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1.0 INTRODUCTIONl

The Containment Buildiﬁg’Tepdon Surveillance Program is a systematic ﬁeans of
assessing the continuing quality and structural performance of the containment
post~tensioning system. The surveillance consists of periodic inspection for
physical condition of a randomly pre-selected group of surveillance tendons.

Tﬂis provides confidencevin‘the conditioﬁ and functional capability of the system
and an opportunity for timely corrective measures if adverse conditions are

detected.

This report covers the fifth-year tendon.surveillance for Palisades Nuclear Plant
as specified by Parégraph 4.5.4 of Amendment No. 14 (April 24, 1975) to Provisional
Operating License No; DPR-20. - The fifth-year tendon surveillance is the third

in the series with previous tgsté at one-year and three-years after the containment

structural integrity test.

Bechtel services were provided under the CPCO/Bechtel Technical Services Agreement,
CPCO Purchase Order No. 45237, Bechtel Job No. 10512-018. Equipment, manual labor,
and materials requifed for the tendon surveillance were furnished by Inryco, Inc.

under contract with Consumers Power Co.
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2.0 SUMMARY AND CONCLUSIONS

2.1 Summary

The fifth-year tendon surveillanpe of the Palisades Nuclear Plant ;ontainment
post~tensioning system was conducted from September to Deéember, 1975. The
surveillance was done in accordance with "Surveillaﬁce Testing of Containment
Building Post-Tensioning System," Procedure Number TSF-2, Rev. 0. The group
of surveillance tendons selected for inspection waé composed of five veftical,
six dome, and ten hoop fendons. The tendon inspection consisted of anchorage
and sheathing filler inspection, tendon liftoff force measurement, tendon wire

inspection and tensile testing, and tendon retensioning and resealing.

The anchorage and sheatﬁing filler inspection showed the following:

o . The anchorage components showed no significant corrosion which
would indicate degradation of the post-tensioning system.

0 The off-size buttonheads which were detected (total of 53
" out of 3780 buttonheads inspected) showed no evidence of
adversely affecting the load carrying ability of the tendons.

) A number of split buttonheads (total of 63 out of 3780 button-
heads inspected) were found, but all of them were probably
present when the post-tensioning system was installed and showed
no evidence of adversely affecting the system.

o No crécking of anchor heads, bushings, or bearing plates was
found. One shim was found with a small crack which was probably

' present during the tendon installation.
Every tendon tested had measured liftoff force within the prescribed acceptance

limits of 584 to 815 kips for dome tendons and 615 to 815 kips for vertical and

hoop tendons.

Wire corrosion was found to be insignificant and no more severe than that

observed during previous surveillance tests.
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A total of five &iscoﬁtinuous wires were found in the 21 surveillance tendons
having a total of 1885 wires. Four of the five discontinuous wires occurred
during installation. The fifth had a break which resulted from a

material defect.

Each of the tensile test specimens from the iﬁspebtion wireé had ultimate strength
greater than the 11.78 kips per wire minimuﬁ acceptance criterion. For the
discontinuous wires 10 out of 15 samples exceeded the 11.78 kips per wire
criferion, 4 were bélow by 0.4% which is within the -uncertainty of the measurement,
and one sample was SZ'bélow the 11.78 kips per wire aﬁd was caused by a wire

. defect in manufacture.

Each surveillance tendon was retensionmed to within + 3% of the liftoff force
measured during detensioning. The grease cap was reinstalled on each tendon,
and new.sheathing filler was pumped or poured into the tendon sheath to replace

that which was removed during the surveillance test.

2.2 Conclusions
Based on the results of the fifth~year tendon surveillance test reported herein,

the conclusion is reached that no abnormal degradation of the containment

structure post-tensioning system is indicated for Palisades Nuclear Plant.

A five-year tendon sufveillance-cycle as specified in Amendment No. 14.

(April 24, 1975) to-Provisidnal Operating License No. DPR-20 is recommended.
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3.0 . GENERAL

The five—ygar tendon surveillancé of Palisadés Nuclear Plant containment
post-tensioning system began in September, 1975,”approximate1y 66 months after
completion of fhe cdntainmentkstructuralvintegrity test ﬁerformed in March,

1970.

Tendon surveillance testing consists of anchorage and sheathing filler
inspection, tendon liftoff force measurement, tendon wire continuity testing, .
tendon wire inspection ‘and tensile testing, and tendon retensioning and

resealing.

This. surveillance was conducted in accordance with Consumers Power Company
TSF-2, Rev, 04Techniéa1'SpecificatiOns Test'Procedure, Surveillance Testing of
Containment Building Post-Tensioning System. A copy of that test procedure is

included in this report as Appendix A,

AThe group‘of surveillancevténdons selected:for'insbeétion was composed of five
vertical, six ddme (two‘frdﬁ eéch‘of the fhree ﬁome groups), and ten

ﬁopp £endoﬁé'ih gémpliance with NRC Régulatory Guidefl.Bs (Re?.,l; June 1974).
‘The location and identifiéétion 6f the suryeillandévtendéns are shown in Figures

3.1 and 3.2,
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4.0 - TENDON FILLER AND END ANCHORAGE ASSEMBLY

4.1 Sheathing Filler

A sample of sheathing filler was removed from each end of each surveillapce
tendon. Chemical tests were performed on one samplg from each tendon. For the
vertical tendons the sample from the field end (i.e., the bottom end) was
analyzed in eaqh case because any water contamination is.likely to be more
severe on thét end. For the dome and hoop tendons the sample analyzed was
selected a;bitrarily from the shop or field end with an effort made to use

. approximately the same number of samples from each of the two ends.

Current practice for acceptance of sheathing filler for new installation is

to limit each of the three water soluble materials - chlorides, nitrates, and
sulfides - .to less than 5 parts per miliion each. All the tested samples from
the surveillance tendons met those requirements. The maximum concentrations
of chlorides, nitrates, and sulfides were 1.4, 0.7 and 0.5 ppm respectively.

Complete results of the sheathing filler analyses are given in Table 4.2.

The means of the sheatHing filler analyses for the one-year, three-year, and
five-year tendon survéillénce tests are presented in Table 4.3. The reserve
alkalinity .as indicated by the neutralization number was approximately the
same for the five-year test as for the three-year test. Water content and
concentration of water solubles were equal to or less than that found during
the one-year and three;year tests. Thus, no detectable deterioration with

time of the éheathing filler was found.
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4.2 Buttonheads

Buttonhead inspection revealed two cases of discoloration due to corrosion, one
tendon with a relatively large number of offsize buttonheads, and two tendons
with several split buttonheads. All buttonheads had complete coverage by the

tendon sheathing filler.

Buttonheads with spots having corrosion level 2 (visible oxidation, no

pitting) were detected on the field end of vertical tendons V36 and V86.

That degree of buttonhead corrosion is slight and does not degrade the load
carrying'ability of the buttonheads; furthermore, since it is covered with tendon
sheathing filler, it will not spread or pit sufficiently to cause any functional

problem. The buttonhead corrosion is considered to be insignificant.

Vertical tendon V280 hgd 25 undersize buttonheads on the field end. The liftoff
force for that tendon was 671 kips which is well above the ninimum acceptance
level of 615 kips.. (See Section 5.1 for discussion of liftoff forcest) In this
particular case né sigﬁ of adverse‘éffects from the undersize buttonheads was
found. Therefore, the presence of these undérsize buttonﬁeads is considered to

cause no functional problem for tendon V280.

Two tendons were found to have several split buttonheads. Hoop tendon 59BD

had 11 split buttonheads on>the shop end. No buttonhead had more than one

split, and the maximum spfif width was estimated to be between 0.010 and 0.015 in.
Dome tendon D2-21 had 9 split buttonheads on the shop end. No buttonhead

had more than one split, and tﬁe maximum split width was estimated to be
approximatély 0.030 in.v For the original installation the applicable standard
governing split buttonheads was Inryco, Inc. '"Button Head Criteria 1610" included

in this report as Appendix H. 1In those criteria the buttonhead maximum split
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width is limited to 0.060 in. All the split buttonheads discussed above met that
criterion. Therefore, the conclusion is reached that the split buttonheads were
probably present during tendomn installation and do not indicate abnormal degradation

of the containment post temsioning system and will cause no functional problems.

4.3 Anchorheads and Bushings

The anchorhead and bushing corrosion level was generally judged to be corrosion
level 1 (bright metal). 1In three cases.(V36, V86, ana V154) one or both ends
had corrosion level 2 (visible oxidation, no pitting). One tendon anchor head
(V154 field end) had an area with-cbrrosion 1evél 3 (pitting to 0.003 in.).

In none of thevcaseé is corrosiéﬁ considered to be a significant problem.

All anchorheads and bushings were completely covered by tendon sheathing filler.
No split or cracked anchorheads or bushings were encountered.

4.4 Shims
All shims were judged to have no areas of active corrosion. Shim corrosion was

limited to discoloration and mill scale.
All shims were completely covered by tendon sheathing filler.

One 3 in. shim on the shop end of tendon 59 BD had a shallow (approximately 1/16
inch deep) crack across one surface. The crack probably resulted from the process
of hot rolling the stock material from which the shim was cut and not from any
stress effects in service. The cracked shim and its mate were replaced with

a new pair when the tendon was retensioned.

4.5 Bearing Plates

The bearing plate areas covered by a grease cap showed no sign of active corrosion.

The surface condition was the original mill scale with no sign of recent corrosion.
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All areas under a grease cap were well covered by tendon sheathing filler.

Bearing plate areas not covered by a grease cap showed no active corrosion except
in the tendon gallery. In the tendon gallery, where the air is very humid, many
of the bearing plates had active corrosion which consisted of light scale.

In view of the thickness of the bearing plates, the corrosion was not detrimental.
No cracks or splits of the bearing plates were found.

4.6 Surrounding Concrete

Inspection of the concrete surrounding the bearing plates for the surveillance
tendons revealed one area of cracking. The areé between dome tendons D3-40
(field end) and D3-38 had a crack 6 ft. long with width variable between 0.003

and 0.007 in. The plot of that concrete crack is included in Appendix C.

Although no concrete cracking was found in the téndon gallery near the surveillance
tendons, the area from V324 to V16 wasAfoupd_to have a series of fine cracks
sufficient to allow enough sheathing filler leakage to wet the overhead area

:in the vicinity of those tendons. ihose cracks were not considered as a serious
problem, but they were plotted to aliow monitoring during future five-year tendon

surveillance tests.

Those plots are included as Appendix J.
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TABLE 4.1 — SHEATHING FILLER COVERAGE AND ANCHORAGE ASSEMBLY DATA
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Neutralization

Water Solubles

Shop or No. Chlorides Nitrates Sulfides Water Content

Tendon No. Field End | { mgKOH/gr ) { ppm ) (ppm ) (ppm} (%)
V36 F 0.03 1.0 0.2 0.3 0.8
v86 F 0.06 0.7 0.2 0.2 0.9
V154 F 0.04 1.4 0.1 0.3 0.7
V202 F 0.02 0.6 0.1 0.4 6.5*
V202 F 0.05 0.7 0.1 0.4 4.9
V280 F 0.03 0.8 0.1 0.5 0.9
D1-33 S 0.04 0.4 0.3 0.1 0.2
D1-51 F 0.02 0.4 0.4 0.1 0.4
D2-21 F 0.02 0.4 0.4 0.2 0.3
D2-49 s 0.01 0.1 0.4 0.1 0.5
D3-40 F 0.03 0.4 0.3 0.1 0.4
D3-49 s 0.03 0.3 0.1 0.2 0.2
49AE F 0.01 0.3 0.3 0.2 0.2
598D F 0.04 0.9 0.3 0.2 E:
63BD s 0.04 0.5 0.4 0.2 0.4

_ 80BD F 0.05 0.4 0.5 0.3 0.2
66BF s 0.06 0.5 0.4 0.4 0.4
71BF F 0.03 0.6 0.4 0.2 0.5
79BF F 0.04 1.4 0.3 0.2 0.2
56DF s 0.04 0.8 0.4 0.3 0.2
68DF F 0.03 0.5 0.3 0.1 0.1
76DF s 0.05 0.4 0.7 0.2 0.3

*Second sample was taken from field end of V202 because free water was mixed with sample
in process of sampling.

