
1.4 Excessive- Teof Verica
Te.ndon

i Description:

The design calls-,for tensioning the, Veftica ten•d•onsto1,635 kiPsJ'with an upp•rlimit at1,:878 kips during tensioning •(80% of
Guaranteed, Ultima{te Tensile •Strength (GUTS)) and 1,721 kips afterwards,(FMl1.4 Exhibit 3J is the CR3 tendon surveillance program).
When considering the number of vertical;tendons and theqdiameter of. the containment-building, we can calculate :the number of
vertical tendo'nsper unit circumf, erene•andtheverticl tcenldon forceiper unit, circumference (FM I.4 Exhibit 1is a PII calculation: of the
pre-stress generated when tensionin'g the .vertical, tendons).,

Additionally, occasional excessivetensioning, as allowed by normalopetration,, can damage•the concrete by generating localized
micro-cracks-ýand/or enhanced creep,.

Data to be collected and Analyzed:

1. Calculate loads and stresses generated: by vertical tendons (FM 1.4Exhibit 1);

2, NCR incidents in the.past that may have involved over-tensioningof vertical tendons;

3. Pr•o•edure review for when to write an NCR16if, overstressihg tendons (FM 1.4'Exhibii'3 and FM 1.4 Exhibit 5 is theI1997 pre-surveillance package .from 'recisionSu rveillance Corpo ation'(PSC) for the CR3 tendons):

4. lnterview with experienced and knowledgeabletenedon onengineers',,(FM 1.4 Exhibit 2 is; an interiewwith Richard POrtmann, the CR3
Respnsible Engineer for IWL/IWE. sur•ellance);

5; PSC', procedures-whichIstate'that'the maAimum te-nsiobnis.80%. of.the yield.(FM 1.4 Exghibit-5).
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Verified Supporting Evidence:

None

Verified Refuting Evidence:

a a. The pre-stress generated by vertical tendons is 1O6wcomhparedi'othe•••compressive -str6ength of the mdaterial(FM 1.4 Exhibit 1).
'It is also: low, compared "tq the hoop pre-stress generated by he hoop tendos(10 piversus 200pi.Tecnrt
Sused at CR3 has a specified 28days compressive strength of 5,000 psi and a tested 32 years (today)€compressive strength'
of 7,500 psi with a stan'dard deviation of 820 psi. ThV erical pre- ss level is therefore only around 22% of the specified

f c and 15% of the measured f c. This remainstoo low to damage the concrete material in compression;

b.. Personnel interview documents that no .evidence of over-tensioning was recorded. Search by Progress:found noNCRs
written on the:subjectI(FM 1.4 Exhibit 2);

c: Additionally,-the worst case scenario of havingc'tendon forceat 80% of GUTS increases the existing vertical pre-stress by
less than•14%. This is not sufficient to initiate damage in the material.

Discuission':.....

We-can note that the original Gilbert'Associates calculations spec, ifieda vet ical"'e-stress level of,457 kips/ft (FMI1.4 Exhibit 4). This

is in strong agreement with.:our calculated endof-life va lueof 45 1 ki0s/ft .(FM 1.4 Ehibit!)

The requirements for writing NtRs forover-stressing tendonsare containedin'the PS ,pr5 cedure on tendon surveIlances (FM 1.4

Exhibit 3). The procedure calls for writing an NCR if the tendon lift-off:force exceeds 80%, GUTS. It does not call fo writing han NR if

Ithe measured liftioff force, is' higher than the "predicted" tendon force from tendon force loss predictions (see FM 6;56and FM 6.6 for

details).

The surveillance procedurpe is:performed the Same way for horizontal and vertical'tendons, except that lift-off measurements are only
performed atthe lower end (tendon gallery) for the vertical tendons since the upper end (at the ring girder) is not accessible. Since the
veprtical tendons are.•straight, unlike the curved hoop tendons, the tendon force angular friction is not a factor ýand the force is :much
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more homogeneous along a vertical tendon. The exceptions.would'bethe vertical tendons going around the equipment and personnel
hatches (see FM 1.14):

Conclusion:

It is concludedthat excessive tensioning of the V ertical -tendons did not con .tribute, to' the !2009 delamination -of the containment
,concr~ete.;

D~raft 1' CD) Itees th~ird*party' outipermissiomn
Pagel3 of 3.
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Forces and stresses fromVertical-tendons

A. Tendon force atf1.635 ki.s

The forcesand stresses generated by theveftical tendon forces arei'caliulated ýbased on the following::

* Verficai tendonforce Ftenon =;i,635,fkipS
V Verticaltendon centerline radius r-= 807 in

• NUmber of.er.ticaltendonsper. panel nvv 24,tendons

A.1 Vertical force per unit circumference

There-'are 24 vertical tendons 66"A/6 of the conitainmentperirmeter

The4veftical force! per, u nit, circumferenceiis equal to

Ftendo -5 kp
2 .p ' I#tencion S57 t

A42 Average vertical: stress

The ab0oveverticalforce perunit circurmference acts on concret thatjis.42 inches wide.

The aVeiragev .e 1rtical 'stres s. isr then 6

S', = 1,106.psi

B. LEnd of lifei tendon.forcebof i1325s kins

Whenr using ,the: end-6fýlife~tend'on'for:e;of 1,325kips, weget the follodwing rgesultsi

B• Ve~rtical force'perunit c~ircumference

- =d-o kips

Note that the or gina G Associate:s cal clatio s specified a vertica! pre~stresSlieeJof; 457 kips/ft

(EMlA14 E•hibit 4).

8.2: Average verticail stress

The.averagevertical stress is &qual to

v.

12 *42"
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IFM 1..4 Exhibitl

1/27/2010 Interview with Richard Portmann (Tendon Engineer) for."FM -1.3 and
1.4.

* Precision Surveillance:Corporation (PSC) does tension surveillance for Progress,.,
• PSC has a separate Quality Program and NCR reporting prog'ram,. If they over

stress a tendon PSC has to write a NCR and :Progress does also.
: Richard Portmann has seen no NCRs on overstressing tendon.

S of tensile will only increase the existing radia stress by 15% and is not
sufficient to initiate separation. 80% is the initial tension used for new wires.

*WO 804-1contains all work documents' PSO procedures adresults. It is
about 1i5OMB and it is in the Progress FM 1.3file."

