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INTRODUCTIOM AND SUMMARY

During {¥=gervice inspections (I1SI) of the post-tensioning system of the
LaSalle €8unty Station (LSCS) for Unit 1 (10th year) and for Unit 2 (5th
year), the tensile test results for two wire samples fell slightly below
the required technical specification minimum value. The laboratory
testing of the tendon wire_samples indicated that two out of a tota) of
twelve samplies did not meet the minimum tensile strength value of 240
ksi. Three samples from each wire were tested and the other two sumples
taken from the same wires for both tendons met the required minimum
tensile strength, The two samples below 240 ksi were from vertical
tendon Y¥22A of the Unit 1 containment, and from vertical tendon V231C
from the Unit 2 cortainment, The tested strengths for these two samples
were 239.5 ksi (0.2% low) and 237.0 ksi (1.25% low), respectively,

Technical Specification 4.6.1.5 requirements were met except for the wire
test results,

In accordance with LSCS Technical Specification 4.6.1.5, we have
evaluated the containment considering these wire test results and find
that the conteinment is above the required Tevei of integrity. The
evaluation of the containment integrity was based on a detailed review g
of: a) the wire tensile strength test results from the tendon inspect

and from the CMTRs obtained for these tendon wires before installat{

b) evaluation of the containment tendon wire tensile properties to
determine the variation in the tested strengths, c) tendon lift-off
forces measured during the current surveillances and all surveillances
conducted to-date with respect to their predicted values, d) visual

inspections and filler grease laboratory test resulis, and @) design of
the containment system,

CONTAINMENT DESCRIPTION

The LaSalle primary containment consists of a steel dome drywell head
anchored to a post-tensioned concrete containmen? shel) monolithically
supported on a reinforced concrete basemat and is shown in Figure 1. The
containment was designed for an accident pressure of 45 psig along with
appropriate concurrent loads and load factors 1isted in FSAR Table 3.8-3
and Design Assessment Report (DAR) Table 4.1-1. WNonprestressed
reinforcing steel is provided in the prestressed containment shell %o
carry flexural stress at points of discontinuity such ag penetrations and

the wall-Basemat junction, and to distribute strains due to shrinkage and
temperative.

The posiitensioning system is shown in Figure 2 and consists of:

a. 174 hoop (horizontal) tendons placed in a 240° system below

elevation 792' and 14 hoop tendons in a 360° system above elevation
792",

120 meridional (vertical) tendons anchored at the bottom of the
basemat at elevation 666'-4" of which 60 "C" tendons stop at
elevation 786'-6", 30 "B" tendons stop at elevation 815'-2 1/2" and

the remaining 30 "A" tendons are anchored at elevation 821'-6° and
elevation 84]1'-6",




Each tenda® consists of ninety 1/4 inch nominal diameter ASTH A42] Type
BA wirew gth @ button-headed BBRY type anchorage.

The tendons were manufactured by Inryco Products, 11)inofs. Initia)
stressing of the tendons was completed during 1978 for the Unit 1
containment and during 1980 for the Unit 2 containment, The containment
design 15 based on a 40 yea? minimum tendon stress of 141.7 ksi (626 kips
force) for all the vertical tendons and 140.4 k31 (620 kips force) for
311 the hoop tendons, The stress levels correspond to the seated end of
the tendons and were determined dased on & predicted 40 year prestress

loss of 15,648 from the design seating stress (168 ksi) for the vertica)
tendons and 10,408 Tor Lie twop iendons,

In order to ensure that the actual prestress 1085 is within the value
allowed in the design and to ensure continued performance of the post-
tensioning system, periodic in-service ingpections (IS1) are conducted as
specified in the LSCS Technica) Specifications.

DESCRIPTION OF CONTAINMENT I1S1 PROGRAM

The LaSalle containment structura) integrity 1s engured wtilizing a 3
periodic surveillance program which includes both scheduled containment
post-tensioning system examinations and Integrated Leak Rate Tests
(ILRT). The primary containment "1imiting conditions for operation® are
included in the LSCS Technical Specification Section 3.6.1.5, and the
“surveillance requirements” for the primary containment tendons are
included in Section 4.6,.1.5, Both the Unit 1 and 2 technical
specifications are included in Appendix A,

»

A post-tensioning tendon surveillance for each unit 1s carrfed out 1, 3

and 5 years after the Structura) Integrity Test and thereafter every five
years, Each surveillance consists of the following:

8. Lift-off of a sample of tendons to determine the existing force in
the tendons., This lift-off force is compared to a predicted value
which accounts for losses in force in the post-tensioning,

One hoop tendon and one vertical tendon are detensioned and one wire
Is removed from each, The wires are examined, and three samples of
the wire are tested to determine its tensile properties per ASTM

A2y

A visual examination of the containment concrete surfaces in the
ared around the post-tensioning anchorages 1s carried out to ensure
there 15 no structura) distress. The anchorage components,
anchorheads, s™ims and bearing plates, are also examined.