Chemical analysis was done by Walter H, Flood & Co., Inc., Hillsdale, Iil.

TABLE 4.2. — LABORATORY ANALYSIS OF SHEATHING FILLER
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Neutralization

Water Solubles

No. Chlorides Nitrates Sulfides Water Content
Year of Test ( mgKOH/gr ) { ppm) (ppm) (ppm ) (%)
1971 Not Avaih;ibl‘e 1.83 - 0.36 0.38 Not Available
1973 .040 1.12 0.11 0.79 133
1975 .035 0.61 0.30 0.24 0.88

TABLE 4.3 — MEAN LABORATORY ANALYSIS OF SHEATHING FILLER

4.
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5.0 DETENSIONING AND WIRE REMOVAL

5.1 Liftoff Forces

The tendon liftoff forces were all within the range of the acceptance limits of
584 to 815 kips per tendon for dome tendons and 615 to 815 kips per tendon

for vertical and hoop tendons (See Appendix A, Section 8.1). The results

are summarized in Table 5.1 and are shoﬁn in more detail in Figure 5.1. The

field data sheets are included as Appendix D.

Table 5.1 - Summary of Liftoff Data

Type of Tendon Vertical Hoop Dome

Number of Tendons Tested 5 - 10 6
‘Minimum Liftoff Force .. 651 ' 638 640

(Kips per tendon)

vMaximum Liftoff Force 684 _ 686 674
(Kips per tendon) ‘ : ,

Mean Liftoff Force 674 663 659

(Kips per tendon) '
' Prior to the surveillance tests the hydraulic jacks used for liftoff determination
were calibrated according to test procedure TSF-2 (Appendix A). Based on the
scatter in the calibration data (included as Appendix E) the force measﬁrement
uncertainty (for 20 to 1 Qdds) is .estimated to be 2.0% for jack No. 9178 andAl.SZ

for Jack No. 9185.

5.2 Wire Inspection

To inspect for wire corrosion one wire each was removed from a vertical (V86),

a dome (D3-49), and a hoop (56DF) tendon.

The inspection wire from tendon V86 had one 3 inch section with corrosion level

2 (visible oxidation, no pitting).
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The wire from tendon D3-49 had one 6 inch section with corrosionrlevel 2 and

one 6 inch section with cofrosion level 3 (pitting to .003 inch depth).

Those two corroded sections were included in a tensile test specimen and wére
found to cause no reduction in wire strength. The tensile test on that specimen
showed the ultimate strength to be 12.54 kips per wire (255 ksi) [i.e., well
above the minimum acceptance limit of 11.78 kips per wire]; furthermore, the

break did not occur at one of the corroded sections.
No corrosion was found on the inspection wire from tendon 56DF.

Tendon wire corrosion equal to or greater than that observed during this five-
year surveillance was recorded for the one-year and three-year surveillance
tests. Thus, the tendon wire corrosion is apparently not becoming more. severe

with time.

To summarize, the wire corrosion was slight and had no significant adverse

effect on wire strength.:

5.3 ° Discontinuous Wires

A total of five diScontinudus wires were found in the 21 surveillance tendons.
Dome tendon D1-33 had one, and hoop tendons 79BF and 59BD had one and

three discontinuous wires respectively.

The reasons for four of the five discontinuous wires were readily apparent from
visual inspection. The field end buttonhead was never formed on the wire from
tendon D1-33. The field end buttonhead for the wire from tendon 79BF was improperly

formed and pulled part way through the anchorhead during original tendon stressing.

Visual inspection also indicated that two of the three wires from tendon 59BD were

5.2




damaged by the buttonheader grip on the field end, and the field end buttonheads

broke off. One of those two damagediwires was recorded on the original stressing

record.

One.of the three discontinuous wires from tenaon 59BD required extensive examination
to determine the cause of the wire break (See Appendix I). The break occurred

3 ft. 8 in. from one end of the tendoﬁ wire. Inspection of the break and tensile
tests of the wire revealed a defective length of wire approximately 10 to 15 ft.
1ong. The defective length is judged to have been present from the time of

wire manufacture. It is definitely not the result of environmental deterioration

such as oxidation or stress corrosion.

In short, examination of the discontinﬁous wires found during the surveillance
tests revealed no evidence of abnorﬁal degradation of the post—tensioning system.
One wire, out of a tot#l 1885 wires involved in'the tendon surveillance,

had a break which occufred either during original tensioning or in service.

That break was attributed to a material defect.

5.3
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6.0 . WIRE TESTING
The test for wire tensile properties followed the test specified in ASTM Standard
A421-74 except for gage length which was 100 in. instead of 10 in, Details

of the wire tensile test procedure are given‘in test procedure TSF-2 (Appendix A).

6.1 Test Results

The results of the wire temsile tests using 100 in. gage length are given in

Table 6 » l .

6.1.1 Yield Strength

The yield strength of every tendon wire specimen exceeded the minimum yield
strength at 1,0% extension of 192 ksi specified by ASTM Standard A421-74, The
range was 204 to 211 ksi with a mean of 208 ksi for the nine specimens from the

‘inspection wires. For the discontinuous wires the range for 15 specimens was

197 to 215 ksi.

6.1.2 Ultimate Elongation

The ultimate elongation of every tendon wire specimen exceeded the minimum
of 4.0% specified by ASTM Standard A421-74., For the nine specimens from the
inspection wires the range was 5.3 to 6.17 with a mean of 5.7%Z., For the

discontinuous wires the range for 15 specimens was 4.5 to 6.5%,

6.1.3 Ultimate Strength

The ultimate strength for each of the nine inspection wire specimens exceeded
the minimum acceptance limit of ll;f8 kips per wire specified in Section 8.2
of test.procedure TSF-2 (See Appendix A), Ultimate stfength of 11,78 kips

per wire is equivalent to the minimum ultimate strength of 240 ksi specified
in ASTM Standard A421-74, The range for the nine specimens was-11.96 kips per
wire (244 ksi) to 12,63 kips per wire (257 ksi) with a mean of 12.30 kips per
wire (250 ksi).
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For the 15 specimens from the discontinuous wires, 10 exceeded the 11.78 kips
per wire criterion, 4 were below by 0.4% which is judged to be within the
uncertainty of measurement, and one specimen showed ultimate strength 5% lower
than the 11.78 kips_per wire acceptance limit, The wi;e sample with 11,19
kips per wire (5Z lower than the acceptance limit) was located near the break -
in a wire from hoép teﬁdon 59BD whicﬁ was found to have a defective length of
approximatgly 10 to 15 ft. from the time of wire manufacture. More complete

discussion of the findings is given in Section 5.3 and in Appendix I.
All test wire breaks had typical cup-cone ductile tensile fractures,

6.2 Test Equipment Calibration

Before the wire ténsilé tests, the hydraplic jack ﬁsed to applyvthe tensile
force was calibrated using a materials test machine, The calibration constant.
(i.e., effective ram area) was found to be 1.791 pounds force per psi for
conditions of the wire tests, The measurement uncertainty was estimated as 0.97%

of value for 20 to 1 odds,



Ultimate .
1% Yield Stress| Strength Ultimate Stress| Percent Location
Tendon No. Sample No. { ksi) ( kips/wire ) (ks } Eiongation of Failure*
V86 1 207 11.96 244 5.3 M
2 208 12.18 248 6.1 M
3 208 12.36 252 5.0 M
. D3-49 1 208 12.54 255 5.8 M
[}
£ 2 211 12.63 257 5.6
3 3 210 12.54 255 6.0 M
g
a2
£
56DF 1 208 12.18 248 5.9 M
2 204 12.14 247 5.7
3 206 12.14 247 5.8 M
Mean of Tests on 208 12.30 - 280 6.7
Inspection Wires
D1-33 1 204 11.91 243 5.7 M
2 210 11.96 244 6.1 M
3 217 11.91 243 6.0
59BD 1 201 11.73 239 6.1 M
. Wire No. 1
2 197 11.73 239 6.2 M
w 3 210 11.73 239 6.5 M
£
3 .
S 598D 1 202 11.91 243 6.0
£ Wire No. 2
< 2 202 11.91 243 6.3 M
Q
a 3 213 11.82 241 6.1
598D 1 215 12.54 255 45 M
Wire No. 3
2 212 12.63 257 6.1 M
3 200 11.19 228 5.0 M
798BF 1 201 12.00 244 5.8 M
2 206 12.04 245 5.5 M
3 212 11.73 239 5.6 M

*BH — Within 1inch from buttonhead.
M — Greater than 1 inch from buttonhead.

TABLE 6.1 — WIRE TEST RESULTS

6.3




7.0 RETENSIONING» AND FILLER INSTALLATION

Each of the surveillance tendons was retensioned to the same streés level

(+ 3%) as determined during liftoff force measurement reported in Section 5.1.
A summary of the force and elongation data is given in Table 7.1, and the field

data records are included as Appendix D.

After each tendon was retensioned, the grease cap was reinstalled, and new
éheathing filler was pumped or poured into the tendon sheath to replace that
which was removed during. the surveillance test. The data sheets for sheathing

filler removal and installation are included as Appendix B,

7.1



10001b. /Wire - 0.8 x Ultimate Strength Liftoff After Retensioning
*
* * * *
x . . =
< £ £ s k|2
2 = < b = L =z T | 3% g
5 < = €’ 2 ¢ S s |22 | @
s 31T |5 1% |3 (2 1% |3 |2 |8 |.ElEilc
2 — O
2 Loy $ S v $ S v § 5 55 |£8 |
5 5 | 8 w < 5 w - 3 i g | o | %
3 s |8 g B 8 g 3 8 g ! EE [ 9€ | &
s s el - 5 & 5 5 o
2 5 | & w R i @ P 2 i P ER |28 |8
vae |s | 90 290 | 290 | 851 15.80 | 15.80 | 679 1450 | 1450 | 0.90 | 90 9/30/75
_|ves |s | e9 305 | 305 | 841 16.50 | 16.50 | 669 1450 | 1450 | 090 | 89 10/1/75
[1+]
Sl visa |5 | o 230 | 230 | 851 14.80 | 14.80 | 691 1420 | 1420 | 1.60 | 90 10/2/75
N
>lwv2o2 |s |92 170 | 1.70 | 851 1450 | 1450 | 662 1315 | 1345 | 1.30 | 90 10/3/75
v2g0 |s | 90 290 | 290 | 851 15.30 | 15.30 | 660 1460 | 1460 | 1.20 | 90 10/7/75
D1-33 | S 195 | 420 | 841 670 | 13.60 | 661 580 | 11.95 | 1.35 | 89 10/27/75
F | 89 2.25 836 6.90 656 6.15 89 10/27/75
D161 | s | o1 140 | 310 | 851 570 | 11.15 | 681 480 | 995 | 000 | 90 10/28/75
F | 90 1,70 846 5.45 | 678 5.15 90 10/28/75
D221 | S | 90 190 | 355 | 846 7.25 | 1355 | 667 6.30 | 1200 | 1.20 | 90 10/22/75
> F | o 1.65 851 6.30 639 5.70 90 10/22/75
8| o249 |s | o0 200 | 355 | 846 600 | 12.25 | 655 510 | 10.35 | 1.20 | 90 10/21/75
: F | o 155 851 6.25 633 5.25 90 10/21/75
D3-40 | S | 90 170 | 395 | 846 655 | 13.70 | 659 565 | 11.75 | 1.55 | 90 10/17/75
F | o1 2.25 851 7.15 664 6.10 90 10/17/75
D3-49 | S | 89 125 | 300 | 837 600 | 11.25 | 652 500 | 10.00 | 0.90 10/15/75
F | 89 1.75 842 5.25 679 5.00 10/15/75
49AE | s | 90 256 | 530 | 846 7.70 | 1555 | 683 700 | 1420 | 155 | 90 12/2/75
F | 90 2.76 851 7.85 |. 675 - 7.20 90 12/2/75
598D | S | 87 400 | 820 | 818 | -920 | 1875 | 653 855 | 17.40 | 2.25 | 87 11/17/75
F | 87 420 823 9.55 664 8.85 87 11/17/75
638D | s | 90 245 " | 335 | 846 6.60 | 1330 | 703 598 | 11.88 | 1.03 | 90 11/18/75
{F |90 0.90 851 6.70 668 5.90 90 11/18/75
goBD | s | 90 180 | 375 | 846 690 | 13.70 | 641 6.05 | 1210 | 1.15 | 90 11/19/75
F | 90 1.95 851 6.80 665 6.05 90 11/19/75
66BF | S | 90 240 | 425 | 846 7.25 | 1456 | 671 655 | 13.15 | 1.35 | 90 11/24/75
8 F | 90 1.85 851 7.30 672 6.60 90 11/24/75
Tl78F |s |90 225 | 490 | 846 7.45 | 1525 | 688 6.75 | 1365 | 1.50 | 90 11/25/75
F | 90 2.65 851 7.80 663 6.90 : 90 11/25/75
798F | S | 90 240 | 465 | 836 7.75 | 1515 | 676 6.95 | 1365 | 1.80 | 89 11/26/75
F | o0 2.25 841 7.40 670 6.70 89 11/26/75
56DF | S | 89 370 | 725 | 8a1 8.80 | 17.60 | 657 820 | 1660 | 1.90 | 89 10/30/75
F | 89 3.55 836 8.80 659 8.40 89 10/30/75
68DF | S | 91 220 | 480 | 851 755 | 14.65 | 672 6.75 | 1355 | 1.25 | 90 11/4/75
F | 90 2.60 846 7.40 685 6.80 90 11/4/75
76DF | s | 91 180 | 390 | 851 7.55 | 1456 | 638 655 | 1275 | 1.20 | 90 11/5/75
F | 90 2.10 846 7.00 666 6.20 90 11/5/75

* Elongation is defined here as the distance from bearing plate to anchor head.
** Total elongation is the sum of elongations at the two ends.