,. kRichard Portmandn does pre-job brief for crews and a'job safety analysis before
thygo to work on the surveiane

4 PSC 'procedure SQ 9.0S covers monitoring 6fliftoff values and Q 10.0 covers
;d.tensioin,~g!.

* P$-0 proce-dure SP-1:82 covers the Reactor BuildingrStructural Integrity Tendon

surveillance. SP-1 82 section 3.3.16 covers the maximumoverstress of,80%.
* Th :uirveillance is performed the same way for horizontal and vertical tendons:s.
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1.0 PURPOSE

The purpose of the Tendon Surveillance Program is to demonstrate the integrity of the
containment prestressing system, including containment tendons, tendon end anchorage
hardware, generaliand adjacent doncrete integrity, and evaluatibonof the corrosion protective(grease) system.i IndiVidual inspections.of selectedtendons, as wellastendon wire and1 .
grease sample testing, areWto be performed to the requirrements0of this, procedureto.
evaluatesthe overall.integrity ofthe prestressirng system..:

2.0 REFERENCES

2-.1 Developmentall References

2.1.1 Technical specification Referencs

Surveillance. LCO/Otherpplicable Performance.. Requirements
References Durina;:Mddes DurinfiModes
:3.6.1 !l:through6i 1,2,3,,4 .,
SR 3.6.1i.22 1 through 6 N/A:
5.`6.2;8 1 through 6 N/A
5.7.2 MNA N/A

Frequency Notes:

Te:ndon ýureillance wasrequ Iired: at,•1, 3, and 5 years:after-the iiti aI aJConritainment-Structuralintegrity Test :(SIT), and shall be performed ever 5 years thereafter for.the life of the.plant.
The 10 year and-subseqluent examinations Shall bommencedri6 not morethan" 1 y•ear. prior to
,the:specifed' dates and shalli becompleted not more than 1 year after such dates.

2.1:2 Drawng: References
;2.,1.•2.1 Pr~escon. Corporation - Tendons Drawings. (series)•
2.:!2.2 .SwanManufacturing Company - ýC ondu'it Drawings (series)

;2..2.3 Reactor Building - Concrete Drawi•gs (seiies),

2.1.3 Procedure6Refer.enfces'

`2.A 3A. CAPNGGC-0200, Corrective Action, Program

2.132 :'MNT-NGGC-0050, Measuring,'&Test EqOuipment Calibration Program'

2.-13.3 OPS-NGGC-. 305,. Operability Determinations

2.1-.3.4 ,Complialce Procedure, PC-o'R151,ExtPm6lReporting Requirements.

-2.13.5 Administration instruction,,Ai-400E, Performance and Transmittal ofProcedures

2.1.f3,.6 Administration Instruction, AI-500; o6nduct of Operations- O'erations Depart-ment
QrganizatioatnandAdmrinistration.

2.1.3. 7 SAF-ESGX-00002, Energy Supply Fall Protection Procedure
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2. 1.3.8 Administration Instruction,.AI-1803, Safety Standard for .ladders , Scaffolds, and Ancillary
Equipment

2.1.3.9 Administration Instruction, A1-607P .Pre-Job and Post-Job Briefings

2.1.4 Code: and Standard. References,

S24!.4•1 ,ASTM.A421-65, Standard Specification forUncoa tedStress Relieved Wire for'Prestressed:
Concrete

'2.1.4.2 ACI 201,;1R-68, Revised 1984, Guide .forMaking:aConditionlsurveyof, Concrete Inservice

2.1.A43• ASTM D512..StandardTest Methods for Chloride Ion in Water
12::.1.4•.4 ASTM 0992, Standard Test Methods for Nitrite-Nitrate in Water

2.1.4.51;Aý4H' APHA'42.-7,:Standar'd...Methods for Examination bof Water and dWaste6Water
;,,2.:1:4.:6 ASTM D95,- Standard Test Method for Wateriin Petroleum Products and'Bituminous

"Materials by Distillation

'2.1.4.17 ASTM 97...4:(Modified), 'Standard TestfMethod f6r Acid and Base Nurmber by Color-In d!icator

,2.1.5 Other Referenficesi
:2.:°1.5.1 .SAF-PGNF-0006.5, Accident Prevention Manual

2..5.2 .SurveillanceCointractor operating. manualsand .caiibration6charittsifOr: hydraulid stressinhg

jack, pumps; and-controls.
2.25-3 Dbme,. Vertical and Hoop Tendo Histor'Shdeets

2.1.5.4 'Precision Surv-eilla6nce- Corpo Lrati'on,'in~service .Inspection ,*Manual1' N',''''lOO2rFlioida Pwowr,
CoPrporajtio~n -,,Crystal River Unit 3 tNuclear~btaition.-

:2.1i.5.:5 -SP~-182,4ReactQr Buildinfg Structural Integrity Tendon Sutveillance Program,.Revision 13,
:and past su-rveillanice6. results.

2.1.5.6 Inforation Notice 959410 Degredation of Pr'estressinag Trendoh 'Systems ,in Prestressed'
,Concre~te .C~on~tainmen~ts.,

.1.61 Regulatory and Code Document References

'2.61.6.1 O11S.Regulatory Guide I.35, Revision 3, July:1990,::Inservice lnrspection of Ungrouted
Tendons'in Pýrestressed Concrete• ContainrnentsI

•2..62 Section XI of the ASMEBoIler and Pressure VesselpCode, Subsection IWL, Requirementsýifor•C Cass Concrete Components of Light-Water Cooed Plants,:1 992 Addenda of the
-1992 Edition as amended by 1 OCFR5O.55a, Codes and StandardIs

2.1.;7 Design Analysis/Calculation References

2.1.7.1 Calculation S-95•-0082, Preparationof Tendon Force Curves for 6th Tendon Surveillance
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2.1.7.2 Calculation S-80-0002; Required Minimum Average Tendon Forces

.2.1.7.3 Calculation:SO-1 -019, Preparation of Tendon Force Curves for the-7th TendoniSurveillance
at Crystal River..

2.1.7.4, Calculation S-07-0033i Preparation of Tendon Force Curves for the 8th Tendon Surveillance
at Crysta.l River

3.0 PERSONNEL1INDOCTRINATION

3.1 .Setpoinits

None

13.21 Description

T he Containment Tendon Surveillance Progra&m defined in this SP-182,
,including inspection frequencies, and acceptance criteria, complies with the requirements
from the 1992 addenda of the 1992 Edition of ASME Section X•, Subsection IWL and the
,applicabl-e.amendm~ents as specified in IQ.C-,FR5O0.55a, Codes and Standards'..

'The Tendon !:Surveilla n ce Prog ram is uslually c'donduicted during an outage.jHowever, it mayý
be conducte•d:periodically during planto'pration. For the surveillance during plant operation,
special: preautions must be taken to aivoid•iwoArkin hazardous areas resulting from plant..operating nditions. This includes the'steam vent zone outside and between buttresses 1
and 3, a nd areas inside the plant where radiplogical or other safety ýhazards: mustbe.
considered. Also, any potential impact or effects on safety related syste ms, a nd equipment in,
the immediate vici nity• of the surveillance: activity: must be consideredi

For surveillance perods-during plant outages, the effects of heavy load drops' must be
iconsidered=for all surveillance work performed, over the fuel pool area during the period
when'fuelp polýý missile shields have been removed for fuell transfer.