The sheathing filler grease is examined and tested to ensurz that

the corrosion preventative system is adequately performing 1ts
fuv ¢ction,
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EVALUATION OF CURRENT ISI WIRE TEST RESULTS

A1) but two of the twelve wire tust samples met the technical
specifiCufion tensile strength requirement of 240 ksi, The results of
the two samples with strengths less than 240 ksi fndicated a tested
tensile strength of 237.0 ksi for tendon V231C, end sample 2, and 239.5
ksi for tendon V22A, end sample 2. A1) samples meet or exceed the
minimum specified tensile strength including the other samples from the
same wires that had & low result, The IS wire test results and the OMTR
results for the tendons inspected fn this surveillance are presented fin
Table 1. The ISI wire test results include three samples from eich
wire, The CMTR results include the results from each coi) that was used
to fabricate the tendon; e.g. tendon MABA was fabricated from four coils
of wire and sampies were taken from both ends of each coi)l. The ISI test
data summary and the CMTRs contain the measured diameter and the break
force for the wire samples and are included in Appendix B,

For tendons H4BA and H23FE, the tested tensile strengths are acceptable
and are consistent with the CMTR values. The wire elongation values are
acceptable,

As seen from the CMTR data, both tendons V22A and V231C were made of w
with tensile strengths as low as 243.7 ksi for tendon Y22A, and 240.9 ’
for tendon V231C. Considering the range in tensile strengths obtatined, . °
from wire testing, the wire test results are consistent with ~he OMTR
deta for the tendons. The original CMTR testing was performed for each
co'l. The LaSalle cofl test results meet the minimum tensile strength of
240 ksi1, The test results fell at or above the required strength. The
range of CMTR tensile strength results is presented in Table 2. The
front to back variation in test results is important to understand the
subject LaSalle surveiilance wire test results, Front to back varfation
for a random sample of 62 coils from the LaSalle CMTRs showed & mean of
2.7 ksi, This same type of varfation may exist along the length of the
wire in the coil which s untested except during in-service

Inspections, ASTM AdZl provides sufficient controls on wire diameter,
wire strength, wire chemistry, and wire “buttenheadability” to assure
:hat tendons can be fabricated and stressed to specified prestress

orces,

The differences between tha original CMTR testing and the ISI testing
contribute to the apparent difference between the CMTR tensile strengths
and ISI fensile strengths for the wires from tendons V22A and V231C. The
locatiod.of the sample within a coil and frequency of tests along the
wire 18 different for the O{VR tests than the ISI testing, An individua)
wire test during wire production follows the same procedure as used in
wire testing during ISIs. However, the number of tests per unit weight
of wire is much greater during the ISIs, The three ISI *--t specimens
are taken from an individual wire, while the CMTR data 15 uased on the
front and beck ends of an individua) coil, The wire manufacturing
process controls the wire diameter and stress relief sufficiently to
obtain tclerable uniformity along the wire in a cof)., But wire strength
will vary slightly in any given location in the coil. A coil will weigh
from 800 to 1200 1bs. and thirty six 200 foot wires can be made from a
1200 b, coil,
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The ISI test sample conditions also differ from the tests reported in the
CMTRs, HMandling of the wire during extraction from the tendon and
shipping to the testing laboratory could effect the tensile strength,

The results of wire tests are sensitive to sample length, rate of
loading, wire bend (or wire out-of-straightness) and eccentricities which
Mmay be present in the test machine, Wire bend, short sample length, and
machine eccentricity produce or amplify bending stresses and strains and
will result in a lower tensile strength than the wire capability. Too
high & test loading rate will break the wire before its capability fs
reached. The ISI wires actually tested had a bend greater than 2 inches
in a 50 inch length which resulted from the coiling of the wire sample
for shipment from the station to the laboratory, This bend corresponds
to & permanent strain in the test sample of 0.001 inches/inch, This
permanent strain will reduce the strain capability of the wire and will
produce wire tensile strength and strain less than the wire would be
capable of 1f it were strafght, The original LaSalle Inryco
specification for purchase of the wire required the wires to have a
maximum 1 inch of bend in a 6 foot length,

A1l wire samples from the vertical tendons did break above the reguired
force. The minimum specified break force corresponding to ASTM A421 1/
inch diameter wire 1s 11,780 1bs, The minimum break force recorded
during ISI testing 1s 11,850 1bs, for tendon V22A and 11,830 1bs. for
tendon V231C, both of which exceed the minimum specified force \ 3
requirement, Tendon design is based on the force being imposed by the
post-tensioning system on the containment structure. Individual wires
are counted on to supply a certain portion of the overall tendon force.