***|ncrease in tendon elongation between detensioning and retensioning.

TABLE 7.1 — SUMMARY OF FORCE AND ELONGATION DATA DURING RETENSIONING

7.2
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. TECHNTCAI, SPECIFICATIONS TEST PROCEDURE :
" SURVEILLANCE TESTING OF '
CONTAINMENT BUILDING POST-TENSIONING SYSTEM

PURPOSE

l.1 This procedure presents the requirements for testing the containment
building post-tensioning system. Post-tensioning tendon lift-off
forces are to be determined for selected surveillance tendons.
Inspection for corrosion on anchor hardware and sample wires will be
performed; and tensile strengbth tests on sample wire specimens and
chemical tests on filter grease will also be conducted. Collected
data and information will be evaluated to determine adequacy of the
system in contributing to structural integrity.

REFERENCES
2.1 Technical Specifications Sec. 4.5.4.

. 2.2 Bechtel Associates Surveillance Procedure for Contalnment Building
Pbst-TEnsioning System, Rev. 1-A.

ACCEPTANCE CRITERIA

3.1 The measured lift-off force per tendon shall not be more than 815
: kips per tendon nor less than 584 kips per dome tendon or 615 kips
per vertical and hoop tendons. B

3.2 Inspection wires shall indicate no significant loss of section by
corrosion or pitting.

3.3 VWire sPecimens cut from inspection ﬁires shall not faill during
. tensile test at less than 11.'(8 kips per. wire (minimum ultimate
wire strength. ) :

3.4 Tendon anchorage hardware shall be free of significant corrOSion,
pittlng, cracks or other .deleterious effects.

 INTTIAL CONDTTTONS

None.
PRECAUTIONS
5.ir Instructions for the safety of testing nersonnel and test equipmenn'

will be the respon51b111ty of the contractor hired to perform the
testing. ‘

LIMITS
6.1 Tendon tensioning force shall not be allowed to exceed 80% of the

specified minimum ultimate strength of the wire (0 8 x 240 ksi, or
9. 43 kips per. effective wire).

9-23-T5 : APPR Z LL»;g%l
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(‘ 7.0 PROCEDURE
| (See attached Bechtel Associates Surveillance Procedure for Containment
Building Post-Tensioning System, Rev. 1-A.) ' .

Raw data and final report shall be placed in the Technical Specifications
Testing File. '

8.0 APPENDICES

None.

\
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.Thisvprocedure'specifies the items to be performedfto obtain data to
‘access the. quallty and structural performance of the containment A

post—tenSLOnlng system.

2.0 SCOPE - o | | L

This procedure Satisfies.the requirements of the Technical Specifi-
cations for Palisades Plant FSAR, Section 4.5.4, (License Amendment
No. 14, Change No. 18). | |

'Each'surVeillance shall consist of the following:

(a) ViSual'and laboiatory examination of sheathing filler;

(b) InSpectlon of anchor -assembly for deleterlous c0nd1tlons_ .

. such as corrosion, cracks, missing wires, or off-51ze button-'
heads. ' | ,

(c) .Measurlng helght of ex1st1ng shim stack (clear dlstance between
bearlng plate and anchor head -on fleld end or bushlng on shop
end) .

(a) .Measurlng llft-off force.

- (e) Deten51on1ng tendons and checklng wire contlnulty by pulllng

~each wire and observ1ng its movement at the opp051te end.
(f) Removal of a minimum of one wire from three selected sur- -

veillance tendons, one from each group; hoop, vertlcal, and dome,

for examination and testing. - Consumers Power Company shall se-
4 lect the three tendons from which wires are to be removed.
(g). Vlsual inspection of concrete surroundlng the bearlng plates
of all survelllance tendons.

TSF-2 Rev 0
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(h)’ Retensioning tendons to 11ft-off force measured in item (4)
: . . above less the effect of any wires removed and measurlng
(7 ~ corresponding tendon elongation. .

(1) h;V1sual lnspectlon of wires removed- from tendons. X
(j) Testing of. wires removed from tendons for yleld and ultlmate
_ strength and percent elongatlon. - ' o
(k) Evaluation of test and lnspectlon results to assess the general
o _.condltlon of the post-ten51on1ng system and evaluate time- '
'dependent factors such as.prestress losses,and corroslon.

The elapsed time between removal and replacement of sheathlng flller
from each tendon shall not exceed three- weeks, durlng thls perlod
tendon end anchors shall ‘be protected w1th Vlscos1ty 011 Company
‘Vlsconorust 2090P or approved equal :

If tendon survelllance is conducted durlng plant operatlon, no. more
'than one survelllance tendon shall be deten51oned at any glven time.
In the. event that adjacent tendons must be. checked the orlglnal o
V:'survelllance tendon shall be reten51oned.__ ' |

3.0 SURVEILLANC_E "TENDONS' L

Consumers Power Company"will select ten (10)-hoop tendons, Six (6)
- dome tendons,, . and flve (5) vertlcal tendons from the. follow1ng tendons,ZCl
- for the flve year tendon survelllance -as.. follows (random first selec-

-tlons are 01rcled below, if lnterferences «re found from a survelllance’
: standp01nt, use alternate tendons 1n list below)

Hoop Tendons: . /29DE). . '@I-- 58BF - 34EA a |
56DF) _- @ | 67EA R '

68DF . 74131')_'-3_'-: J9BE) "‘,‘8.§EA~ S




Dome Tendons: - S D2BHS D3B3 7

TSF-2, Rev. O
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Vertical Tendons: vi20 v20Q2 . - Page 8
| V36 v12s V322 - ,
vea (15D v248 . V334

V178 - V280

D1L33 D2BL31 D3B25

(D1L51 . ©2BL49 D3B49)

- 4.0 INITIAL INSTALLATION AND PREVIOUS SURVEILLANCE DATA

Original records of tendon installation and subsequent surveillance
shall be stored and maintained by the Consumers Power Company. These
records are stored at the site. The initial installation data for the
surveillance tendons and sheathing filler is given in the form of ten-

don pulling, buttonheading, tensioning and sheathing filler cards.

Surveillance data is given in the form of surveillance reports and data

recorded during surveillance.
5.0 DETENSIONING AND INSPECTION
5.1 Sheathing Filler

The sheathing filler, Visconorust 2090P, may be in liquid,

‘gel, or solid form. Complete removal of sheathing filler is
not required provided that all filler which has drained out or
beenfremoved during surveillance is replaced. Provisions shall
be made to collect all filler which is removed'in'such a manner
that the volume removed at each tendon is known. The sheathing
filler removal and sampling procedure shall be as follows:

5.1.1 Record the containment exterior concrete temperature

near the  tendon.
5.1.2 Obtain two one-quart samples of sheathing filler from

each surveiilance tendon (one from each end).
Appropriately identify each sample. '

-3-

A



5.1.3

5.1.4

5.1.5

5.1.6

5.1.7

.results and Appendix E, Section 1.0. The second sample

sults from thejfirsf sample exceed the values: per Appen-

‘ footnotes .

- TSF-2, ReV. O
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Estimate the volume of sheathing filler removed
from each tendon.

- Perform the following sheathing filler tests in
‘accordance with the requirements of Appendix E.

Test
(a) Water Soluble Chlorides
(b) Wate; Soluble Sulfides

- (¢) Water Soluble Nitrates - : - : | f:}

(d) Neo'tralizatio_n Number -
(e) Water Content By Weight

The test results shall be eompared with previous test

from each’ tendon.shall be tested only if the test re-

dix E, Section 1.0.

Remove fillerVCaps'from'both ends of tendon and com-

pare color of filler to unused Visconorust 2090P su?plied
by Viscosity : 0il Company. If tan colored filler is
foﬁnd;}a representative sample-of it shall be obtained.

" “‘The tan color c¢an be caused by heating the filler and
. entraining air in it or by emulsifying water in it.

If after 24 hours of storage, ‘the filler is still tan

colored, it shall be analyzed as described in Section

5.1.4. Record observations on data sheet C-1 with .a.p'propriate

Observe completeness of sheathing filler coverage on

_1n51de of filler cap, bearing plate, buttonheads, anchor

head bushlng and shims 1mmed1ately after removal of
filler cap.

1 ¢ @%ﬁ
%%sw@mﬂw ~
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5.2 Inspectlon Of, Anchorage Components And Surrounding Concrete

’The tendOn end anchorage components shall be thoroughly cleaned
'W1th Vlsc031ty 0il Company Industr1a1 Solvent No. 16. After

cleaning, the components shall be 1nspected as.follows:

(a) Inspect buttonheads for shape and size, using Go, No-Go
gage shown in Flgure 1, and for cracka corrosiOn and

general appearance.

'(b); Inspect the anchor head, bushlng,shlms, and bearlng ‘

plate for corrosion and cracks.

(c) iThe results of the above. 1nspect10ns [5 2(a) and (b)] shall
. be recorded on Flgure Cc-3.

:Sketchés'describing any cracks, off -size, missing, or. unusual l[ﬁl

buttonheads or variation in corrosion levels shall be prepared.
A sample anchor. head .and buttonhead sketch is shown in Figure
c-3. . ' ’ ‘

~ The cOncrete surrounding the bearing'plates of all surveillance

tendons shall be checked v1sually where accessible for indica-.

 tions of. abnormal material behav1or.' Cracks - exceedlng 0.01

inches shall be recorded on a sketch. The crack 51ze is deter-

.\mlned w1th an Optlcal comparator and recorded in 0.005 1nch in-

crements. .The concrete surveillance area shall be approx1mately
4 ft. long and 4 ft._w1de. '

5,3,jCorrosion Level'
Corrosion level for tendon surveillance shall be defined as

follows:



@
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'co:rosiph ! : | . Description
Level No. :
1. | " Bright metal, no visible oxidation .
2 o Reddish brown color - no pitting
3 * 0 < pitting < 0.003"
4 0.003" < pitting < 0.006"
L]

 0.006" < pitting < 0.010"

The surveillanée'corrosion levels compare with initial field
installation requirements as follows:

e - - N A
Corrosion Level Corrosion Pevel IZCS
' . Acceptability - S lfi& :
: » Criteria For Initial
Surveillance} Field Installation | Field Installation
1. A A o Acceptable
2 B, C, D, E “Acceptable
3;’4,;5- -~ F : Unacceptable

5.4 Calibratibn

"~ All gages and rams used in detensioning and tensioning of

surveillance tendons shall be calibrated in accordance with
Appendix A before surveillance use. Gages and rams will not

be calib;ated after use unless damaged and repéired.f Gages

. shall be checkedvfor zero shift and damage prior_to each use.