3.211 Tendon SSelecti6on

Eleven tendonsShaill be selected for•each surveillance period consistingof 5 hoopj'i• ten dons,
3 verticatltendorns,, and 3 domebtendo6hs.. .

Inspections perfoed at' 1,`3, 5, 10,' 15, 20 and 25 years after the initialfSIýThave indicated
'no abhormal degradation of the post-tensioning system. Therefore, the number of tendons
,selected for subseqiuent surveillances complies withASME Section XI, Subsection IWL, in,
that• atleast 2%:of the population of each group lofAtendons (hoop, vertical and' dorme), or 5
tendons, whichever is less, with a minimum of 3 tendons in each group,,will be. inhcluded.

It will not be neceSsary to enter the Reactor Building any time during e-nido Surveillande
Progiram activities. Access to the verticalteridoh upp.per anchorage is from thetqp 4Ofthe, ring
girder and acdess to the lower anchorage is from the-tendon gallery. In instances where a..
,tendon isinot ac'cessible or acceptablefor lift-offitests, Engineering Technical .Serices will
be notified. If the ;tendon was identified to be: inspected itw.iill be exempted ffrom 'this
surveillance and Engineering will selectan altemate tendon as close as possible t6othe
original tendon. The exempted tendon will be inspected per IWL-2524 and lWL2525 to the
extent that the anchorage areas are accessible eithbr during operation or at an• utage. If the
tendon was an adjacent tendon, Engineering will se'lec the closest neighboring tendon and
adjacent (exclud ingthe reduced force tendons, see Enclosure 6: Reduced Force Dome
Tendons).
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3.22 Hold-Points

The -Hold Points" identify steps beyond which work will not proceed until an inspectionisi
performed by a qualified Nuclear QualityControl Inspector. TheoSite Proji6t Manage .r for.the
surveillance, or hiS designee,.mustt no6tifvythe Nuclear Quality Control Supervisori or his
designee, at each ";Hold Point",.

3.2:3 End Cap Removal ýand Inspection

The end cap will be removed and inspected for any moisture or free water. If freedwater1s
present, samples,will be taken for later testing. Two grease samples will, be collected from
each -tendon end for the testingý laboratory, see Section 3.2.9: Laboratory Testing. If the 11end,
cap shows signs of corrosion it Will be cleaned of all grease and sent to.the "Site Paint: Shop
for cleaning and re-Painting qby.CR3. The tendon anchorage areas, including Athe bearing.

plates and.shims, will be iJnspected forrcorrosion or other signs of deteriOration. The
anchorage ;assembly will be inspected fodrmissing buttonheads, missing, br6keni and/or
damaged wires .orýother obvious defects. The degree of corrosion. will be comrpla red.wiih,;ththat.noted 6atthe time of installation orprevioustnhdon surveillance inIspectionsTh e.thick n.ess& of.
theb shim ipack will a lso be measred

'The concrete inithe•area surrounding theltendon anchorage assemblyWillýbe insp'eted ;for.any large spall, severe scaling ,D;cra*kingi(as defined inAC-l20b..1 R-68), other'surface.deterioration or disintegration, or. grease leakage. Engieerng will be notifi ed ifanycracks
are measured to bewiider:Athan 0.0 inch..

In addition to the end caps for.the selected tend ons,'allaccessible end caps of the
r emaining tendons shall be visually inspected for. significant: grease leakagpe or end 0cap
deformation..d.f......n......... ....... ... ..... ..... ".. . .= .... ...

23.2.4 .. Lift-Off Measurements

Lift-7off willbe determihed bythe followiJng method:'

Th jackinge el a until lift-off ieseachieved.(Note: The
jacking forceill not exceed 1721 kips based on 163available Wires.) After achievinig, lift-off2 felergauge (003 ic)salb netdbot10 degrees `apart, between the anchor
head _washer and the shim. The pressure will thenbreduced to transferthload back to
the shim stack. Pressurewillbe applietothe tendonuntil the feeler gauges can be pulle0d
out •with some effort,. .....__...

'3.2.5, Detnsionin

Tendons tobe .detensioned are listed :in Enclosure 2: Identification of Surveillance Tendons. -
Inspection Period 8. The control tendon shall not beddetensioned unless recquired due to
failure to meet acceptance criteria., If it must be detnsioned a new control tendon, of the
.samne type, will be selected. The jacking pressure Will be increased until the shimszcan beý
removed, not exceeding a force 6f1 9072`1 kips (based on 163 available: wires)., All
buttonheads will be visually inSpected for off-size, cracked, and, missing heads.,Also thei
anchorage assembly Wil .b.e inspectedi for missing, broken, and/or damaged wires. The,
degreeqof corrosion:Will be compared .with that noted at the timelof installation orprevious
tendon surveillance inspections.
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3.2.6 Wire Removal

Tendons seleced for a physical condition test are noted iniEnclosure 2: Identifiction of
Surveillance Tendons -!nspection Period:8. One randomrwire Will be removed'while the
tendon is completely detensioned. Any wites identified as br6ken will be removed iand
handled the same as•:the random wire sample.6 The Wire will be measured and inspected for
pitting: corrosion;, or other signs of deteriorattion.,If there aiare areas ofsignificýnt pitiing6or
lo0ssf area on any wire, E gineering will be notified and wl determine. the7 course-of action.

,A minimum I 'of 3 samples will bejtaken for theýI testing liaboratory (see Section, 32.9:.
Laboratory Testing). A samplelfromIeachend, and onefrom the middle will be obtained.
Ajfourth sample•willbe cutfromtthe area of mostsignificant corrosion or pitting, if it exists,.

'The leength of each. sample shallbe bthe maxTimum length acceptable for the test apparatus to
be used by the testing laboratory.-

3. 2.7 Retensioning

'Tendons to be retensioned shall be stressed to 80% of the minimum ultimate tensile
strength of the available wires in the tendon (1868 kips for a 163 available wire tendon). This
is :performed to minimize the frictional effects on the forcesin the overall tendon. During
retensioning of the tendon, the elongation of the tendon wires shall be measured and,.
recorded along with the corresponding force at 3 equally spaced intervals. The stressing;,
force' will then be.reduced to the accepted lift-off or BASE'Value (100% value) for final.
l ock-ýoff with a tolerance of -0% to +6%.1

,At:.the. conclusilon of retensioning, all buttonheads will be 6visually inspeCted for cracked:
ador missing he••ýs.: Also, the.anchorage assembly.will beinspectedfor.broken.and/or

3.2i8 Tendon Regreasing

Once all inspections arecompleted on, a tendon the end 6ap willI be replaced With a 'new,
0-ring. If any scratches, nicks, a•nd other sharp depressions are present in the gasket.
bearing surface, a nonmetallic epoxy will be us.,edi to.repair them prior to end cap installa6tion.,
'The tendon will then be filled with grease.