Testing of additional wires is not warranted. The wire test tensile
strength results are consistent with the CMTR results when normal testing
variation and test sample condition are considered, As stated, the lower
strength as expressed in terms of stress is of no design consequence, and
does not indicate any degradation of the post-tensioning system or loss
of integrity of the containment,

CONTAINMENT TENOON SURVEILLANCE WISTORY

The current containment tendon surveillances are the fourth for Unit 1
and third for Unit 2 since the Structural Integrity Tests. The
Structural Integrity Tests for Units | and 2 were performed in

Dece 1978 and June 1983, respectively. The start dates of the
surveilTances are as follows:

Unit 1 nit
June 1980 April 1984

April 1982 November 1986
November 1983 February 1988

February 1988

A1l surveillances include 1) tendon 1ift-off tests, 2) visual inspection
of tendons, anchorage components and concrete, 3) visual inspection and
testing of casing filler grease, and 4) removal, inspection and testing
of tendon wires, The past surveillances for both units have shown no
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indication of any type of degradation of any of the post-tensioning
system components,

Tendon TWPR~off forces from recent and past surveillances have been
acceptable as shown in Table 3, where 11ft-off forces are compared with
predicted forces, Tendon forces above the predicted values indicate that
the prestress assumed in the containment design is available and that the
design stresses calculated in the containment reinforcing steel ancg
concrete meet the FSAR requirements. These tendon 1ift-off forces also
indicate, when compared to the predicted values, that losses in the
tendon stresses are occurring at a rate less than predicted which is
indicative of acceptable prestress at the end of the plant 40 year life,

The visual examinatfon of the tendon anchorages and the remcved tendon
wires during the past surveillances indicate no component degradation,
Grease coverage on the system, and the condition af ihe anchorage
components and removed wires have been acceptable., Grease chemistry
results 1.e., the quantity of water soluble chlorides, nitrates and
sulfides, have been acceptable.

The wire tensile strength test data from the past surveillances are sho
in Tables 4 and § for Unit 1 and 2, respectively. Also shown are the
corresponding CMTR values for the various cofls making up the tendon fr
which wires were removed, As seen from the IS] test results, al)
previous wire tests have been acceptable. The average tensile strength
of all ISI wire test results to date is 249 ksi, Comparison of the ISI
results with the CMTR results shows the same average tensile strength
results which indicates that there is no strength degradation from the
time the CMTR tests were performed. Comparison of CMTR results and ISI
results does, however, indicate normal scatter which as discussed
earlfer, is attributable to variation along the wire and variation in the
wire testing procedure.

Therefore, it can be concluded that no degradation has occurred in the
post-tensfoning system., The surveillance results indicate that the
containments are in the same condition as they were when the Structura)
Integrity tests were performed.

DESIGN OF CONTAINMENT

The reqlid level of containment integrity is a.ailable considering the
wire suits from tendons Y22A and V231C. The tendon 1ift-off
forces fRmk the recent and past surveillances are above the predicted
forces ay tebulated in Table 3 indicating the required prestress assumed
in the containment design 1s available and that the minimum design stress
margins for the reinforcing steel and concrete presented in the LSCS DAR
Tables 5.1-1 through 5.1-14 are unchanged. The wire break force s above
the required force, and therefore the tendon strength is greater than the
nominal strength based on 240 ksi for 90-1/4 inch diameter wires. It
a1so should be noted from Table 2 that the average CMTR tensile strength
s 249 ksi resulting in additional margin in the tendon strength,
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The uitimate interna) pressure capacity of the containment is more than 3
times the design accident pressure of 45 psig and is 1imited by the
personnel airlock bulkhead assembly. The capacity of the containment
pressure Doundary backed by concrete 1s more than 4.5 times the design
pressure and will not be affected by the recent wire test results, since
the break forces for all the wire samples exceeded the minimum break
force requirement,

CONCLUSTON

The LaSalle containments meet a)) FSAR design and technical specification
requirements, There has been no change in the containment condition
because:

a. Minimum specified ultimate force required for breaking the
individua) wires was met,

b. The two Tower strength test results are understandable based on
original material test and normal varfation along a wire, and
variation in test procedures.

€. Visual and Vift-off results indicate that the containment ‘.
prestressing system is performing as required.

0. Average ISI wire test -~<ylts over the 1ife of both units exceed t
minimum specified stre . y a significant margin,

€. The design and ultimate strength of the containment is not affected
by these results,
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1S1 YEAR  TENDON

1988

HABA

10th yr,

Unit ]

1988
S5th yr.
Unit 2

1988

H23FE

V22A

10th yr,

Unit !