. 5.5 Tendon Detensioning'Procedure

Detensioning shall be done from the same end(s) as original ten- [ﬁ&
don tensioning. All data and events which occur during deten-
sioning shall be recorded. The detensioning procedure shall be

~as follows:

(a) Record the containment exterior concrete temperature near
- the tendon anchorage and the containment interior air

A\

temperature.




(b)

()

(d)

-(e)'

(£)

(@

(h)

(1)

5.6 Tendon Wire Inspection

TSF~2, Rev.-0O
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"Assume the number of effective w1res equal ‘smallest

number of buttonheads at e;ther end of the tendon.

‘Measure:existing shim stack within =% inch.

16

1 .

Attach the ram tc the tendon end anchor. Attach the
pressure gage to the ram, check it for damage, and adjust
1t to zero pressure readlng.

Durlng deten51on1ng of dome:-and hoop tendons, an approx1—
mate equal force level shall be malntalned on each ten-
don end at any given time. Use ram/gauge combination for which

| 4!

f

a corrected: pressure versus force curve has. been prepared. . See Appendlx A. |—“

The-lift-off-force'shall be measured repeatedly uritil
three consecutive measurements fall within a range of 100 psig
‘between the maximum and minimum of the three. Lift-off fo:_r_'-ce is the

_minimum force at which all shims can be moved by pounding with a

‘hammer (approximately 2k oz.).

After the lift-off force is determined, the tensioning

zfcrce'can”be increased to allow removal of shims, but shall

not exceed 80% of the specified minimum ultimate strength

of the wire (0. 8x240 ksi) or 9.43 kips per effective w1re.
Record maximum gage. readlng prlor to deten51on1ng.

Remove all shims..

Reduce  ram force to zero, detach pressure gage from ram,

and: detach the ram. from the tendon end anchor.

The'tehdon wires shall be.inspected'and.surVeillance wires

. removed as follows:




ety

(2)

(b)

(c)l.

(a)

(e)

sand dome tendon from whlch one survelllance wire is to be

_'tested.: Select.and mark both ends of the_surveillance wire

,Wire:Shﬁu.hot ~be removed@ from a tendon from whlch a sur-

- second wire shall be removed and inspected in accordance -

PSF-2, Rev. O -
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Inspect eacn ,tendon wire for contlnu1ty by pulling one

wire at a ‘time and observxng movement af the buttonhead
‘at the other end. The tool for pulling individual wires

is shown in Flgures 2 and 3. Any discontinuous wires shall
be . shown on the Tendon Wire Anchorage Sketch (Flgure c-3),

' removed, examined to determlne cause of breakage, and tested

in accordance with Section 5.7. These wires should not be
considered as surveillance wire. ‘

Consumers Power Company w1ll select the vertical, hoop,

removed for 1nspectlon and testing. In general, the wire -
should be removed from the first tendon of a group to be

and record its location 0n~Figure c-3. Thefcorre5ponding
wire ends are identified by pulling at one end and observing
which buttonhead moves at the other end. The surveillance

veillance wire was pulled in an earlier test

Pull wire'towerd'end to be cut and cut wire with wire cutter.
‘Remove the remalnlng portlon of wire and clean 1t with Vis-
cosity 0il Company Industrlal Solvent No. 16 or approved
equal, AInspect and sketch the- wlre, show1ng the locatlon.
of'any corrosion or damage and ratlng any corrosion as in-
d1cated 1n Sectlon 5. 3.

1f the corrosion level exceeds Corrosion Level No. 4, a

L4

with Section 5.6(d) above. . : B 3 o Elﬁl




6.0

the greatest corr051on of any survelllance wire removed. Tensile
tests shall also be made on at least two specimens from each

shall be in accordance with Appendlx D. Surveillance wire ma-

. TwF-2, Rev. O ,
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5.7 Wire Testing' : ' ' , i[@&

Strength.and elongation tests shall be performed on the removed
wires. One tensile test specimen shall be taken from each end
of the wire and one at mid-length. 'Length of wire specimens
shall be a minimum 101 inches long. Additional specimens shall
be taken from areas which‘have_a corroSion'rating'two or more
levels greater than the‘aVeraée corrosion‘ieVel of the wire.

In any event, a spec1men shall ‘be taken in the area exhlbltlng

broken wire removed. The test specimens shall be taken from near'égx
the wire break and shall be 101 inches long. Tag and identify
specimen immediately before cutting. The wirettest procedure

terial not used for test spec1mens shall be protected from

corrosion untll ten51le test results are found acceptable.

ZRETENSIONiNG TENDONS

Retensioning_shallube done from ‘the same end(s) as original' tendon

tensioning. All data.and events.which occur during retensioning shall

be recorded. 'The:retensiOning.procedure shall be as follows:

(a)

(b)

(c)

(a)

The number of effective wires is the number of continuous wires - .

. in the tendon during retensioning.

‘Attach the ram to the tendon anchorage.» Attach the pressure
‘'gage to the ram, check 1t for damage, and adjust it to Zero

pressure readlng. o L ' : _ -

' During retensioning of dome and hoop tendons, an approximate

equal force level shall be maintained on each tendon end at any
‘given time. :

,Record.thefcontainment exterior concrete temperature near the
- tendon anchorageand the containment interior temperature. _,IZCX




®

(e)

(£)

(g9)

(h)'

)

7.0

.bearing plate to theinside face of the stressing washer at the

. force and the correspondlng dlstances between bearlng plate
and tendon anchor .as deflned in paragraph 6.0(e). If the mea-

' TSF-2, Rev. O
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Increase tensioning force until average wire force is 1000 1bs.
per wire and measure tendon force and the distance from the

field end, and the dlstance from the bearing plate to the 1n51de
face of the bushlng at the shop end '

Increase tensioning ferce until average wire stress is 80% of
the specified minimum ultimate strength‘(O.S%h) of the wire .

(9.43 kips per effective wire).* Record the maximum tensioning IZCXA

you
A\

sured distance 3% or« the original shim stack height [Section
5.5(c)] by more than 50%, the tendon shallfbe detensioned and an
engineering evaluation shall ‘be made to determine. the cause of

the higher than expected elongation.

Install sufficient}shims to obtain lift-off force equal to that
measured in Section 5.5(f) (tolerance plus 3%, minus 3%), less l[ﬁx
the effect of any reduction in the number of effective wires.

Reduce ram pressﬁre to zero. Lift-off force shall be determined

as described in Section 5.5(f). If the tensioning force drops - Z@;
below the desired lift-off force,.the tendon force .shall ‘again

be increased untll average wire: stress is 0. 8fpu'beforevihstallaj
tion of addltlonal shims.

.Detach the ram and apply a coatlng of. Visconorust'209OP~(or

approved equal) to the tendon end anchorage.
Measure new:shim stack within'f% inch.

RESEALING-TENDONS»

The tendon»resealihg procedure shall be as followsﬁv

(a)

'-and corresponding rem gage reading,

Install tendon filler caps using new gaskets and gasket sealant

as used during construction or appr0ved'equal. L -

¥Refer to Fig. C-6 for calculation of 0.8 ultimate temsile strenéth ﬁ:A

10— . B



(b)

(c)

@

8.0
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Refill the tendon.qystem with Viscosity 0il Company Visconorust

'2090P sheathing filler, or approved equal. The temperature of

the sheathing filler at the pump shall be approximately 150°F.

- Do not reuse filler which has been removed.from the tendon.

The £illing proceddre shall be similar to that used during ini-
tial installation or approved equivalent, utilizing all access-
ible valves, vents and drains. Pumping shall continue until
at least five (5) gallons of filler without'any air bubbles has
come out of the outlet or-vent'farthest from the pump.

TIf less than flve gallons of filler has been removed at each

tendon end, filler may be replaced by pumplng or pourlng into-
each end, provided each end is vented to bleed out air.

Estimate theltemperature_and volume cf sheathing filler installed

in each tendon,-and verify that removed amount is replaced.
EVALUATION AND CORRECTIVE ACTION
8.1 Lift-Off Forces

8.1.1  The following is the criteria that constitutes
--;tendon*lift—off acceptability:

. The measured llft—off force per tendon: shall not exceed
815 klp“:per tendon, nor less than 584 kips per tendon for
;dome tendons, or 615 klps per tendon for hoop and vertical
. tendons. '

8.1.2

" If one of the 21,surveillance tendons fails to meet the

minimum and maximum force criteria per Section 8.1.1, an

9-23-75/SPD,Paxec 16

adjacent tendon on each side of that tendon shall be tested

. and considered as surveillance tendons. If both of these
tendons meet the criteria, then the tendon surveillance pro-

_gram shall pr.ceed considering the single deficiency as l

unique and acceptable. However, if either adjacent tendon

11
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fails to neet the crlteria per Section 8.1.1, or if more than one’

' of the 21 survelllance tendons fail to meet the acceptance criteria,

8.2

8.3

© the Nuaclear’ Regu¢atory Comm1551on (NRC) shall be notified in

accordance with Sectlon 9 0.

Wire Tensile.Strength

8.2.1

g Failure.at less than 11.78 Kips of any pne of the test samples

requires reporting in accordance with'secticn 9.0 of this

‘procedure.

Wire Ccrrosion
8.3.1

Significant wire cofrosion shall be deemed any which allows .

a tested wire to fall below the guaranteed minimum wltimate

".ften511e strength {11. 78 Klps per w1re) and shall be reportable

o

in- accordance w1th Section 9. 0.

Anchorage Hardware -Corrosion.

"81;1

Areas of unusual, suspect or 51gn1f1cant corrosion or

'deterloratlon of the anchorage hardware shall be noted by the ins-

pector and brought to the attentlon of the owner. The owner will
make the determination of which. noted areas are 51gn1f1cant and

reportable under Sectlon 9.0..

-11 A-




(®

TSF-2’ Rev. O
9-23-75/SPD
y ' - Page 18

DATA REPORTING AND RECORDING

9.1

.Any indication of abnormal degradatlon of the post-tensioning

system shall be reported to the Nuclear Regulatory Commission

- within ten (10) days of the completlon of the tests. This re-

port shall be in conformance with NRC Regulatory Guide 1. 16,
'Reportlng of Operatlng Information". '

8.2

A copy of all surveillance data obtained during any working

day'shall be submitted to Consumers Power Company or its

agent on the same day.

9..3

A field report shall be prepared.

~ 9.4

A final report documenting the results of all tests and in-
spections performed during surveillance and the conclusions
gained from these results shall be submitted to the Nuclear
Regulatory Commission within 90 days of the completion of the
tests (by Consumers Power Company or other designated party).

9.5

The original raw data of the surveillance shall bé_maintained.-

by Consumers Power Company in the plant records.

-12-
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GAGE SHALL BE HEAT TREATED To RockweLL C62-67.
HOLES SHALL BE SIZED AFTER HEAT TREATING.

HoLe DIAMETER SHALL :BE CERTIFIED PRIOR TO EACH SURVEILLANCE. '
EACH GAGE SHALL HAVE AN IDENTIFYING NUMBER, - S

FIGURE 1 Go, No Go GAGE

PALISADES PLANT - TENDON bURVEILLANCE
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' NOTES:

FIGURE 2  WIRE PULLER - PALISADES PLANT
TENDON SURVETLLANCE

The nut W|th the. pullmg ring
welded to it may be replaeed W|th

©an eye nut.

-T.he an'chor head must be pushed .
into the trumpet to give a clear
. - distance of at least one foot

between buttonheads and
anchor head in- order.to use  this
tool. This permits the wires to
move apart so that the tool will shp
over the buttonheads

The hardness of this tool shall not

~exceed Rockwell C40,
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- APPENDIX A.

~ PROCEDURE FOR
CALIBRATION OF HYDRAULIC RAMS
AND PRESSURE GAGES
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tThlS document spe01f1es the general procedures whlch shall be used
- for callbratlon of the hydragllc rams and pressure gages under
increasing tensile loads for various ram extensions. This document
doesdnot relieve the supplier of responsibility for conducting this
calibration in a manner-consistent with industry standards.
Calibration of the hydradlic_rameshall be perfermed in accordance
with Section 2.0. Caiibration of the gages shall be in accordance
with SeCtion 3.0. A report meeting the reduirements of Section 4.0
shall also be prepared. ) . '

The follqﬁing items shall be supplied:

(1) .Load cell and strain.measuringyequipment with calibration

traceable to thevNatiOnal-Bureau of Standards.