SThe grease will be pumped at a minimum termperature of 1301F, but niot greater than 21 GIF.
The pressure will not exceed 55 psi at the filler enrd. of, the hoop, dome and upper vertical
tenidon grease cap. The pressure at the lower vertical grease cap will not exceed 125 psi.
Engineering will be notified when the absolute difference between the amount of grease
removed and the amount of grease pumped is equal toý5% of the net duct volume for a
giventendon. Pumping can continue up to '20 gallons beyond this point under Engineering

,,approval,.

3.2."9 Laborato Testing

Testing laboratories qualified bytheSurveiSlance COntra~torsQuality-Program will be
r. equired to perform the ýfollowing•seýrices for this procedcure:"

, inspect wires for, corrosion •and:0other defects

= perform.required tensiletes~ts for yield'strength•ultimate te6nsitrength, and
elongation

*' tesitbulk filler grease samples for chlorides, sulfides, nitrates, reserve alkalinity, and
water content

. test free-water samplesfor pH level
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In the event that the testing laboratory:finds a wire with significant pitting or loss of area,
Engineering will determine the required courseof action. An a'c;eptable .c6urse of, action
would be to remove additional wires from the applicable surveillance tendons:to be
inspected to determine the extent and cause ofchange. However, each tendon shallýhave at
least 155 wires which meetý the acceptance criteria of Enclosure 8, Criteria and Categories
fo(rRat ngDegriees of.Corrosionon Tendon Anchorage Assemblies and Selected.Wires, and
Enclosure 9, Criteria for.Missing, Broken, and/or Damaged Wires.

,One grease sample'will be sent tothe testing laboratorywhiletheremaining sample his hed
by the surveillance contractor or CR3 for possible confirmation testing.

3.3 Definitions

3.3.1 Adiacent Tendons f•Adjacent or adjoining tendonsare usually.on each side f'a sielected
tendon. .Reduced Force` Dome TendonsEnclosur.e6,• -arenot considered adjacent tendons
'for a normal selected dorme tendon. The next immediate normal te'ndodn, shall be considered
the adjacent tendon. For hoop tendons, lcatedat.the: very bottom or top of a grouping,.,thei.e,next 2 tendonsdirectly above or below, respectively, are considered the. adjacent,.teni-dons.

313.2 Anchor Head .(stressing washer)f "round flat piece of steel 'that:the.tendon buttonheadsbar.

3.3.3: •Anchora'e compon~ents`that distributethe I forces rihthe tendf& n tothe con~crete cdontainment
structure..

3.3•. BASE or.BASE Curve (Predicted) - A -plotof-the.predictedt'endo n forceversus time
.accounting for, orestresslosses based on .the crfteria provided .ihnReýlgulatoJ Guide#1!35.;1,
Revision '.0

3:3.5 Bearing Plate :(baseplate) - steel plate embedde6d in the €cncrete 7 cntainment tliat the

;anh'6 h.ea..d transfer;thetendon•load' to.

313.6- Butto6headl-the end :6f the tendon.wire that transfers .the tendonlIoad toithe anchorbhead.

313.7 Corrosion Protection Medium (grease, filler material) -.-wax :;and oil .compoundthdathfills ,Sthde
.tendon ..cavity.to •priotect .aglain'.s.• •corrosion•h,.

3.3.8 Elnaionj -hedistanc htatnonwr tece unider load.

3.3.9 End Gap;o'steel-cntainer ihat protec.ts. the tendon anchorage and isbolted1to the bearing:plate.

3.3.10 Free Water - moisture of a:.quantitythatlis observed collecte'd ordra&niring6Utffrmnth'e end'
ccap,-durinag inspection.

3.3.11 Hold Point -po6int ýbeyond which'work:will not proceed untilaninspectionis performedand

.... 'sign-off-by aqualifieud NuearQualityControl Inspector..

3.3.12 Lift-Off- the force (or pressure) requireedto separate the anchor head form: the ýsh im ýstack.

3•3; 3 3ock-.Off- the force (or pressure) when the.tendonload is transferrIed to the shim stack.
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33.114 Minimum Required Prestress Levels - Average prestress force leveis which satisfy the

design load conditions fr ma~intaining the structural ýintegrity of the containment. Force
leyels for thisaver•geo prestress conditi on.are 1215 kips for the dome tendon group, 1149
kips for the vertical tendon group, and 1252 kips-for the :hoop tendon group..

3.115 Normalization Factor -,Factorsforea-c'h individual 'tendon which are based a uponh!eoriignal

tendon stressing s .quence f, insitaliation. The, normalization .factor .:accountszfor the effectsof elastic • sho -rte~nin~g.-.

33.116 Oversiress -'the force (or pressure) that isapproximately the ,.yield strength of thetendonh
[(80% bfthe minimum ultimate tensile strength).,:

33.17 Pit Aniindentation Visibles caused tbyh 0corrosion. and is notthe

[r.esult of mechanical damage to the wire.

13•318 ram - hydraulic jacking device used to apply forcee.toa tendon.

3.3A19 Sheathinq(cavity, conduit, duct, void), ýthin-walled pipe in .the concrete containment that the
tendon wires, pass through.

:31`320 Shims -:steelýplates inserted between thebanchor head and the bearing plate.

33..21 Stressingq Adaptor (coupler) - threaded deV'iae ,,that connects Ate ram to the " chor head.

.3.322 Ten'don " aefrcmbnto fwires and'an'cho hedsent Icto Nme

3.3.23 TedonId" entificatio N tumber- the numbering ,convention forýlocating :the ,tendons:

Dome:• xxx where::
Veierl: " •Vxxxxor xx• = sequence numbers

,Hoop:ý yzH xx y r z =buttress ,numbers

3.3.24 Trumpet.- the portion of the sheathing connected tbothle bearing plate (larger diameter then

3-3.25 Mire -7 mm dciameiteir wire.

3.4' Responsibilities

3.4.1 Surveillance Contractor - This procedure iiS dSigned :arid''Wettie'nfor-work to be performed
by an experienced Surveillance contractor. The Surv6eillance.Cont'ractor, Precision
Surveillance Corporation for the 8th TendonSurveillance shall be responsible for assuring
,that all individuals under its supervision are properly ained in the use of thisprocedure,
their inspec•ion manual and associated equipmnt; ,The work supervisor is responsible for
ýperformance of the step by step instr'cti'onrs of this prgedur'e,'arndtheir inhspection.-anual-
and for.assuring that work is completed'satisfactorily and QC ýis nhtified for data

ollection/iinspeDction:steps.