1988
Sth yr.
Unit 2

Note:

va3lc

Fl, F2, .... = Front

Table 1

IS1 WIRE TEST RESULTS

SAMPLE  STRENGTH
1.0, (KS1)
End 1 250.%
Mid 248.0
ind 2 256.5
End 1 247.5
End 2 247.5
Mid 248.5
End 2 239.5
Mid 242.0
End 1 240.5
nd 1 240.5
Mig 240,0
End 2 237.0

Bl, B2, .... = Back

3 ELON

5.69
4.82
5.20

CURRENT YEAR !19§EE SEIVEIEEANE? UNITS 1 & 2

OMTR RESULTS
SAMPLE  STRENGTH
L0 _(KSD)
Fl 246.9
Bl 249.7
F2 240.4
B2 253.8
F3 247.3
B3 248.5
Fa 240.9
B4 248.9
Fl 244.0
Bl 248.1
F2 250.1
B2 252.6
F3 249.7
B3 257.9
Fa 249.7
B4 253.4
Fl 248.5
Bl 243.7
F2 2449
B2 243.7
Fl 246.5
Bl 250.6
F2 246.9
B2 246.9
F3 240.9
B3 241.3

E

Iviviviviviv
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Table 2
STATISTICAL EVALUATION OF TENDON WIRE TEWSILE PROPERTIES

-

PROPERTY MAXIMUM  MINIMUM HMEAN STD. DEVIsTION

Tengile strength (ksi) 2635 240.0 249.73 5.21
8Elongation 6.6 4.0 5.10 0.62

Number of samples = 341




let

3rd

Sth

10th

Tendon
Nark
yr, Unit 1
HICB
H12AC
H12CB
H20CB
H21AC
H48AC
HSEBA
HS6CH
H70B
V1SA
vVisc
V20A
V29A
vV47C
yr, Unit 1}
H2CB
Hi4AC
H24BA
H37CB
K47CB
H4B8AC
HS7CB
HEOB
V&C
vVisC
Vi7A
v3aac
v42cC
yr, Unit }
H3BA
H12BA
H21CB
H23BA
H38CHB
H48AC
H49AC
HE8B
vSh
viscC
V23A
V27A
V28aA
V29A
v3ic
yr, Unit 1
H4BA
H41CB
H48AC
H30AC
vVisC
V22A
V308

Lift-off
Heasured

693.8
675.0
693.8
652.5
671.3
697.4
€80. 8
708. 8
697.9
690.0
690.0
690.0
6€78.8
690.0

661.5
654.0
665.9
6357.5
672.95
676.9
702.8
684.0
683.0
690.0
675.0
683.0
€735.0

676.95
630.1
642.7
627.6
642.6
668. 8
6357.7
6357.7
673.0
676.8
663.9
688.2
627.7
657.9
673.0

642.8
673.95
678.95
667.2
647.6
666. 2
651.3

' WR TR g gepeeney T Y W

3

Table 3
LASALLE UNITS 1 & 2
Comparison of Messured ve.

(Kipe)
Predicted

643.7
643.7
€43.7
"»"\3. 7
B'd"ao 7
x.". ’
643.7
“30 7
643.7
6351.7
651.7
6351.7
6351.7
631.7

648.0
621.0
629.0
626.0
640.0
641.0
€43.0
640.0
649.0
€49.0
645.0
64%.0
649.0

647.6
624.5
624.5
616.7
620.3
637.95
630. 4
646.3
644.3
645.7
641.95
641.5
641.5
641.5
642.7

638.1
629.2
633.1
636.5
641.9
637. 4
640.1

- -

Predicted Tendon Forces

130440

Adjacent tendon
®# 2 X lover than predicted
Adjacent tendon



Table 3 (Cont'd)
LASALLE UNITS 1 & 2
Comparison of Messured ve. Predicted Tendon Forces
Tendow Lift-off (Kipe)
Nark .- Hessured Predicted
ist yr, Unit 2
H1GF 676.9 645.95
H12EC 635. 4 629.3
H12GF 639.3° 629.3
H2006F 650.95 621.95
H48EC 66%. 6 641.0
H360F 648.6 639.3
HS6FE 646.7 639.3
H70F 6635. 6 643. 8
V21i4A 666. 6 644.9 Adjecent tendon
V215A 636.7 644.9 ¢ 1 X lover than predicted
8 V215C 662.9 649.1
V216A 666. 6 637.7 Adjecent tendon
V220A 655. 4 644.9
V2294 644.2 644.9
V247C 666. 6 641.9
ard yr, Unit 2
H2GF 674.8 644.9 W
H14EG 618.2 616.7 ‘
H24FE 626.2 624.5
H37GF 648.1 614.7
H46GF 629.8 629.4 Adjascent tendon
HA7GF 630.9 6335.9 ¢ .8 X lover than predicted
H480F 648. 6 644.2 Adjscent tendon
H48EG 659.7 637.95
HS7GF 633.9 623. 4
HEOF 638. 4 636.95
v206C 646.2 645.7
v215C 649.2 645.7
V217A 646.2 641.95
v232C 659.2 €45.7
v242C 653.7 645.7
Sth yr, Unit 2
H3FE 649. 6 6495.2
H12FE 633. 4 621.1
H210GF £90.3 621.1
H23PD» 640.9 613.3
W _; 664.2 624. 4
H48 662. 4 633.0
HAORY 665. 4 633.0
H68F 658.9 643.9
V20SB N/A ¢ 641.9 * Lift-off echeduled
4 v215C 651.3 643.3 for October
V223A 666. 4 639.1
V228A 651.3 639.2