(2)-,-Bear1ng plates, threaded rods and nuts requ1red to. transmlt
concentrlc loads to the ram.

"(3)?‘ Twoahydraulic radsjwith-corresppndingt?um?s._V
.i4)',.6nejﬁasterfgage,t
(5{ u‘Feurrbressﬁredgaées.ixdﬁ
(1_6)A bead weight testér_.',
2.0 _RAn CALIBRATIQN‘PaOCEDUaE'
21..'1“5?v;rés'1;. set.,t;p_
“The load .cell shall bedcenteredrsuch\tﬁat-thedloads are

- applied concentriéally.and with'the same distribution.as for
calibration of the load cell, ' " '
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2.2 Loading Sequence

The two rams (numbered Ram No. 1 and'ham No. 2) shall be cali-
brated for increasing pressures fromfzero to a pressure corres-
ponding to a force of 900,000 lbs. in 100,000 1b. force incre-
~ments. A minimum of two runs each, at approximate % total

ram exten51on ‘and 2 total ram extension; sheli.be made for
each ram. ' '

'_2.3__Master Gage.

 During the calibration of the rams,.a'master gage'shall be
used to establish the relationship between tensionihg force
and master gage pressure readings. -The'mESter'gage shall be
callbrated for increasing. pressures w1th a dead welght tester
prior to callbratlon of rams. ‘

3.0 PRESSURE GAGE CALIBRATION PROCEDURE

Four pressure gages (numbered 1 through 4).5ha11 be calibrated for
increasing pressures starting from zero in 500 psig increments up
to a pressure equal to or larger than 900,000 lbs., divided by the
effective ram area. _Two runs shall be performed for each gage.

4.0 CALIBRATION. REPORT

A report shall be submltted w1th1n one week of completlon of cali-

bratlon.
4;1. ReportaContents - o ; o .'_ o )
,Theicalibrationureport-shail'cohtain tﬁe‘followingé
(15. Load-eellabalipration showing true versus measured load

‘for the load range used for ram calibration. Calibra-
tion shall be traceable to the U.S. Bureau of Standards.
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(2) Data recorded for each run performed for ram and gage

callbratlons.

(3) Prepare corrected pressurs versus force curves for

Ram No. 1 with‘gages'No. 1 and 2, and for Ram No. 2 with
‘gages 3 and 4.

4.2 ,Distribution

lnlstrlbutlon of the callbratlon report shall be made in accor-

dance with the requlrements of Appendlx F.
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~ APPENDIX B

PROCEDURE ' FOR
CALIBRATION OF WIRE TEST MACHINE RAM
- AND PRESSURE GAGES
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This document: spec1f1es the general procedures whlch shall be used

for callbrutlon of the tendon wire test machine ram and gages under

increasing ten51le loads for various ram extensions. This document ;

does not relieve the suppller of responsibility for conducting'his
calibration in a manner consistent with industry standards.

Calibration of the wire test machine ram shall be performed in

accordance with Section 2.0. Calibration of the gages shall be in

accordance with Section 3.0. A report meetlng the requ1rements of

(1)

(2)
(3)

(4)
(5)

(6)

Dead weight'tester.

Sectlon 4.0 shall also be prepared : . : _ S o
The following items shall be'supplied;

- Load cell ahd strain meaSuring equipment with calibration trace-
.,eble to the Nétional_Bureaulof Standards or a calibrated test-

ing machine traceable to the National Bureau"of Standards.

Bearing plates, threaded rods and nuts required to transmit
concentric loads to the ram. :

Wire test machlne rams to be prov1ded by Consumers Power

:Company or: other de51gnated party.

.One master'gagel‘~

Two pressure gages.,

WIRE TEST MACHINE RAM CALIBRATION'PROCEDURE

2.1 Test Set Up

The wire test machine ram shall be'centered such that the

“loads are applied concentrically. o ' '

P - ) . N .- - .

B-1
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2.2 Loadipg Sequence
The wire test maéhine ram shall be calibrated for increasing
pressure from zero tb'a pressure corresponding to a force of
16,000 lbs. in 2000 lb. force.increments. A minimum of two '
 runsveach, at apprbximate1§'%-tbtél:ram_extengion and % total
ram extension shall be made. '

2.3 Master Gage

.Duringvthevcalibfation'éf thgjrams; a master‘gage'shall be
used to establish the relationship between tensioning force
and master:gageppressuré readings;A The master gage‘shall be
calibrated for iﬁcreasing.preSSures with a dead weight tester
prior to calibration of the wire test machine ram. -

‘3.0 PRESSURE GAGE CALIBRATION PROCEDURE

- WO pressure gages, (nuﬁbered's and 6) shéll be calibrated for in-

. creasing pressures starting from zero in 500_psig increments up to

~a pressure equal to no larger than 16,000 lbs. divided by the effeé—

tive ram area.. Two ruthshall be performed for each gage.

4.0 CALIBRATION REPORT

o

A calibration.report shall be'submitted within oné week of completion

of calibration.
4.1 Report Contents

The calibration repdrt sha11»cohtaih the‘following;

w &I |

ST 82
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(1) Load cell or testing machine calibration showing true
versus measured load for the load range used for ram
calibration. .Calibration shall be traceable to the National

Bureau of Standards.

(2) Data recorded for each run per formed for ram and gagé
' calibrations.

(3) Prepare corrected pressure versus force curves for the
ram with gages No. 5 and 6.

4.2 Distribution

Distribution .of the calibration report shall be in accordance

‘with the requirements of Appendix F.
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APPENDIX C

SURVEILLANCE DATA FORMS

@
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X FIVE VEAR TENDON SURVETLLANCE

TENDON ;L' s

(1) TENDON IDENTIFICATLON

FILLER REMOVAL RecorpEp Bv__

2)_ Tenpon Enp LocaTION.

)

DATE _REMovAL STARIED

()

CONTAINMENT. EXTERIOR CONCRETE

TEMPERATURE_NEAR TENDON‘ANCHORAGE7'

(5) Totar Voiume REMQVED (GAL)

(6) SampLE TAKEN —

FILLER CAP |
DaTE REMoVED I-

(8) DATE INSTALLED L |

FILLER INSTALLATION RECORDED BY

(9) DATE lNSTALLED

1(10) CoNTAINMENT EXTERIOR CONCRETE

TeMPERATURE NEAR TENDON ANCHORAGE

(1D FiLLer TemPERATURE AT Pump (°F)

1(12) FiLLER TEMPERATURE AT QutLeT Cap (°F)

113 TotaL Vorume InsTALLED (GAL)

(14) INSTALLATIONAPRESSURE (ps1)

 Freure C-1 SHEATHING FILLER REMOVAL AND INSTALLATION

°
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(1) TenDoN No.__;________(Z) LOCATION

| L) JACK No. a— (52 Gace No._

| (3) Dave

(6) No. EFr. WiRes AT
- DETENSIONING _

DETENSIONING (9) RECORDED By

- DESCRIPTION

ACTUAL MEASURED

(8) CoNTAINMENT EXTER1OR CONCRETE

TEMEERATURENEARIENDON ANCHORAGE

(9) CHECK,GAGES (zERQ) .

ao) MEASURE,SHIMS (eH)

(11A) OBTAIN LlFT-UFF PRESSURE AND FORCE

1D

PSiG

T1(2)

PS1G

3)

PSIG

Ays.

PSIG

_Kips

(11s) MAerUM GAGE PRESSURE PRIOR
. To DeTEnsiouing (psi).

'(12) _ Depressurize To ZERO

1Q33) . Remove Ram

(14) . Has INsPECTION WIRE Cut. AT
' Tuis Enp? -

(15)..CHECK CONTINUITY

* RETEHSIONING (16) Recoroep By

(17) Numeer OF EFFecTive WIRES
‘AT RETENSIONING

(18) ConTAINMENT ExTERIOR CONCRETE'

| TeMperATURE NEAR TENDON,ANCHORAGE ‘

(19) CHeck Gases (Zero) -

D) __Pressurize To 1000 LB/HJRE ( ‘psx)

‘jZD_JEmumﬁEquMJmf'(umu)‘

" H22) Pressurize To .8f,, ¢ psi)

4 .1252__DEEBESSUR125 To ZERO

(26). OBTAIN-New LiFT-0FF PRESSURE
' AnD ForcE.

(1)

PS1G

1£2)

3)

_PSIG)_

PSIG

—PS1G

KIPS

7) MEASURE NEw SHIMSAI1NCH)

YG,

*NEW LIFT- -OFF 1S APPROXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING
LESS THE EFFECT -OF ANY REDUCTION .IN THE NUMBER OF EFFECTIVE WIRES.,

®ELONGATION IS THE. DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE

.. TO THE INSIDE FACE OF THE ANLHOR HEAD.

SFIGURE 2 DETENSIONING & RETENSIQNING.DATA
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SHOP END .
- -, Locate and mark

5

to BH.

-

/"—‘.—:-‘l‘

_,,r \\ .
/f/ 0 b o N
7

ooobobxv
000090000
oooooooooo

LEGEND FOR WIRE AND BUTTONHEADS -

® Wire removed previously.
& Discontinuous wire removed this
surveillance.
Wire removed this surveillance
for inspection. ‘
€ Off-size buttonhead.
{p Buttonhead with split.
(L) Large buttonhead.
(S) Small buttonhead.

FALISAQEDS

FIVE YEAR TE@y survEIrLANcE
TENDON WIRE ANCHORAGE SKETCH

anchorhead'No.-’

Date:
in reference - ' ~

Tendon Identification

By:

Shop End

Field End.

Anchor Location

Filler Coverage

Cap -

Butﬁonheads '

Anchor Head

quhing

Shims

Bearing Plate

No. 0ff-Size BH

No. of Split BH

Corrosion Level

Button Heads

Anchor Hgad

FIELD END ‘
. Locate and mark

"anchorhead No.
~in reference
to BH.

LEGEND FOR CORROSION LEVEL

Bushing:

Shims

Bearing Plate

'FiGUREJC-3

TenDoN WIRE ANCHORAGE SKETCH

#1 No visible oxidation .
##2 Visible oxidation, no pittirg

#3 0 < pitting

< .003"

#4..003" < pitting <..006"
#5 .006" < pitting < .010"

€¢ o8rg

ads/sl-c2-6
0 43y ‘2-4SL
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FIVE YEAR TENDON SURVEILLANCE
~° WIRE INSPECTION DATA - -

 TENDON‘IDENTIFICAT1dN' s
DATE TENDON INSPECTED . | By
WIRe LENGTH (FT) :

0’ 25
B % i ! { —
BH END

) 251 j 50,
In - . -+ % -

- 50° 75°
e -+ - L 1 .
s | 100"

= { ' ) | ]
000 125'
- -+ : £ ' i

- 125 150
— + ! | | —
150° | 175"

- 4 ' ! - ~
175 S _. 200
- ! % —r— - —

¥

CorrOS10N LEVEL #1 No VISIBLE OXIDATION

#2 VISIBLE OXIDATION., NO PITTING
#3 0 < PrtTING < . 003"
#4 003" < PitTinG < .003"
#5 .006” < PiTTinGg < .010”

FiGure C-4 Tenpon WIRE INSPECTION
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(. -, FIVE YEAR TENDON SURVEILLANCE
@ - IENDON WIRE TEST

*.

(1) TenpoN IDENTIEICATION

(2) _SampiE NUMBER

(3) Date WIRe TESTED

(4). Data Recorpep By:

(5) Measure WiIre DIAMETER (IN)

(6)  MeasuRe GAGE LENGTH (IN)

(7)__CaLcuLATE 0.9% OF Gage LENGTH (IN)

(8) Measure DisTtance - I.D. Tac To

Ram Enp OF SPECIMEN (IN) .