3S42 site Proiect Manae r.- Responsible`for coordinating site !support activities for ýtheSurveillance Contractor.,

3.43: EngqineeringTechnical Services, or its designee -Is responsible foreproviding technical

supportand f•6 the evaluation and disposition of problem s_;as identified during the
surveillance. This includes responsibility for the generalwalkdown and ,inspection of the
containment..and for the documentation of.theresults obfthisjinspection.
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3.4.4 Nuclear Quality Contrl (NQC) Supervisor, or designee - Is• tobe notified at eachi"Hold

Point" within this procedure and is responsible for providing. the required QC inspection
personnel.

31.5. Nuclear ýQuality-Control Insectr -Is responSible for performing QC inspections: as
indicated within this Orodedure, and for the recording and documentation of, all inspections..
The QC Inspector isiresponsible for providing-the documentedapproval to proceed at each
"Hold Point'..

3.476 Responsible Engineer (RE) - A Registered Professional Engineer experienced in evaluating
the in-service condition of structural concrete. The RE is responsible fr.development of
inspection procedures, approval bf examination personnel, evaluation of results, and the
preparation of repair procedures..

3.5. Limits & Precautions

3.5A1 General

3.5.1.1 Work must beincorn hmp!..liance with the safetyvrequirements.!of OSHAi and CR3 procedures
and policies.

3.'1.2 Missile shields shall be in place, over'Spent-Fuel Pool "A"during, surveillan€eabtiViti6esforapplicable tendons, ifaan as es ignated in Enclosure 2: Identification of Surveillance

Tendons Inspection Period8'8 unlessIal !equipment has been secured/rigged inac'cordance
with: NUREG-0612'.

315.113 Missile shields shall be ilace wh moving any platforms and/or stressing. rams over
Spent Fuel Pool "A" unless all equipment has bee :secured/rigged in-.accordahne ewith
NUREG-061.2..

315.1,4 Dome-tendons listed ih Enclosure 6., RedUced Force Dome Tendons, areno6t aceptable for
nial lift-off testing; therefor, th shall not be substituted as adjac nt tendons..

• 3.51.-5: NmoreNthan3,adjac 1ettendons shall be detensionedat anygivenjtime ,without

Engineering pconcurrence.,

,3.5.1.6_, During plant opetation, work .cannotbe ,performedd in the area betWeen buttiressnumbes 1l

4and 3 (see Enclosure 13: Dome Tendon' Locations Plan -.Inspetion Period 8),.Thsis to
,avoid potential exposure to high.pressure steam. from the steam-.4vnts.

3.5.:1.7 For work located in Radiatio6n Cohtr6oled1 areas, due consideration must be, given toithei
ALARA program. This may ýresultuin a determination that'special preparation and/or
precautions are. necessary.

3.5.2 Filler Material

"3.5.2.1 A certified test report bearing 2'signaturs: for the grease specified in.n Step 3.7.1.25 is:.
required. The Water soluble chloride' anid sulfide content mustnot exceed 2 ppm. The water,
soluble nitrate content must not,:exceed4 ppm.

1.5.2.2 The reuse of filler material- in the end cap is acceptable .pOrovided a Surveillance Contractor
supplied procedure forreuse is accepted by CR3. All gr~ease drained orfremovedf•rom the
anchorage ,area and-Jtendon cavity shall be disposed.of• as waste grepse.

315. 2.3 Care must, be taken When removing the end cap sincethe filler materia IImay drop off or drip,
as,as medium.vis..ous liquid.
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3.5.2.4 :At the6lower anchorage, theentire column of filler material may drain from the tendon during
end cap removal.,

3.5.2.5 Samples of Ahe.•grease shall be taken prior to,.cleanin"g of•the anchorge arQea.6

3.5.2.6 Do not use metal implements to remove filler material from around the anchorage..Wooden.
or plastic instruments may be used.

:3.,5.2.7 Grease temperatures ewithinthe55,gallon drum must not exceed 210 0 F.

'3:.5.3 Equipment'

3.5.3.1 Calibiration Of all equipm~ent Used to mnea'sure tendon force .shaill ,be ýdone in accordance with
a calibration prcpedure prior to the firstAtendon force measurement-and after the'final tendon'
force.,measurement. Accuracywof the. calibration shall be within 1-.5% of the specified
minim~um uOltimaizte strength; of the tendon. Cali bration of all mieasuring devices mustPbe;
signed' dated,,andtraceable 1tothe National Institute of Standards and Technology (NIST)
docdmentation".

3.5.3.:2: Verificationodf calibration of the stressing jack-pressure gauge systems must be checked
daily against. amaster pressure gauge, which is usedonly for this purposed...

3.5.4" Inspection' and Testing •

3.5.4.1 Hold Points" must be Verified by a qualifiedWNQC Inspecto to comply withthe

requirements of Appendix B, Criterion X of 10 OCR5O.

3.5.421 Provide sufficient manpower to remove the end caps. The .weight of each end capo with'
grease is .about 225 lbs..

3.5.4.3 Oncethef inspection (f a given tendon :'ehd has begun, it should b completed as soon as
possible to avoid unnecessary exposure of the anchor head..

3.5.4.4 Do notleave the anchorage area and the :end !cap un protected when work:isr not being
performed. Tendoncanchorages.which: have :bencleanedof greaise for an inspection shall
be protected by applying ao6at of greasel toalklxposed su"ifacesprior to the temporary or
permanenit.installation of the'end cap•

315.4.5 During inclement weather, provide protection to prevent moisture from entering the oend
,anchorage.

315A,46 'TTh Surveillahce Contractor shall confirm that the proper stressing adaptor-is attched to
theieanchor. hiead prior to stressingthe.tendon..

3'5A4'.7` Do10not-.standbehind hydraulic-jackwhile stressirnl'~atendon. :

3.5.4.8 Exerciseextreme caution if'fingers orhands areqrequired near the tendon anchor head.
.duringtesting.

3.5.4.9 Do not exceed'a jack force of 17211 kips (basedý on 163 available w~ires) during the tendon
stressing without NPTS concurrence, except as stated in Step 3.2.7; Retensioning.

3.5•4.10 Do ribt;detension either tendon end until lift-off has been determined for bothends of a hoop
or dom~e tendon(vertical tenn~s•~are detensioned at top:end only). Lift-off.for each end, may
be eerie on separate days.



FM 1,,E hibi.3~*

3.5i41. 1 Detensioning of each tendon end may proceed.independently of the other end. However,
jacks mnust not be uncoupled untiltlhe• tendon iscompletelycdetensioned. To alleviate holding
jacks under pressure for periods .of time, it isrecommehded that both ends of a tendon be
detensioned in unison. This should assist in correct positioning of the anchor head washer.

3.5.4.12 Vertical tendons are detensioned from the top end only, which is the shoppend of the

tendons..All inspection requirements apply to both top and bottom anclhrages.