va3sic 63568. 8 643.3



Table 4
UNIT 1 SURVEILLANCE HISTORY
L

ISI WIRE TEST RESULTS CMTR RESULTS

SAMPLE  STRENGTH SAMPLE  STRENGTH
IS1 YEAR TENDON  1.D. (KS!) 8 ELONG.,  1.D. (KS1) 8 ELOWG,

1980 H20CB 258.7 4.5 Fl 251.4
1st yr, 258.7 4.8 8l 2°%.4
259.7 5.2 F2 251.4

82 251.0

F3 249.7

83 248.5

245.3
202.8
246.1
242.8

248.9
254.2
252.6
256.6
250.1
253.8
261.3
266.9

e -

jviviviviviv

5608 BLLDBES
- - - - . -

-

PO0OO 000000

iviv jviviviv

- - o
COoOPLsL DOOODOO COOO COOON~NAG

-

Iviviviv

242.9
241.7
242.4
263.6

-

Iviviviv

1983/84 H23BA

Sth yr, S

248,1
249.7
249.3
251.4
249.3

243.3
248.9
242.9
243.3

- - -

iviviviviviv
SRPON LOELEE BLDL LBESBEGBLS
- - - - - - EE

iviv
- . -

Note: B = Button end
M= Middle
C = Cut end




o
ISI_ YEAR  TEWDON
1984 H20GF
1st yr,

V247¢C
1986 H2GF
3rd yr,

v24zC

Table §

UNIT 2 ﬁURVEI§§ANCE HISTORY

IS] WIRE TEST RESULTS
SAMPLE  STRENGTH

1.0, _(KSI) 3 ELONG.
L1 250.0 5.0
L2 253.0 5.0
L3 262.2 4.5
- 250, 2 5.0
K 250.2 4.5
L 240.5 5.0
" 246.1 4.5
g 240, 5 5.0
L 255.0 24,0
v 251.7 3 4.0
k 249.8 3 4.0
L 244,0 24,0
- 246.3 3 4.0
% 242.3 3 4.0

Overcll average of wire test strenghts from

all (14) tendonsg from Tables 1, 4, & 5

Note:

Al

Ly, L1, ... = Left end

M = Middle
C = Cut end

CMTR RESULTS

SAMPLE  STRENGTH

1.0, (KS1)
Fl 246.5
Bl 248.9
F 248.5
B2 255.0
F3 247.3
B3 245.0
Fl 240.4
Bl 244.9
F2 241.7
B2 242.1
Fl 252.6
Bl 250.6
F2 255.0
B2 251.4
F3 255.0
B3 254.6
k4 247.7
B4 244.5
Fl 246.9
Bl 247.3
F2 243.7
B2 254.6
= 249 ksi

Fl1, F2, ... = Front
Bl, B2, ... = Back

$ NG.

Iviv

rosnnn

Iviviviv |viv

COCO OO0 CCOCOoOVLZWWYM OOQCOOCO COvMLKmoo

bl .‘&...&ﬂﬁ _ban

Iviviviv  |vivivivivlv

L



FIGURE 1

CONTAINMENT STRUCTURE
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FIGURE 2

TYPICAL LAYOUT OF
POST-TENSIONING TENDONS
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CONTAINMENT SYSTRRS

PRIMARY C_QETA[ﬂE STRUCTURAL INTEGRI'Y

1 TMITING CONDITION FOR QPERATION -

3.6.1.59 The structural integrity of the primary containment shall be maintained
at a leve)l congigtant with the acceptance critaria in Specification 4.6.1.5.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, end 3.

Ag?]QN:

With more than one tendon with an obsaved 117t-0ff Torce Datwean the
prodicted lowar 1imit and S0% of the predictod Tower 1imit o with

ong tandon balow 908 of the predictoad lower limit, restore the
tanden(s) toshe required love) of 1neogr\ty within 15 days aad parfore
an enginaaring evaluation of the containasnt and provide & Special

: Report to the Comaission within 30 days in sccordance with Spacifie

cation 6.6C. or Da 1A at 1sast HOT STAMDBY within tha maxt & hours
and 1n COLD SHUTDOWN within tha follewing 30 heurs.