(9) Increase Pressure To  psig*
(10) 7ero loAD =
§(11) Increase Pressure To ps1G**

(” ___Anp Set Diar Inprcator AT 0.9% QF Gage LENGTH|
{ _ (12) INcrease PRESSURE UNTIL DIAL INDICATOR SHOWS
~ 0.00" ExTtension. THIs Is The 1% YIELD

PoINT PRESSURE - A

.(13) Recorp. 1% YIEID POINT PrRESSURE (ps1).

(14) Recorp RULER,READJNG AT 17 Y1ELD POLNI (IN)

1015) Recorp Pressure AT WIRE Farjure (psi)

(16) Recorp Rurer Reaping AT FAILURE (ON)

(17) Recorp DISTANCE BETWEEN WIRE. Break AND
- Ram Enp OF SPECIMEN '

“*THE PRESSURE APPLIED rN STEP (9) SEATS THE STRESSING WASHER ONTO THE
"BH, =

**Tuis PRESSURE EQUALS 0 1% OF GAGE LENGTH (0.1% YIELD POINT PRESSURE)

FIGURE C- 5 TENDON WIRE TEST

(o : ' ENE@E\“%RRAW@% QQW



TSF-2, Rev. O

g . ' ~23-T5/SFD
. FIGURE C-6 - B .Zagg gZ/

‘Calculation of pressure at 8 X Ultlmate Strength and Pressure for Liftoff

after Retensioning. |

Tendon‘Number’
Calculation By
Calculation Checked By

Pressure for .8 X Ultimate during detensioniﬁg N

.8 X 240,000 X .04909 X Number of effective wire

Force =

Force = .8 X 240,000 X .04909 X_ = e

Pressure = Force f HRam‘area ' ‘ _ 2

Shop end: Ram # Gage # __ Ram Area =
Pressure = - ' 16 f o .in.2 = ' . psi

'FieldAeﬁdg Ram # o '.A  Gage # | Ram Area | in

@ ' Pressure = _ b - | in ' . psi

Pressure Ior 8 X Ultimate during retensioning

Pressure = (P for 8 X Ultimate during detensioning) X No. Effectnve Wires
S Beten51on1ng

No. Effective Wires

- Detensioning
Shop end:
~ Pressure = psi X - = . “psi
Field end: -
Pressure = psi X = psi

- Pressure for final liftoff during retensioning

' Pressure = (P at Liftoff During Detensioning) X

No. Effective Wires Retensioning.

No. Effective Wires Detensioning

Shop end:

Pressure = psi X . = psi

Field end:

AN

Pressure = .  psi X. = psi .
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APPENDIX D .
\ | - s PROCEDURE FOR |
| o TESTING OF
~ 100-INCH GAGE LENGTH WIRE SPECIMENS

. INFORMATICN COPY
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1.0 PROCEDURE.FOR TESTIJNG OF 100-INCH GAGE LENGTH WIRE SPECIMENS

. The procedure for testlng nomlnal 100 1nch ‘gage length spec:Lmens
shall be as follows: "_ <

(1) Cut each wire test specimen 100% inches long, insert two Wire
Test Anchor Heads (Figure D-2), buttonhead each end of the
test specimen, and_prepare and attach identification tag.

(2) Transfer specimen identificatioh information from tag to data
sheet.

(3) Measure and record gage length and wire diameter.

(4) Insert specimen inbwire Test Erame:(FigUre D-1) and check for

proper setting»of stressing washerS“in pulling-adaptors.

(5) Preload to 50 to 70 k51 in the wire to set the buttonheads '
e - in the stress:.ng washer.

(6) Release preload and stress wire ro 29 ksi (0.1% elongation).

(7). Preset dial gage to measure 0.9% elongatlon (O 9" in 100"
gage length). ‘

(8) Obtain pressure‘reading when dial gage indicates a movement of

0.9% elongation{(pressﬁreiat.l%_eiongation).

(9) Remove d1al gage and record rule reading at l% (approx1mately
1") elongatlon.- '

L3

(10) Pull to fallure recordlng max imum elongatlon and gage pressure
readlng.

P (11) Remove specimen and record type' and location of break.
. : .
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(12) Calculate yleld stxess\and ultlmate stress from pressure
readlng at 1% elongathn and failure utilizing gage callbra—
(‘ | tion curves.

'I

(13) 'Calculate percent eiongatlon under load at fallure, based on
actual gage length

.
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" +0. 004"
,, | | 0.266" ¢ hole {-0.006"
G; ' | ; _ | /'0.015" maximum
. o . - y
]
NOTES:
' - 1. Heat treat - oil
’ o quench and temper to
K / . Rockwell C45 to C55.
g y | 2. 40 anchor heads
- ‘ " ¥ " -required.
(=) - '
] / |
yov!
(. : Figure D-2 Wire Test Anchor Head
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1.0 GENERAL 2ge 3

This document specifies the general procedures whlch shall be used
for laboratary testing of tendon sheathing filler, Visconorust 2090P,

to determine the concentrations of spec1f1ed 1mpur1t1es.v This docu-
‘ment does not relleve the testing laboratory of responsibility for

- conductlng the necessary laboratory tests in a manner consistent with

@

1ndustry standards.

The concentratlon of impurities’ in sheathlng flller samples will
likely not- exceed the following:

(1) ‘-Chlorides - lO‘ppm
(2) Nitrates - 10 ppm
(3) Sulfides - 10 ppm _ . , ‘
(4) Neutralization number-‘ Total ac1d number, mg KOH/g - 0.07 iz@x
(5)  Water (HZO) - 10% dry welght : :

Ahreport meeting the'requirements of Section 3.0 shall be prepared.

2.0 TEST DESCRIPTION. |

‘Each sample of sheathlng flller shall be mlxed and then tested as
‘follows., '

'S

(1) "Chlorides (ppm. CL) using ASTM .D512-67 (1974).

(2) Nitrates (ppm N03) using ASTM D992-71.. :

(3) Sulfides (ppm S) u51ng APHA (Amerlcan Public Health Assoc1atlon),
Test No. 228. . -

(4) _Water content (Hzo as percent of dry welght) using ASTM D95-70.

(S)r Neutrallzatlon number, u51ng ASTM D664-58 (1968).
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3.0 REPORT

(. A report shall be érepar’ed containing the following informaticn:
: . '
(1) Sample identifications. ,
(2) . Concentration of chlorides, nltrates, and sulfides w1th1n
an accuracy of 0.1 ppm.
(3f Concentratlon of water (HZO) within an accuracy of 0.1% of
: dry welght of filler.
(4) Neutralization number within an accuracy of 0 01 mg reagent
~ per gram of filler. '

Distribution of the Laboratory Test Report shall be made in accor-
dance with the requirements in Appendix F. ’

q

f
\
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Submittals shall be made in

accordance with Figure F-1
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Number of Copies To Be Submitted To:

Consumers Power Co.
Palisades Nuclear Plant
_ 4 Covert, Mi. Lgok3
Item Atten: Steve Domner

Bechtel Power Corp.
P.0. Box 3965 (MET 34)
San Francisco CA 94119

~ Atten: Bert Pfeifer

1.

Calibration data for post-

tensioning ram in accordance -

" with Appendix A. - ' .3

Calibration data for wire
test machine ram in _ .
accordance with Appendix B. o 3

Test data of laboratory

testing of sheathing filler
material in accordance with
Appendix E. S ' ’ 3

Figure F-1 Required Submittals

A
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APPENDIX B

Sheathing Filler Removal and Installation Data Sheets.



o PALISADES PLANT
@

"~ TENDON

FIVE YEAR TENDON SURVEILLANCE™

[0, Tennon IneEnTiFicaTION

V-36

* 12 _Tenpon Enp Location {10P - SHoP END _
" FILLER REMOVAL Recoroep By ;,J._s,-r:@ewsru, SRR
{(3)_Datr Removar STAREED | 4. ?.7;

(4) CoNTAINMENT EXTERIOR CONCRETE
__TemperaTure Near TENDON. ANCHQRAGE 62°

- |(5)__Torar Vorume REMOVED (GAL) é‘ 0 car.

46) SAMPLE IAKEN — yes )

" FILLER CAP.

" (7 DaTe Removep Q.29,78
( ) DATE INSTALLED ? ?o.?S’

FILLER INSTALLATION RECORDED BY A/ S Go/zﬁwsm/

_(9) DATE INSTALLED /0.10, 75
-}(10) CoNTAINMENT EXTERIOR CONCRETE _ S
) TEMPERATURE NEAR TENDON ANCHORAGE LY
(11 Fiiter TEMPERATURE AT Pump (°F) /45 °
§€12) FicLer TEMPERATURE AT OuTLET Cap (°F) [08°
|(13) TotaL Vorume InsTALLED (GAL) 706AL,

: &lﬂ):INSTALLATION.PRESSURE (pS1)

/00 PSS/

H;FIGURE~Cf1 SHEATHING FILLER-REMOVAL AND INSTALLATION

»



) o PALISADES PLANT
O o L= YEAR TENDON SURVEILLANCE :

 TENDOW

'
i
|-
i

(1) _TeNpoN IDENTIEICATION

NS

raio-r-roM - FIELD

g I.LZ)_.IEN.D.Q.N_END_LQEATIQAL ‘
FILLER REMOVAL RECORDED BY

,O.Gouewsnl

13 DATF_ REMOVAJ_ STARTED F-25-78
4)  CoNTAINMENT EXTERIOR CONCRETE . E
_ TeMPERATURE NEAR TENDON: ANCHORAGE - 73 .
- |Q)__ToraL Vorume REMOVED (GAL) ~ . 5.,0, GAL.
16) SAMPLEJAKEN — _YES (2)
o~ FILLER CAP ,
". ) DATE REMOVED ‘? .75
(8). DATE INSTALLED 53 5 y 75

FILLER INSTALLATION RECORDED BV /-/ S Go/Z.AuJS/C—/

(9) DATE INSTALLED /0. 10 7-b ‘
(10) CONTAINMENT [XTERIOR CONCRETE __ F
__ TemPERATURE NEAR TENDON ANCHORAGE _22° B
J(11) Fiiier TemPERATURE AT Pump (°F) |$45°
- 1(12) FiiLer TempERATURE AT OuTier Cap (°F) /108°
1(13) ToraL Vorume INsTALLED (GAL) 70 Gacs,
'_;A) INSTALLATION PRES-SURE (ps1) 100 PS/)

FIGURE C-1- SHEATHING FILLER REMOVAL AND INSTALLATION
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 PALISADES PLANT

TENDON

o

N2 Teoacbn Loura
'-,FILLER_REMOVAL RecorDED By

e

_-F.tye-YEAjR TENDON SURVEILLANCE |

(1) TENDQN IDENTIFICATION.

_V-§6

TOP - SHDP END

WS, GorRAWS KL

1(3)_ DATE REMoval STARTED ] 9.39. 75
(4) ConTATNMENT EXTER1OR CONCRETE | '
- Teperature Near Tennon Ancromage | ©2° . .
) Totar Voruve RemOVED (GAL) 58 6AL.
SAMELE TAKEN —— . yes (1)
FILLER CAP
{(7) Date Removep 10075
Eg)' DATE INSTALLED _ 10,1, 75
FumRmﬂmmnm kwmvaTkLy~ sL@
(9) DATE INSTALLED : , \O© -0 -7 - ﬂ
J(10) CoNTAINMENT EXTERIOR CONCRETE 0
. TeEMPERATURE NEAR TENDON ANCHORAGE 65 i
(11) Fiiier TemPERATURE AT Pump (°F) 145°
(12) Fiiier TempERATURE AT OuTLET Cap (°F) 145°
(13) TotaL VoruMe INSTALLED (GAL) .21 GHL.
(1) INSTALLATION PRESSURE (PST) HAND Bdoeen

- Freure C-1 SHEATHING FILLER REmOVAL AND INSTALLATION



| . PALISADES PLANT ]
* FIVE YEAR TENDON SURVEILLANCE

TENDON - _',' o

@ TenpoN IDENTIFICATION 1 V-86 -
"l2)__Tenpon END LOCATION . | BgotroM - FiELD

" FILLER REMOVAL Recoroen By__~+ 8.

