l - - - - - - P -
“*T = Denotes Top B - Denotes Bottoa . .
NOTES: . 7 : : )

(1) Elongation - The clear distance betveen the outside face of the bearing plate and the lnsld; face of: the streseing washer. A negative nuzber {s indicated when the stressing
washer {s fnside the truspet.

(2) cCorrosion Levela: 1. No visible ox{dation 2. Visible oxtdation; no pitting. 3. 0.000<pl:tlu3$0.003" 4. 0,003 < pletingC0.006" | S, 0.006<?lt:1n3<0.010' -

(3) Previous surveillance or initfal condition, whichever applies. .

=

=




Table 5<2

NORMALIZING FACTORS AND NORMALIZED
TENDON LIFTI-OFF FORCES

Normalized Lift-off Force/Wire (k)
Tendon Anchorage Normalizing .
No. Location Factor, Each end Average per wire
62H18 6 0.853 7.21 7.16
2 0.897 7.11
64H50 6 0.938 7.06 7.10
4 0.912 7.13
42H70" - 4 0.926 7.73 :7.43
2 0.896 7.12
1D53 6 0.895 7.46 7.53
1 0.900 7.60
2p28 4 . 0.963 8.64 7.86
1 0.800 7.08
3p28 6 0.935" 7.83 7.74%
3 0.891 | 7.66
23v1 T 0.900 6.72 6.72
45V7 T 0.915 6.92 6.92
61Vl T* 0.892 6.90 6.90

*T denotes top
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g TABLE 6-1
SUMMARY OF DATA-RETENSIONING AND : -
SHEATH FILLER TNSTALLAIION . )
AIR @ 1000 IBS./NIRE @ 0.8's . @ LIFT-OFY ) SHEATH PILLER
oot xo. TEMPERATURE - m 19| TENSIONING EQUIRMENT
OF DATE %p TSI ELONGATION (IN) TENSION LONGAT IO (IN) TENSION MGATI(N(IN’
EFFECTIVE|RETENSIONED ™ %) - VOLUME FILLER
IDENTI- | ANCHORAGE] WIRES INT.} EXT. |cace |rorce m“(z) cace |roree o) (3) 1] 3) RAM : CACE DATE REPLACED [TEMPERATURE
CHANGE C ICHAN FORCE A
FICATION| LOCATION| (psT) | (kT P5) (psT) | (KYPS) e 19880 [oars vod” | cuwce . || w. |rue|ens.)|aeorier
1 2 3 4 5 6 2 8 9 ‘10 11 12 13 14 15 16 17 18 19 20 21 22 23
2 74 750 85 1/2 6700 | 825.0| S5-131§ 55715 688 |4-7/8 4045010 .| 438557
62118 87 2-16-82 88 -7/16 1-1/8 3/16 . 2-17-82] 15 9
6 78 750 90 116 6600 | 810 4-5/8 5925 725 | 4-3/8 | 4045005 4338556
&4 80 750 85 1/4 ) 6650 | 810 4=3/4 5550 680 | 4-1/4 4045010 Q138557
64150 87 2-24-82 110 ~1/4 - 7/16 . -1/16 2-25-81 16 80
. 6 72 750 90 =174 6640 | 813 4-1916 5900 720 | 3-7/8 4045005 Q38556 )
4 84 750 85 -7/8 6700 | 825 4-1/6 6210 750 | 3-5/8 | . 4045010 C438557 :
42470 88 2-26-82 115 -1/16 15/16 | - 172 2-27-82 7 - 80 H
2 rE) 700 85 |1-1/8 6800 ] 831 15/16 57190 710 | 4-3/4 4045005 438556 1
1 52 740 85 7/8 |, 6800 | 835 4-1/8 - 6440 790 | 4-1/8 4045010 38557
1053 89 3-2-82 104 -1/4 -116 | - mns 3-2-82 1 110
6 70 750 90 3/4 5980 | 735 3-3/4 6250 765 | 3-3/4 4045005 {38556
1 80 600 77 | -1/2 ) 6650 | 810 6-3/4 6500 810 | s-3/4 4045005 CcH38556 i
2p28 87 2-27-82 120 =1/16 1 0 2-28-82] 23 86 \
4 79 750 8s s/w6 | 6680 | 820 4-1516 6500 | .800 | 4-3/4 4045010 -CM38557 ]
3 8t [150 ] ss| 12 6650 | 835 | 4-1¥16 6325 | 775 |4-3/8 s0s5010 | ansss? . |
kliyz] 89 2-28-82 131 1/8 N 9/16 . 3/16 3-1-82 6 118 5
6 84 730 1 30 218 63800 1 830 S-1/4 6180 755 § 4-1/2 4055008 38556 - - f
2/r 84 as0 44 l-1-5/8 . 6900 ] 815 10-7216 .| 5600 658 19-3/16 4045012 1438558 . 1
2w 87 2-3-82 86 -1/4 -9/16 . /16 2-8-82 | 67 76 !
2/8 - - =< -- ’ - - - -- - - - - t
4it 72 700 5 - 6800 | 800 10-58 5550 655 [8-9/16 4045012 Qi38558 ;
45v7 85 2-4-82 87 =5/16 -1/4 b 1/16 2-8-82 | 59 6 :
4/8 == - -1 -7/8 .- -~ -~ -e .- b -- --
6/t 78 750 88 |-1-1/8 7000 | 820 10-% 5820 685 [8-1/2 4045012 Q438560
61Vl 88 2-10-82 93 -3/8 . -1-¥2 1] 2-11-82] 50 81
6/8 -- -- - -- o= -~ - .- .- - -- -
NOTES: . ! .
(1) Elongation - The clear distance between the outside face of the bearing plate and the inside . -
face of the stressing washer. A negative number s indicated when the stressing washer is . .
ineide the truspet. - .
(2) Now-Denotes elongation at time of retensioning. Measurements are to the nearest 1/16". " :
(3) Change in elongation as compared to previous measurement under the specified losd. ) ‘