With any othar abnoraal degredetion of the etructural intagrity at @
love! below the acceptance criteria of Specification 4.6.1.5, rastore
tha containment vesse) to the required level of iategrity witkia

72 hours and parform an engineering evaluation of the contairmant

and provide a Spacial Report to tha Commission within 15 dgx@ in
accordance with Specification 6.6C. or be in at least HOT STAMDBY

wvithin the next & hours and in COLD SHUTDOWN within the follewing
30 hours.




NTAl YSTEM

SURV b REQUIREMENTS

6. ! . The primary containment structury) integ-
rity shall Se cemonstrated at the end of 1, 3 ana § years after the initia)
structural integrity test (ISIT) and every § years thereafter in accorcance
with Tadle 4.6.1.5-1. The structural integrity shall be demonstrated by:

4. Determining that a representative samtle of at least 13 tendons, 8 hori-
zontal ang 5 vertical, selected in accorcance with Taple 4.6.1.5°1 hyve a
Tift-off force equal to or greater than the mininue values 1isted 1n
Table 4.6.1.52 at the first year inspection. For subsequent inspections,
for tengons and perfocicities per Table 4.6.1.5-1, the ainimum 1ift-of?
forces shal) be decreased by the amount X2 log t/“ for V tendons and

Y2 log t/,, for hoop tencons where t 15 the time interval in years fros
initial tensioning of the tendon to the current testing date and to is

the time interval in years from inftial tensioning of the tendon to
first inspection and 1s equal to 2 years and the values X1, X2, Y1 & 4
are in accordance with the values 1isted in Table 4.6.1.5°2 for the s 1=
lance tendon. This test shall include essentially a complete detensioming
of tendons selected in accordance with Table 4.6.1.5-1 in which the tendon
is detensioned to determine if any wires or strands are broken or camaged.
Tendons found acceptadble during this test shall be retensioned to their
observed lift-off force, ¢ 3X. Quring retensioning of these tendons, the
change in Toad and elongation shall be measured simuitaneously at a einfous
of three, acproximately equally spaced, levels of force between the seating
force and zero. 1f elongation corresponding to a specific load differs by
more than SX from that recorded during installation of tendons, an investi-
gation should be made to ensure that such difference s not related to wire
failures or s1ip of wires in anchorages. If the 1ift-off force of any one
tencon in the total sample population lies between the predicted lower limit
and S0% of the predicted lower limit, twe tendons, one on each side of this
tendon, shall be checked for their 1ift-off force. If Doth these adjacent
tendons are found acceptable, the surveillance program B3y proceed con-
" sidering the single deficiency as unique and acceptable. The tendon(s)
. shall be restored to the required level of intogrit{. More than one tandon
below the predicted bounds out of the origina) sample population or the
1{ft-off force of a selectad tendon lying below 90X of the prescribed lower
Timit 1s evidence of abnormal degradation of the containment structure.

b. Performing tendon detensioning and material tests and inspections of a
previously stressed tendon wire or strand from one tendon of each group,
hoop and V, and determining that over the entire length of the resoved

P, wire or strand that:

1. The tendon wires or strands are free of corrosion, cracks and dasage.

2. A wminisum tensile strength value of 240 ksi, the guaranteed ultimatn
strength of the tendon material, for at least three wire or strand
samples, one from each end and one at mid-length, cut from each resoved
wire or strand. Failure of any one of the wire or strand samples to
peet the ainimum tansile strength test s evidence of adbnormal degrada-
tion of the primary containment structure, N
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¢. Perforning a visual ins: eckion of the following:

1‘

1l

LA SALLE - UNIT ) 3/4 6-10

Primary Containment Surfaces = The structural integrity of the exposed
accessible interior and exterior surfaces of the prisary containment
shall be cetemined during the shutdown for, and prior to, each Type
A containment leaxage rate test Dy & visua! inspection of these sur~
faces end verifying no apparent changes in appearance or other atnorma!
degracation, e.g9., widespread cracking, spaliing and/or grease leakage.

End Anchorages - The structural integrity of the end anchorages, e¢.g.,
bearing plates, stressing washers, shims, wedges and anchorheads, of
all tendens inspected pursuant to Specification 4.6.1.5a shall be
demonstrated by fnspection that no apparent changes have occurred in
the visual appearance of the end anchorage. ;

Concrete Surfaces = The structural integrity of the concrete surf
ddjacent to the anchorages of tendons inspected pursuant to Spectfd
cation 4.6.1.5a shall be cesonstrated by visua! examination of the-*
Crack patterns to verify no abnormal saterial! behavier.

Verifying the OPERABILITY of the sheathing filler greass by the following:

No significant voids, f.e., 1n excess at 5X of the net duct volume,
or the presence of free water within the grease filler saterial,
taking into account temperature variations.

No significant changes have occurred in the physica) appearance of
the sheething filler greass.

Minfmum grease coverage exists for different parts of the anchorage
systes.