“(3)' DATE REMOVAL STAREED _ s Q.AZ?. 75
(4) CoNTAINMENT EXTERIOR CONCRETE "
: JEMPERATURE NEALTENDOM ANCHORAGE - | 7£
- 1(5) Totat VoluMe REMOVED. (c;AJ_) , , S5 6AL,
-}(6) SAMPLE TAKE_N i | —— Y«’: (U |
(»\ FILLER_ CAP o o .
’ 4(7) " DaTE ReMoveD e B | %.30.75
[(__3) DATE INSTALLED | L 10,0, 75"

‘FILLER INSTALLATION RECORDED BY /7' S. éamws/c/ |

(9) DATE INSTALLED _ /9. /0. 74’
(10) CoNTAINMENT EXTERIOR CONCRETE - -
| TemperATURE NEAR TENDON ANCHORAGE ‘ 7;2, ,
- (1D Fiiier TEMPERATURE AT Pump (°F) | 148° .
(12) FiLLer TeMPERATURE AT QUTLET Gap (°F) ﬁufr‘"é?‘?-—fﬁ_ef ‘AT o END,
- |13 Torar Vorume InsTALLED (GAL) -~ $O0cme,
- 1(24) INsTALLATION PRESSURE (PSI) | 70Pst,

. -F16ure C-1 'SHEATHING FILLER ReMovAL AND INSTALLATION

A

:fili ijl |
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' PALISADES PLANT | Page 3
_FIVE YEAR TENDON SURVEILLANCE

)

(1)__TeNDoN IDENTIFICATION S V-154
- U2)__Tenpon Enp locaTion | Torp -sHOP &ND
FlLi.ER REMOVAL RscoéDED-BY M;S-_.Goﬂéw_é/“/‘ | I A\
.- M(3) DaTE ReMoval STARTED R '/0-Ir7£;.
4) CoNTAINMENT EXTERIOR CONCRETE al 59,,-"‘
~§__.__ TEMPERATURE NEARATENDON_ANCHQRAGE | R
165)_ Totar Vorume REMOVED (GAJ_) S 45 GAL,
(6) SAMPLE‘IAKENA, B 1 YEs )

,“"flLLER CAP

~— {;) DATE REMOVED | , o io.&.’7$5
1(8) DATE [HSTALLED . ek 78 _
FILLER INSTALLATION Recomosp Br_ R - -~~~ |A
] (9)' DATE INSTALLED - . - SEE F\E.L-b END | |

(10) CoNTAINMENT ExERIOR CONCRETE

- TemperATURE NEAR TENDON ANCHORAGE

(11) Fiiier TempERATURE AT Pump (°F)

(12) FiLLer TemperATURE AT OQutLeTt Cap (°F)

- 1€13) ToraL Vorume InSTALLED : (GAL)
(lﬂ).INSTALLATION'PRESSURE (PSI)

FIGURE C l SHEATHING FILLER ReMovAL AND INSTALLATION

1
\_/
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" PALISADES PLNT - Peee 3
FIVE YEAR TENDONV SURV,EILLANCE': , e

_TENDONA_‘ . L
(1) TenpoN IDENTIFICATION | V- /b‘/
U2)_Tenpon ENp LocaTioN _ R Bo-rmM F';aa END
~ FILLER REMOVAL - Rscomn BY kB . A
- (3) DAIE,REMOVAL STARTED — | 70.4.7%
(4)- CONTAINMENT ExTERIOR CONCRETE s
__TeMPERATURE NEALTENDONANL‘HORAGE . ég'
(9_T¢MLmeﬁRmmWD(m¢) | 45gac.
166) SaupLE TAKEN ——— YES (1)
FILLER CAP
— #«(7)__Date ReMoVeD | /0. 2. 15
(8) Date InsTallenp o 10,2, 75
|  FILLERvINSTALLATION' Recorvep By RTIK. -~ - - S fIfo
- J(9)_DATE INSTALLED | - \O - 17-75
(10) CoNTAINMENT EX ERIOR CONCRETE | - _'C>
___ TempeRATURE NEAR TENDON ANCHORAGE B2 I
(11) FiLLer TemperaTURE AT Pump (°F) | |4}25C? c : -
(12) Firier TemperRATURE AT Outiet Cap (°F) |35 ° , -
(13) TotaL Vorume INsTALLED (GAL) - GOG,AL_ *
1014) INsTALLATION PRESSURE (PSI) B o pst

Fieure C-1 SHEATHING FILLER ReMovaL AND INSTALLATION




T .+ 98F-2, Rev. O L
| ' .0 T 9-23-75/sPD

- " PALISADES PLANT o e

: ’,y ; ~ FIVE YEAR TENDON SURVEILLANCE = .

} TENDHON, I
1(1) Tenpon IDENTIFICATION _ 4 .V-Q.O_JL _
_ﬁﬂ_lﬂmmJLlimmmgu - i | -“ToP-SHoP END
FILLER REHOVAL. RECORDED BY/r’ S. Gouws/a/ R 'A
: -?(3) DaTE REMOVAL STARTED o ’f :o.,g; 75 ‘; L
{(4) CoNTAINMENT EXTERI10R CONCRETE B H“
. TeMPERATURE NEAR TENDONANCHORAGE y é%_ .
15 Torar Vorume REMQVED (GaL) 1 55 GALs.
16) Savpie Toxen _ 1 yes d)
_FILLER CAP
~— i{7) DaTE Removep | | 49.3.75
(8) DATE INSTALLED S ) 0.6, 75
FILLER INSTALLATION RECORDED BY RTE A
' (9) DATE INsTALLED . | SEE Fs‘e:D END.

(10) CoNTAINMENT EX ER1OR CONCRETE
 TeMperRATURE NEAR TENDON ANCHORAGE
A (11) FiLLer TEMPERATURE AT Pump (°F) -
(12) FiLLer TEMPERATURE ‘AT QUTLET Car (°F) |
(13) TotaL VoLuMe INsTALLED (GAL)
(14) INSTALLATION PRESSURE (PST)

“F16URE C-1. SHEATHING FILLER ReMovAL AND INSTALLATION -

N




. -

“T5F-2, Rev. O _3 ,

- | T 19-23-T5/SPD
' PALISADES PLANT P 3t °
 FIVE YEAR TENDON SURVEILLANCE -
TENDON - - . . _
(1) TenpoN IDENTIFICATION . Y-R02
LZL.IELDQN_LQ_LQEEMN — | BoTTOM - FtELD
| FILLER REMOVAL RECORDED BY F 8.
- |(3)__Date Removar STARTED e _ 19, 2 'y
(4) CoNTAINMENT EXTERIOR CONCRETE-
_ TemperaTure Near TENDON ANCHORAGE e
(5) _Totar VoruMe REmovED (eal) . S5 en 4.'.
_'_(_5) SAMPLE TAKEN . YES (2)
o SAMPLE MARKED ¥ CouTRINS WATER (APPROX, lPr)
" v 2 ao;«/rﬁm.s c&swa FILLER
FILLER CAP | o :
(7) DATE DEMOVED o -} 70.3.7%5
( ) DATE INST'\LLED L 10,3, 75
FILLER INSTALLATION ReCORDED BY ’RTK
| (9) DATE INSTALLED _ R 10-30-75
(10) ConTAINMENT EXx.ERIOR CONCRETE I
| TemperATURE NEAR TENDON ANCHORAGE cs° .
(11) FiLLer TeMPERATURE .AT Pump (°F) 1 145°
(12) FioLLer TempeRATURE AT QutieT Cap (°F) |~ 138° -
1(13) TotAL Vorume INSTALLED (GAL) | T7OGR.
Ka4) InsTAaLLATION PRESSURE (PSI) | 110 PST.

“Fieure C-1 SHEATHING FILLER RemovAL AND INSTALLATION




-

. TSF~2, Rev. O: ~

- 9-23-75/SPD.
| | , - PALISADES PLANT | ‘_Page3l ‘
c , FIVE YEAR TENDON SURVEILLANCE o
R‘I‘IERDON”" - . ]
(1) Tenpon IDENTIFICAfloN - V-280

32) TENDO»L Lup LocATIon

[TOoP - SHOP END

FILLER REMOVAL RECORDED BY #.S. Gozanwsz./

~ .

- FILLER CAP

,,(3)“ DATE,REMOVAL STARTED C /007,75
(4) CoNTAINMENT EXTER10R CONCRETE A

1 TemperaTure Near TENDON ANCHORAGE 1 69°

1(5)  Torar Vorume REMDVED (GAL) _ | 50 AL
(6) SAMELE TAKEN —_ YES (1)

'(}) _Date R .Ehoch.

10, 7. 75

) DATE INSTALLED

10, 7. 75

FILLER INSTALLATION RECORDED Bv ’E?T&i.

- 1Y) DATE INSTALLED

SEE FELDEND

| (10) CONTAINMENT EX.EZRIOR’ CONCRETE -

TEMPERATURE: NEAR TENDON ANCHORAGE

(11)'F1LLER TemPERATURE AT Pump (°F)

(12) FiLLer TemPERATURE AT OuTLET Cap (°F)

113 TotaL VoLuMe INSTALLED (GAL) -

(14) - INSTALLATION PRESSURE (pSI)

F1Gure C-1' SHEATHING FILLER RemovAL AND INSTALLATION -




| WSF-2, Rev. 0.’

. ' U~ 9-23-75/spD
.-+ ' PALISADES PLANT =~ | Peee3
. FIVE YEAR TENDON SURVEILLANCE -~ =

Ot

(1)__TeNDON IDENTIFICATION _ | V-280
(2)__Tenpon END LOCATION. A BOTTOM - FIELD
FILLER REMOVAL Recoroep Bv___F. 8.

- .(Bf) Date REMOVAL STAR‘H—:D S 3 /0.3.75_
(4) CoNTAINMENT ExTERIOR CONCRETE S
___TeMpERATURE NFAR TENDON ANCHORAGE. 73 ‘

(5) TotaL VolLuMe REMQVED (GAL) - ‘ | 50 6AcL.
(6) SAMPLE JAKEN ' - 1 YES ) —
FILLER CAP

'(7) DA.E DemMoveED - e 10,7 75

(8) DatE INSMLLED - | | 10.7.75%

FILLER INSTALLATION RECORDED By Rri

- i9) DATE INSTALLED L \oM\T7ews
110) ConTAINMENT Ex:ERI10R CONCRETE o
~~ TemperaTURE NEAR TENDON ANCHORAGE __63°%.
(11 FiLLer TEMPERATURE AT Pump (°F) |~ 145°
(12) FiLLER TEMPERATURE AT OUTLET Cap. (°F) - 138°
~l€13) _ToraL Vorume. INSTALLED (eAL) ~ 50 gL
(14) INSTALLATION PRESSURE (PSI) L 50 Ps|

F1eure C-1 SHEATHING FILLER REMOVAL AND INSTALLATION

T .