3.5.5 ýWire Removall ,

3.5.5.1 Verify that all lift-off force measurements and detenisioriing is complete prior tO wire removal.

3.5.5.2 Perform hnecessary measures when removing and handling tendon wires to preclude wir e
damage such asscratches, kinks, etc., and to preclude the accumulation of dirt or other
contaminants on ,the surface of the wire:

3.5.5.3 The Surveillance; Contractor shall carefully clean removed tendon wires just prior to visual
inspection and packaging for delivery to the testing laboratory.

,3.5.5.4 Do not stand directly in front of either end of thetendon when a wire is to be cut since some
tendons may not be completely detensioned.

3.5.6 Retensioning

3.5I6.1 The Surveillance Contractor shall confirm that the proper stressingadaptor is attached to
the anchor head prior to stressing the tendon.

315.6.2 Both ends of a hoop or dome tendon shall be retensioned simultaneously in a controlled
manner. Maintain approximately the same elongation on both ends of the tendon.

3.5.6.3 It is important that when stressing from both ends that the crew's operation in stressing be
coordinated so that a rapid stressing unit does not outpace a slower stressing unit. Ideally,
thetarget gauge pressures must meet at the same time.

3.5.6.4 Vertical tendons only req uire retensioning from the top of the tendon.

3.5.7 End Cap Installation

ý3.5.7.1 Detrimental'foreign matter (if present) such as loose mill scale, loose rust, loose or flaking
paint on the gasket bearingsurface can be removed with power tools.

3-.5,7.2 A thread chaser may be required to clean the grease cap mounting holes.

3.5.7.3 All temporaryltubes used for filling the endcap with grease shall be removed.

3.6 Acceptance Criteria

NOTE

::Contingency actionsr for non-compliance With the following acceptance criteria are
pirovded in Section 5.2: Contingencies.

3.61, All documentatioin has been satisfactorily completed, including all required signatures and
dates.
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3.6.2 Abnormal conditions determined asthe result of a visual inspection of the.exterior concrete
surface of the containment shall be recorded and documented, andrinvestigatedby.
Engineering for possible degradation of theý structure.

Cracks'found in concrete adjacent 'to the tendons (within 2feet 'of the bearing plate) having
widths greater th1an 10.10 inch sha!li'be recorded and reported to Engineering for e-valuation
and resolutioh. An.y crack: ,widths:greater. than 0.050;ihch;shali beca6use for investigation.by
Engineering to determine !the cause and if there is any abhormal degrdation of the
structural integrity of theCoritainment.

3.6.3 The wire tensile test shall have no failUrfebelow the minimum guaranteed ultimate stress~of
.240,000 psi. Theibreaking strength. of the-sample shall .be greater than the minimumh:breaking strength for the Wire diameter1shown on Enclosuret11: Minimum Wire:Brealk

,Strength&s Elongation shall' meet.or"exceedthe minimurn required value for the. tendon
material Wirecorrosion :indicative ofme~tal reduction: shall not be present.

3.6.4 Acceptahne6 criteria for tendon force shall be as definedi in Steps 3.6.4.1 throuh 3.6.4.6ý.

'36.'4.'1 IF the measured prestressing ,force of the selected. tendon- inaigroup lies above the BASE
value,: or is equalto orgreater than 95%,of the BASE vailue (asdefined in reference
:2.1.7.3),
THEN.the lift-off test 'ist acceptableJ forthat sýeleicteddtiendon, i.

3.6.4.2 IF the measured prestressing force oifai sele'cted tendon in a rou is less than,95% but:
greater than or equal to 90% of the BASE value,
THEN two adjacent tendons shall be checked'for their prestressing forces-..
IF the mea~sured-prestressing freofecoftesonadhidtested'tendoons are
.equal to or g.reater than 95% of their;BASE val.ueANDthe measured prestressing force in! all, remain'in tendonýsin•agroupare equal to or
,greater than ,95% of their BASE value,,
THEN all three tendons shall be restored to their required BASE value of prestress and the
thre tendons shall be considered acceptable.

:3.6.4.3 :IlF. the measured prestressing force ofany two adjoining tendons falls:belbow95% of their
IBASE values,,
THEN Engineeringshall initiate an• investigation inton the causes.of -ph-occurrence. This
'condition is unacceptabble.

3.6,4.4 IFthe measured pr'estressing force of the selected tendon lies below 90% of theBASE
value,
THEN the tendon shall be considered;defective;.`Engineeringishal initiate an investigatio•,
'and determine the extent and ca useof such ocdcurence and, the required cou•rse of action to
be:taken. This conditiondis unacceptable.

3.6.4.5 The normalizediaverage of all measured tendon forces for each tendongrup1(i'e., dome,,'vertical, hoop) sllibe greater tharinhe minimum ýrequired prestress level for that group (as
defined in Step 3.3.14). Enginee ing'shall review and disposition any conditions&where this,
is not met.

-36.4.6 Engineering shall'lreview the resultsahndtrends of the measurdprestressdforces from
consecutive surveillances.
SIF it is dletermined thatthe trend of prestress loss for .indiviual tendons,:orofor any of the
three groupsiof tendons is larger theantiemxpected
THEN Engineering shall determine ~the :caus~e and extegnt.of ,such occurrence.
IF, th .is trend indicates ,that the resulIting, pirestretss orces will'bea less than the :minimnum
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required prestress. forces.lpri.or to the next s.cheduled .surveilanlce,
THENadditional testing and evaluation shall be: performed pror to the completion of the
current surveillance to determi ne.the cause and extent of such occurrence. iThis condition: is
unacceptable.

3.6.5 Acceptance criteria for sheathing filler samples shall be as defined ihnSteps.3.6.5.1 through3•6.5.6.

3.6.5.1 Wateir .content shall not exceed 10% by weight.

3,6.5.2 'Water soluble chlbrides,.nitrates; and sulfides shall note'xc~eed- 1 Oppm.m
3.6.5.3 Reserve alkalinityý(basesnhumbers) shall nbt be6 less; thani 50 of. the installed value Orless

than zero bwh en the installed, value' was less.than 5. Ifthetencdon duct -is ,filledwith .a .mixture
of materiwshaving various as-installed base, numbersithelowest number shall-govern
acceptance.

3.6.5.4 The absolute-difference between the amount of grease removed and the amoUnt of grease
replaced on a givien tendon shall not exceed 10% of the net duct volume.

3.6.55 Any grease leakage determined as a result of surveillance inspection activities shall be
investigated and repaired using.an Engineering approved procedure.

3.6.5.&. P .resence of free water shall be meas ured, saým'pled and documrented anid`e"valuted-by'
Engineering.

3.6~~.6Durin~g detensioning rtensioning of tendons, if the elongation corresponding.to a
sPipecifi lad differs by more. than +/- 10% fromt1hat recorded-during installation an
i nve'stigation .sh all •;be :: made by Engineering to ensu ret that the differern ce i s- not related •to
wire-ailures orwire slips in anchorages. This condition-isunacceptableý.