Chemical properties are within the tolerance limits specified by the
sheathing filler greass manufacturer.
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TABLE 4.6.1.5-1 -

T N SURV ~
TENDCN NUMBERS
Years After
Inftial Structura)
Integrity Test b K $ 10 13 |
Type of Inspection | MW v L] v ] v L] v L} v
Visua! Inspection C |15C [4BAC | 15C | 4BAC | 15C | 4BAC | 15C | 48AC | 15C |
of End Anchorages 6CO | 185A 208 6C A | 204 48A | 308 | S50CB | 19A
Adjacent Concrete CO | 20A | I4AC | 17A | 12BA | 23A | 4XCB | 22A| 8302 | 130
Surface and Pre- 708 | 47C | 248A | 32C | 2100 S0 | SOAC STAC
stress Monitor= OCB | 29A | 37CH | 42C | 238A | 31C
ing Tests pld | 47C8 38C8
§7C8 49AC

8A 608 cae

IAC
Detensicning and 20C8 | 47C | 2CB 42C | 238A | 31C | 4pA 22A | S0CB | 19A
Material Tests

TENDON NUMBERS

Years After 1
Inftia) Structura) 20 2% 30 k1 &L
Integrity Test
Type of Inspection |M v 3] v " v 5l v # v
Visual Inspection [|4BAC | 15C | 4BAC | 15C | 48AC | 15C | 4BAC | 15C | a8AC | 18C |
of End Anchorsges, . [39CB | 258 | 1BA | 3B | 48CB | 7B | 4508 | 25A | 36CB | 13A
Adjacent Concretd [498A | 1A | 47AC | 12A | SIAC | 18A | S1BA | 188 | 428A | 278
Surface and Pre~ 70 $78A 588A $90 690
stress Monitor
ing Tests
Detensfoning and  |49BA | 11A | 47AC | 38 | 48C8 | 18A | S18A | 188 | 36C8 | 2134 |
Materia) Tests h
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Table 4.6.1.5-2 (Continues)
TENDON LIFT-OFF FORCE

HOOP_TENDONS
Tendon J First Year*
Number Ends Maiioum (kips) Minimum (kips) Yl Y2
48AC i N/A u;. 00 WA 4.800
1 1) * y/: H _ﬂ/: 1‘f 3
e 3 e
e it
——8—f—8—H
W A 739 o
R Wk 1 3m ——
o8 % :;: i g néa 4.“5
i ik e T
S 52% e N
(317 ﬂi Wk %Hg *%: 2?3-
4 e
1 p— 7'.:212 ja‘%'k %53 1"'?2’
i L N/A gz_gg \ s
0 N/A . .5:——:-!%3—.
o -7 fin 3
e 7 (A A
i 1* % Rt 523 Eigi'
ek 3“3 N/A Ia‘
ok A i 7 — 1
o e N/A 653,78 N/A 4507
*First Inspection
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.6.1.5+2 (Continued)

T‘% !!ﬂ-ﬁf FORCS

Tendon 3 First Year®

Number Ends Maximum (kips) Minfewm (kips) i Y2
884 & :;: 640 B4 :/: : 912
ﬂH WK H 191'—!'%‘ ‘I

%

¥

i

E

47— bt
: ‘
" 8 N/A 638.18 N/A ..
b [ 1< J— z:’ 1. 8y 17:
- 5 PR 3 p—
w— X - 0
8 NZA 642.31 N/A
*First Inspection
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LIMITING CONCITION FOR OPERATION

3.6.1.5 The structural integrity of the primary contaimment shall be maintained
at & leve! consistant with the acceptance criteria in Specification 4.6.1.5.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.
R '
ACTION: :

a. With sore than one tendon with an observed 1{ft-off force Detween the
predicted Towar 1iaft and 90X of the predicted Tower 11mit or with
one tendon below 90X of the predicted lower 1feit, restore the
tendon(s) to the required leve!l of imtagrity within 15 days and
perform an engineering evaluation.of ‘the containment and previde
Special Report £o the Commissiopsithin 30 days 1n accordance wi
Specifica . S.6C. or be in &% least HOT STANDBY within the
6 hours a OULD_IW within the following 30 hours.

b.  With any other abuvormy) degradation of the structurs) imtegrity at
4 level telow the acceptance criteria of Specification 4.4£.1.8,
restore Lhe containment vessel to the required level of integrity
within 72 hours and perfore an engineering evaluation of the contain-
pent and provide a Special Report to the Commission within 15 days
in sccordance with Specification 6.6C. or be 1n at least HOT STANDBY
;;u\ﬁn the next 6 hours and in COLD SHUTDOWN within the following

hours.