—



PALISADES PLANT
~ FIVE YEAR TENDON SURVEILLANCE

P

TENDON -
[0 TENDONJDE'NTI‘F_ICATION ‘ - T Di-23 -
" 12)_Tenpon Enp LOCATION. i L SHOP END
:~FILLER REMOVAL RECORDED Byi?fr'kanpu;u4> ' A
N [€)) DATE Ramoym_ STARTED 1 _IO-'&B-‘.’ZS
{(4)  ConTaNMENT EXTERIOR CONCRETE 1 co '
TemperaTURE NEAR TENDON ANCHORAGE (e
 I5)__TotaL VoL uMe REMOVED (GAL) ) N LS eaL.
(6) SAMPLEJAKF_N -' — ' _2ES €D
(..\ FILLER CAP | | o
~ k7) DATE Removep - _ ' |O-23 75
'_;|_§) Date INSTALLED S [SEENERESY
{-FILLER INSTALLATION RECORDED BYT?"kaiﬂJP'CALb~ ' 'f S :; .;lzﬁl
'_(9) DATE INSTALLED ..» | '  . LSRN L S S |
1€10) ConTAINMENT EXTERTOR CONCRETE | | o |
1 TemperRATURE NEAR TENDON ANCHORAGE 3 r72¥
(1D Friier TEMPERATURE AT Pump (°F) _l4s°
(12) Fiiier TeMPERATURE AT OuTLeT Gap (°F). | 145°
4(13) TotaL VoruMe INSTALLED (GAL) 1.5 eaL.
124) INSTALLATION PRESSURE -(PSI) - HAaND Pouvesn

~. Freure C-1 SHEATHING'FILLER-REMOVAL AND INSTALLATION

*




PALISADES PLANT

S ‘EI‘VE-YEAR TENDON SURVEILLANCE:
 TENDON )
- 1 TennoN IDENTIFICATION DI-33
| ',Mmmﬁuummw - FliEw END
FILLER REMOVAL RECORDED BY’RTKPUP‘LKA o
&) DATE REMoval STARTED lO a3 ‘75 |
o
__TEMPERATURE NEAR TENDON ANCHQRAGE . 4'9 L
| (5)__Tarat Vorume REMOVED (GAL) LS gaL .
';Lﬁ) SAMPLE TAKEM j_ ﬁi(:ﬂ_
o FILLER CAP e
~. (7 DATE REMOV:D 10 -23-75
K8 DaTE. INSTALLED

FILLER INSTALLATION RECORDED BY?T KQUPluz_A

| \@-a‘n-ﬁs

| r(9) DATE INSTALLED

IO a'?-“?S
[(10)_ConTAINMENT EXTER1OR CONCRETE o |
1 TemperaTURE NEAR TENDON ANCHORAGE. 45~
(11) Fitrer TemperaTuRe AT Pump (°F) 45 .
(12) FiLLer TempERATURE AT OuTLeT Cap (°F) 45°
113} TotaL Vorume InsTALLED (GAL) .S GAaL.,

_(_lﬂ) ‘. INSTALLATION PRESSURE} (ps1)

- HAND Pouesn

FIGuRE‘;C-l 'SHEATHING FILLER REMOVAL AND INSTALLATION |

@




g

*TENDON

| .-,(3) DATE REMOMAL STARTED

(Ll) CONTAINMENT EXTERIOR CONCRETE' » | 60'

4 TeMPERATURE NEAR TENDON. ANCHORAGE 6 _
(5) _TotaL Vol uMe REMOVED (GAJ_) _ | LS G,

"%-ﬁ) ‘ _SAMELE TAKEN - YES (1)
-FILLER AP

) Dr\lC RENUV’Eu. | .' ‘Oaa"?Q |

(8) DATE INSTALLED

- PALISADES PLANT

** FIVE YEAR TENDON SURVEILLANCE =

1(1) Tennon IDENTIFICATION'

bi-sx'

.FILLER REMOVAL RECORDED BY'\? T \(izup\c.w:.

éHOP END

19 Q8 ’?5

\O 29" ""5

FILLER INSTALLATION Recomn BY’QTK\ZL)@\L\%}

(9) DATE INSTALLED L _10-39-75

110 CONTAINMENT EXTERIOR CONCRETE N s - ﬂ
' TeMPERATURE NEAR TENDON ANCHORAGE O~ o
(11) -FiLLeEr TemPERATURE AT Pump (°F) _145° |
(12) FiLLER TEMPERATURE AT OuTLET Cap (° F) 1AS°

(13) ToTaL VoLuMe INSTALLED (GAL) B=Y-TN

HANB p@uQ@

' _lll) INSTALLATION PRESSURE (ps1)

FIGURE C 1 SHEATHING FILLER REMOVAL AND INSTALLATION :




(gy

o

~ TENDOW

I ()

- d®

PALISADES PLANT

FIVE YEAR' TENDON SURVEILLANCE '

@ TENDON IDENTIELCATION . DI-51
42 Tenpon END LOCATION _ Feas END -
HMMHMLMMWW@TMmeA
13) DATE REMovAL STARTED | 10-209- ’ICS
LoNTAINMENT'EXTERmR CoNCRETE _ o
- TeMpeRATURE NEAR TENDON. ANCHORAGE >S4~
(5) . Torat VoiumMe REMQVED (GAI_) ' LS énl .
SAMELEJAKEN - ves (4)
| FILLER CAP
(7) _Dave Removep 00875
( ). DATE IMSTALLED IO AD-15 |

FILLER INSTALLATION RECORDED BY ’L?T KP—UPIC.V.b

(9) DATE INSTALLED 4 | IO AS- 5
(10) CONTAINMENT EXTERIOR CONCRETE °
1 TemperATURE NEAR TENDON ANCHORAGE oSS
K11 FivLer TemperaTure AT Pump (°F) 459
(12}'F’ILLER TempeRATURE AT OUTLET Gap (°F) 145 ©
(13). TotaL Vorume InNsTALLED (GAL) 1,5 GAL.

B T

INSTALLATION PRESSURE. (PSI)

LHAND PouReED .

"'eruRE C-1 SHEATHING FILLER REMOvAL AND INSTALLATION

3



© PALISADES PLANT
FIVE YEAR TENDON SURVEILLANCE

TENDON

{(1)__TenpoN IDENTIEICATION [ Da-=l
" 2_Tenpon Enp LocaTion | cwoP

© _FILLER REMOVAL Recoroep BYRTMRUPICK

C

" f3)__Date REMOVAL STARTED . .' ,..IO.-v&&-,-"?S
- f(4) _ ConTAINMENT EXTERIOR CONCRETE O
| TemPERATURE NEAR TENDON ANCHORAGE S5a
" |B)_Torar Vorume Removep (eal) ' .S GAL..

s ()] SAMRLEJAKEN — L_ <i)

FILLER CAP
T Dare perover 102575

¢ ) DATE INSTALLED 10. M

- --v,_FILLER INSTALLATION Recoroep BYMP\C—\Lb

(9) Date lNSTALLED . JO CESME
1(10) ConTAINMENT EXTERIOR CONCRETE . o
TEMPERATURE _NEAR TENDON ANCHORAGE | 68 -
(11) FrLier TEMPERATURE AT Pump (°F) 14s5°
(12) Friier TemperATURE AT OuTLET Cap (° ) _ [45°
(13) TotaL VolLuMe INsTALLED (GAL) LegaL. |
_;Ll), INSTALLATION PRESSURE (ps1) _ HANgPou@ |

FIGURE C l SHEATHING FILLER REMOVAL AND INSTALLATION




o~ . PALISADES PLANT
© FIVE YEAR TENDON SURVEILLANCE

TENDON

i o | |
i (1) TennoN IDENTIFICATION - | Da-ul
‘ " €2 Tenpon END LocATION. e FIELD
" FILLER REMOVAL Recorpep By R KRueickets A
" ¥3) Date REMOVAL STARTED = | 10-21T%
§(4)  CoNTAINMENT EXTERTOR CONCRETE ~ 0% |
_ TemprraTure Near TENDON. ANCHORAGE il g
&) Torar Vorume REMOVED (GAJ_) | - 1.5 6gpr-
16) SAMPLE TAKEN 1 Yesda)
G FILLER CAP- : . - R
'(7\ ﬂn-r:: Q:MQVc'n ‘ . I , - ' 10-al- "?5
( ) DATE_ INSTALLED LY L 10-25 aa -5
FILLER INSTALLATION RECORDED BY?T Krzuplqu L |@
(9) DaTE lNSTALLED. - - ] IC> ERER 'Zii
(10) CoNTAINMENT EXTERIOR CoNcRETE . e -
1 TemperaTURE NEAR TENDON ANCHORAGE - .r?ID B
(11) Friier TemPERATURE AT Pump (°F) ' 'j4-5°'
(12) FriLer TeMPERATURE AT OuTLET Cap (°F) | - 1485°
1(13) TorAL VorLume INSTALLED (eAL) B R -X-7 N
{C14) INSTALLATION PRESSURE (PSI) HAND Poueed i

- F1eure C-1 - SHEATHING FILLER RemovaL AND INSTALLATION |

< T '




.

"~ TENDON

™
9

|(1)__Tennon IDENTIEICATION Da-49
U2 Tenpon Enp LocaTIoN _SHOPEND
. FILLER REMOVAL Recorpen Bv. RTKRueickn
(3)_DaTe REMOVAL STARTED [©-2075
(4) CoNTAINMENT EXTERIOR CONCRETE o
TEMPERATURE NEAR TENDON ANCHORAGE 8 o
(5) . Torar Vorume Removen (Gar) _1.SGgaL.
(6) SAMPLE TAKEN - _YES (1)
- FILLER CAP
(7) _DaTE REMOVED 10-20-TT5
(8) DATE I’\ISTALLED

PALISADES PLANT -

FIVE YEAR TENDON SURVEILLANCE o

_ lga\ s

FILLER INSTALLATION Rscom BYQTKQUPMMA

(9) DATE lNSTALLED - JO al 5
(10) CoNTAINMENT EXTERIOR CONCRETE -
1 TemperaTURE NEAR TENDON ANCHORAGE 68°
(1D FiLLer TemPerATURE AT Pump (°F). _|4s5°
(12) FiLLer TeMPERATURE: AT OuTLET Cap ( F) 145°
113> ToTaL VoruMe INSTALLED (GAL) | L.S5gaL.

“1C14) INSTALLATIOAN PREssuRE (ps1)

-

| HAND Poured

- Froure C-1 SHEATHING FILLER REMOVAL AND INSTALLATION



)

" PALISADES PLANT

® FIVE YEAR TENDON SURVEILLANCE
TENDON. | | o
1A TENDONJDENTIFICATION Da-49
‘ ‘L2l_.IENIEELJiJl_LQQAIlQN_f _ Fiewn END

.FILLER REMOVAL RECORDED BY_E__KEQ_L':.&&__

Y

A3 DATE_REMOYAL STARTED LO_QQ;'IS
(4) CoNTAINMENT EXTERIOR CONCRETE
TEMPERATURE NEAR TENDON ANCHORAGE &8°
|&)_Tarar VorumMe REMOVED - (GAJ_) __1.5gAL.
o (6) SAMPLE TAKEN YES (4)
FILLER CAP |
7) DHTE REI'IOH_U _{O- 9.0 ‘TS
(8 DATE INSTALLED |Q_§.l S

- FILLER INSTALLATIDN RECORDED BY QT' KIZUPM.;LA

(9)_Dare INSTALLED - |o-'a|-_'?5
- J(10) CoNTAINMENT EXTERIOR CoNCRETE | e
| TempeRATURE NEAR TENDON- ANCHORAGE 68~
{(11) Fiiier TempeRATURE AT Pump (°F) 4s°
(12) FiLLer TeMPERATURE AT OuTLET Cap (°F) [45°
(13> TotaL Vorume INsTALLED (GAL) (.S GgaL.
1) INSTALLATION PRESSURE (PSI) HAND POURED _

- -F1eure C-1 SHEATHING FILLER REMOVAL AND INSTALLATION




P - - PALISADES PLANT - |
(3 ~ FIVE YEAR TENDON SURVEILLANCE

CTEMON e
4(1)  TeNpoN IDENTIFICATION D3-40
“ {2)_ TennoN Enp LOCATION SHOP END
- FILLER REMOVAL Recoroep Bv_RT.K.
4(3)__Date Removal STARTED \0-16-75
- Y4)  CoNTAINMENT EXTERIOR CONCRETE o
1 TewperaTure NeAR TENDON ANCHORAGE SA°
(9 Totar Vol ume ReMOVED (GAl) LS @b .
1) SAMPLE IAKF_N ' eSS (1)
fa _;FILLER CAP | A
~ ko DaTE REMOVEL \Q-1e-75
E@. DATE INSTALLED \O 1775
-FILLER INSTALLATION - Recoroep By RTK.

;'(9) DATE lNSTALJ_ED . - 1I0-1T7-75
~ J(10) CoNTAINMENT EXTERIOR CONCRETE o '
|____TemperATURE NEAR TENDON ANCHORAGE _G4A°
- |(11) Friier TEMPERATURE AT Pump (°F)- _145°

- 1(J2) Friier TempeRATURE AT OuTiLeT Cap (°F) 145
1137 TovaL VoLume InsTALLED (GAL) LS GaL.
2Y)_InsTALLATION PRESSURE (PST) [4ans Povesh

- F1eure C-1 SHEATHING FILLER ReEmOVAL AND INSTALLATION




S PALISAD'ES-‘ PLANT

® ~ FIVE YEAR TENDON SURVEILLANCE
 TENDOR R |
-l TENDQNJDENTIFJCATLON . , - DR-40 '
" 20 Tennon Enp LoCATION | FeneEnd

o .FILLER REMOVAL RECORDED By_FEB.