31: Prerequisites.

3.7.1 Eqluipmfentý

The.eqouipment ,items:listed inthis, section are-recommendedfor iim plementation.Woftis,
inspection.

3.7;1.•,1 Mobile crane with,:sufficient capacity and boom length to perform all necessary, ift, of
equipmhe.nt ancd!'materials into position forrsurveillance activities.

3.7.1.2 AlL. platformshand rigging,.scaffolding, hoisting equipment, and accessores for access to the-
tendons and r performanceofall surveillance work.

3.7.1.3 Two. hydraulic stressing jacks (ram) having a loading capacityobf. 1000to ns with'st-essinig,
pumps•, pressure gauges, controls, and adjustable ram support device.: The. range and,
divisions of the-prtessure gages must be such asto permit reading of a 1000 ton fordewithin
an accuracy. of +1- 2%.

3.7.!•4 ' Portabl emetal scaffolds as required.

37.1.5 Portable platform or plywood to be used-for supporting ft tendon end cap when'h: removed
(2 feet x 2 feet minimbum).

3.7.1.6 Grease pump, transmission lines,. various fittings; etc.,. connected to 55-gallon drum,,
equipped with heating system.to heat grease to-a tem perature between 1 300F- a6d 21 0017.
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.7.1.7 Containers, such as,55-gallon drums, to hold bulk filler grease removed from end
anchorages during inspection.

NOTE

Permanent 480 volt electrical outlets exist on the top surface of the ring girder. There
are five-480V, 3 phase receptacleson top of RB roof. Power provided by vent MCC 3a
(MTMC-10) unit 5br located, inI.|B19. See draWings 209-064, 209-131 sh 3 and
215 seriesfor the one.labý6 eledRBIS South.

3.7. 1. Electrical cables or-heaVyduty extension cords as necessary for lights, hydraulic stressin
jack.purrips, and• ther miscellaneous power tools.

3.7 .9: Portable •lightsfor illuminating tendon!anchorage assemblies during check for corrosiohn and
defects.

3.,7.1.10 A.setof portable.communicatiose.quipmet.forcommunic6ting. etween crews at eachend
of the tendon being inspected..

3.7.1.11 Feeler gages (required range of blade.sizes: 0.025 inch to 0.035 inch by 0001: inch
increments).

3ý7'112 Optical comparators4withO05 inch accracyfor measuring, crack widths in cocr6ete.

317.13 Grid"pp 6l;for•'showing. crack patterns.f

3".7.1,14 Magnifing glass, 5x.

3.7/..15 Temperature gaUge(s,)with a• ra-nge of 00F to3000F and an accuracy of +,-2% of full scale.

3:7.116 Wrenches•tremovegeasean olddown studs (3/4") and nuts.

.7. 1. 17-7 Extracfion tool for removingwires subjedcttoternsile'tess'..

.7.1. 8 Come;-along hoistfor appltyint forcetowire extraction tool in Ste• 3..1.17 (or similar'

.d e v ic e )i. -. .. .. .. !. . . . .. .... ... .. . . . . .

•37.1..19 =Torquere end cap replacement, 40 ft-bthrughr75ft4b minimum capacity.

3.7.1.20 Six-foot diamet6erwire :coiler. to; :co-iltheremoved Wire.
T37.1.21 Small portablepowertRoos (e.g., electric dirillsaw, etc:) as requ'ired..

,317.1,.22 Wire6'cUtters totcut lwiresi3/8" diametebr (maximum).

,:3-.7 .23 Wire briuishh.

137.1124 Stee I hand.hammer (approximately'-24 oz.).
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NOTE I

The quantity is an estimate only; more or less may be •requied.

NOTE 2

The grease' suppler must be acceptable to CR3 and qualified by the Surveillance
Contractor's Quality.Program for iapproving subcontractors and material suppliers.

'NOTE.3

A certified -test, report bearing two signatures for the grease is reqired, indicating the
water soluble chloride, sulfide, and nitatetcontent. The tests must be in accordance',
with'the referehces specified in Sectio6n 2.1.1 Codes and Standard References. The
water soluble chloride and sulfide content must not exceed 2 ppm jand the water
soluble nitrate content must 'not exceed 4 ppm.

NOTE 4
T~he reuse of gr.e Ia.s e from the end cap, is acceptable' prvdd 0 edrspie
proce6'dure for: reuse is accepted by CR3 in ,writing..

3..'5An app ropriate quantity of certified filler grese- (Visconorus't 20950-ýP4 .o~r la'te.s~t' appiroved
comp atiblefo4rmulation, by Viscosity Oil Company).

NOTEý

Chemical compo-sition of solvent must be certified to meet requiremle~ntsýfbr Vliscosity.

1 6.

ý3.7. -126 Solvent that can be used for removing greas from around tendon anchoracge apn',d'cleaningi,
any stained concrete (Viscosity #16 solvent byVscosity Oil Company, or-equal solvent
:certifiedto meet th-e requirements for Vi~scosit~y#16, as approved by CR3).

"NOTE
Specifications of replacDment materials delineated in Steps 7 1.27 through.1

shall be the same as thos of the original items.

3.7-.1.27 New0-&Irings Ifoih hloop, dofme, and uppervertical tendon endcaps
(1i2. dia., 60 durometer,: neoprene or nitrie. base rubber,

141/2". Ix15-1/2' OD)..

3.71.28 New 0.•rings for lower vertical tendon endhcaps (5/8" die. 60 durometer nitrile
. .base'rubber•.15-3/8" 1D1x-16-5/8" OD).,

3.7.1.29: 3/4"diex 4-1'/2", 1.0TPI, material ASTM A193 Grade B7 studs, hex nuts, (ASTM .Al94
Grade 2H ) , a nd wa sher assemblies.

313/4",•-10thread per inch thlread chaser.
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NOTE

Quantity is estimate only; more or less may be required.

3.7.1.31 Wiresplit iincrement shims of variousW thicknesses1 recOmmended quantity and sizes: -30 sets3/16 25 sets 1/4", 20 sets 3/8",.-20 sets 12". Mater-ial to be ARMCO VNT single normalized
ASTMA633,, Grade E or eqUal.

3.7.1.32 SUpply of clean rags for cleanup with sol'ventaround anchorages.

•3.7.1i..33 WWoodlen: orplIastic.paddles or spatulas to scoop out bulkd fillergrease from around ,the
ancihorage asse-mbly.

3..7.1134 Carbo Zinhc6 1.1, zinc'-filledinorgan.ic,ýcoating (made .by Carboline Co., or equal, as.determined
by 'the NPTS and the manufacturer).

3.7.1.35 Non-metallic Epoxy.

37..136 Any ,other miSCellaneous mate-ial and.toolsas required.