SURVEILLANCE REQUIREMENTS -

4.6.1.5 { ntainment T ns. The primary containment structurs)
{ntegrity N nstra 4 end of 1, 3, and § years after the
fnitia) stewctura! integrity test (ISIT) and every 5 years thersafter in
acco with Table 4.6.1.5-1. The structural integrity shail be demon
strated

a. Detarmining that a representative sample of at least 13 tendons, §
horizontal and § vertical, selected in accordance with Tadle 4. 6.1 81
have & 1ift-off force equal to or greatar than the sinimum values 1{sted
in Table 4.6.1.5-2 st the first inspection. For subsequent ins fons,
for tendons and periodicities per Table 4.6.1.5-1, the minisum 1{ft-off
forces shall be decreased by the amount X2 1.’ t/t, for V tendons and
Y2 10? t/t_ for hoop tandons where t 1s the time qtarval in years
from inftif) mmmY of the tendon to the current tasting date and
t, s the tise intarval 1n years from initial tensioning of the tandon

the first inspection and 1s equal to 4 years. The values X1, X2
Y1, and Y2 are 1n accordance with the values 11sted 1n Tadle 4.8.1. -2
for the surveillance tandon. This test shall include essentially a

LA SALLE - UNIT 2 3/4 68 Asendment Ne. 14



complets detansioning of tandons salected in accordance with

Table 4.6.1.51 in which the tenden {3 detensioned to determine 1{f
any wires or strands ere Droken or damaged. Tendons found acceptad e
guring this %ast snall pe retansioned to their cbserved 11ft-off
fores, 2 3. L. 'ng retansioning of these tandons, the change in
1oad ang a'zngasi:in shall be seasured uwlw\nuiy at & ninimm of
thres, agprexisic. . wcually spaced, levels of forca Detween the
seating force aw .o, 1f elongation commvm:, to & specific
Toad aiffers by more than X froe that recorded during fnstallation
of tandons, an investigation should dDe msde to ensure that such
differenca s not related %0 wire failyres or s1ip of wires in
anchorages. if the 1ift=off force of any one tandon in the tetal
sample population Ties between the predicted lower limit ¢nd 90X
the preaicted lower 1imit, two tandons, one on each sige of this
tandon, shall be checked for their 1{fe-off force. If Doth these
adjacent tandons are found acceptabla, the surveillance prograe sy
proceed considering the single deficiency as unigue and acceptadle.
The tandon(s) shall be restored to the recuired leve! of un:rﬂy.
More than one tendon below the predicted bounds out of the original
sample povulation or the 1{ft-off force of & selected tandon 1¥1ng.
below 90X of the prescribed lower 1imit is evidance of abnorma
degracation of the containment siructure.

Perforaing tendon detansioning and saterial tests and inspections of
4 previcusly stressed tandon wire or strand from one tandon of each
group, hoop and V, and detsrmining that over the entire length of
the resoved wire or strand that:

1. The tandon wires or strands ars free of corrosion, cracks and
damage.

L. A sinisum tansile strength value of 240 ksi, the Yunnuod
uitisats strength of the tandon watarial, for at lTeast three
wire or strand sampies, one from each end and one at afd=length,
cut fros each removed wire or strand. Failure of one of
the wire or strand samples to saet the minimum tansile st
tast s evidence of abnormal degradation of the prisary containe
sent structure.

Performing a visual {nspection of the following:

1. Prisary Containment Surfaces = The structural integrity of the
axposed accassible interior and exterior surfaces of the prisary
containment shall be determined during the shutdown for, and
prior ta, sach Type A containment 1uur rats test by a visual
{nspection of these surfaces and verifying no apparent changes
in appearance or other abnormal do?ndauon. e.g., videspread
cracking, spalling, and/or greass

eakage.




CONTAINWENT SYSTEMS

SURVELLLANCE REQUIREMENTS (Continueq)
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2.  End Anchorages = The structurs] intagrity of the end anchorages,
0., mmu' plates, stressing washers, shins, wedges, and ancher=
heads, of all tandons inspected pursuant o Specification 4.6.1.5a.
shall be desonstrated by inspection that no apparent changes
have occurred in the visual appearance of the end anchorage.

3. Concrete Surfaces = The structurs] intagrity of the concrets
surfaces adjacent to the anchorages of tandons {nspected pursvant
to Specification 4.6.1.5a. shall be demonstratad by visual exasie
nation of the crack pattarns to verify no abnormal saterial

behavior.
Varifying the OPERABILITY of the sheathing filler grease by the
following: ' !

L No significant ve'da, f.e., fn axcess at 5% of the net duct w®
voluse, or the presence of free water within the grease filler
saterial, taking into account tesperature variations.

2. Mo significant o3 have occurred in the physical appearance
of the sheathing filler grease.

3.  Minisus grease coverage axists for gifferent parts of the
anchorage systas.

4. Chemical properties are within the talerance limits specified
by the sheathing f{1ler grease sanufacturer.



TABLE 4.6.1.5-1
TENDON SURVELLLNCE
TENOON K OBERS
Years After
Inftial Structural
Intagrity Test pe 3 S
Type of Inspection ] v L] v ]
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