T = Denotes Top »
B -~ Denotes Bottonm







TABLE 7-1

WIRE TEST RESULTS - 100-INCH GAGE LENGTH-

Fracture
. Location
Sample{ Load at| Stress at | Load at |Stress at | Elongation Moving -
Tendon No. | 1% Ext. | 1% Ext. FractureiFracture | at Fracture Head
No. (1) ~ (1bs) (psi) (1bs) (psi) (in.) " (in.)
F

asvN7 C.E. 10,350 | 210,800 12,300 |250,500 5.77 83.38
B.E. 10,325 | 210,300 12,250 }249,500 4.67 49,25
M.S. 10,600 | 215,900 12,300 |250,500 4,35 33.06
- | 64H50 C.E; 10,625 | 216,400 12,400 |252,550 * 5,39 .77..50
B.E. 10,050 204,700 12,300 250,500 5.53 . 56,50
M.s. | 10,375 | 211,300 12,200 |[248,450 5.34 89.75
- 1D53 C.E. 10,950 | 221,200 12,100 {244,450 4.50 74.75
. B.E: 10,100 | 205,700 12,050 |245,400 4.41 52.00
M.S. 10,500 | 212,100 12,350 |249,500 5.74 ° 37.94

(1) C.E. denotes ¢ut end of wire
B.E. denotes buttonhead end of wire
M.S. denotes middle section of wire
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onsent given by the lender to the barrower.

y are merely loaned and on the borrower's express agreement that they will not be
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Procedure 5177-187-CP-1

PURROSE
Theipurpose of this surveillance procedure is to provide instructions to
perform the testing, analysis and data reporting of the Unit 3
containment structure post-tensioning system (tenth year surveillance).
QUALITY REQUIREMENTS
Owner's quality assurance program shall govern all field, procurement
and testing activities. Bechtel's Quality Assurance Program shall
govern all project engineering activities at Gaithersburg office and at
the jobsite. QA/QC hold points shall be as listed in Attachment 6.
PERSONNEL TRAINING AND QUALIFICATIONS

~ The Residené_Engineer in charge for this work shall héve similar prior
experience and shall provide indoctrination and training per EDP 5.34
for the personnel assigned to him to perform this work.

- : 7 b4 AR . - 7 ¢ "
SCOPE

4.1 -The surveillance for each tendon shall consist of the following:

4.1:1 Removing and wisually inspecting sheath filler, and
ob