3.7.2 Initial Coniditions;

3.7:?.i Perform a PreJob Briefing-for each new crew/slhift in accordance with AI-607, Pre-Job and
Post-Job Briefings. This briefing is required once at the start of the work by that crew. Also,
notify the Control Room Supervisor (or designee), at the beginning of each work-day, that
work is to begin on this procedure.

3.7.2.2 Missile shields 'shall be.in place over'Spent Fuel Pool "A"Nduring surveillance, activities for
those tendons indicated in Enclosure 2, Identification of. Sureillance Tendons - Inspection
Period 8,.and as defined in Steps 3.5.1.2 and 3.5.1.3, unless all equipment has been
secured/riggedi in accordance with NUREG-0612. The Maintenance Manager or designee
shallrreview ýaiiequipment setup and rigging to ensure NUREG-0612 requirements have
been .,met priob.rto performing work activities which could impact the spent fuel-pool without.
the missile shieids installed.

312.3 •Read and understand the Lim its & Precautions, Section!3.5.

'3.7.•2.4 i::Readi and understand the:Description, Section 3.2.

3.7.2.5 En'sur'e,,,thtat all applicable euimt listd in Section 3.7.1, Equipment, is available:and!'
•readyt, t1be used.

!3.7.2.6 Ensure that there is adequate accesstoaltendon end caps of tendons that ae to be tested
, (see Enclosure .2: Identification of Sur.veillanceTendons. .Inspection' Period 81).

;3.7:2:7? t Ensureothat the testing laborato cted in step63.2.9 s prepared to.receive the wires.

3.7,.28 'Ensure that the:testing laboratory indicated in Step 32'.9 is Prepared to-receive the grease
.and free water ýsamies.

3.7.2.9 :Ensure references listed in Section.20,.References, are available for use.

'317.2.10 Ensure that all personnel are famili4a"with'•the operating manuals ofthe equipmentto beuseddung the inspection . . . ........
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NOTE

Calibrated equipment must be re-c•alibrated at the end of the tendon, surveillance,
program: bythe:Post-Test Due Date in accordance with the requirements of.thatfitem.

3.7;2.1:1 Verify that stressing jacks, pressure gauges-, Co mparators,, andi ail iother measuring devices
.havebeen calibrated perStep 3.5.3.1 and are in good..wor'king .condition AND that,
calibrations, are:not expected, to expire during the time period it will take to perform this
Surveillance...
IF the calibration: is expected to expire prior to completing the ••'s ureiltce,

HEN have: e'quipment re-clibrated priorto commencing the surveiiance.

3.7.2.12 NotifyfteheRad tOrganiztionthatfwaste grease will need properdisposaL.

3.7.2.13 NOtify the.1NQ:CSupervisor or his cdesignee that work is to ebegin• pro 'othiprcdure.

4.0 INSTRUCTIONS

Refer to Precision Surveillance Corporation's Inservice Inspection Manual N1002 fo6rthe'
step-by-step instructions to be followed for the 8th Tendon Suryveillance• at Crystal River Unit'
#31
Only "controlled" copies of PSC's In-sericeInspection ManuaiN1002 shall'be :used rfor. theý

performance of this surveillance.

5.0 FOLLOW-UP ACTIONS,

5.1 Restoration Instructions'

; 1.1 Systenm resoAtio is accomlished durig prformance of Seco 4.0: Instcitons;
5.1.tll2 Repoiair :p'rob~cdures Shall be Idee oped and-performed in accordance with- WL-400o.

.5.1. 3 Post repair: systemr pressure testing requir'erments shall be'developed and perfOrmed in
accordance With'IWL-50001.

S5.1.4 Reinstallation and replacement requirements.of thep6st-itensioning system shaii be
dvelpean performed in accordance with IWVL-7000.

5,2 Contingencies

5.2.1 IF.the'acceptance 'criteriaof Step 3.6.4.5 is not met,
•ANDiengineering evaluation cannot ascertain acceptability ofl the containment tendons,
'THEN refer immediately to the "Action Statement" of Technical Specification 3.6s.1,,
Containment, and Technical Specification 5.7.2, Special Reports.

5.2.2 'FIany of the acceptance critebria of Steps 3.6.2, 3.6.3, 3.6.4.3, 3.6.4.4, 3.6.4.6, 36.5,afid'
3.6.6 arenot met,
THEN itnshall beevaluatedby neeriIgpelWL3300.
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5.2.3 IF there is rejectable corrosion or pitting gon the wire as defined in Enicosure 8, Criteria and

Categories For Rating Degrees of Corrosion on Tendon AnchorageAssemblies, and
Selected Wires,OR ifexisting broken or unseated wires and/or detached buttonheads were not
.documented and accepted during a~pre-service examination or during previous inspections,
OR, if the number of-missing, broken, and/ordamaged wiresdoes not meet the criteria ,eof
Enclosure 9, Criteria For Missing,"Broken, and/or Damaged Wires,
THEN each, case shall beevaluated: by Engineering per IWL-3300.

5.2.4 IFfithere is rejectable corrosion, pitting, or cracking, as defined. in Enclosure 8, Criteria;:andý
Categories For Rating Degrees of Corrosion on Tendon Anchorage, Assemlblies and
Selected Wires, on the tenidon anchorage assembly,
THEN it shall be evaluated by Engineering. per'lWL -3300.

5.2.5-1 l,,the. post-test calibration0of ,the equipment used to measuretendon force '(Stepr3.53.1)
differs fromthepretest calibration by more than! thespecified accuracy toleranice,
THEN'the: results of the examination shall be evaluated by Engineer ig.

5.3 Reports.

5.31 Surveillahce Contractors Reporft.:

A written report documenting the ýins pection results, laboratory test results and surveillance
conclusions for each inspection period must be prepared and submitted to CR3 within 30
days of completion of the inspections and tests. The, surveillance contra ctor's approved
re port and all data must be forwarded to Engineering.

5.3.2 Reportable Conditions

Inithe event that the acceptancetcriteria in.Section 3.6 is notrmet, the Surveillance
Contractor shall notify Engineering within 1 workingriday. Engineering shall follow the
reporting process defined in CP-151: ExternalReporting Requirements (Step 2.1,3.5).
Engineering determinesthat there is abnormal degradation of the containment structure
(based on the contingency actions in Section 5.2:C ,Contingencies), ICR3 shall. submit a report
to-the NRC within 30 days of the.current surveillance' completion.'' This report shall incliulde a,description of the degradation, operabilitydetermination, root cause determination and the
corrective; action.

:5.3.3 Procedure Closure6

Upon completion of each Tendon Surveillance, Engineering is to ensuret-hat SP-182 and.
Precision Surveillance Corporation:Man ual NIOO02 z aIre tran.s mitted to RecoIrdsM Managemen It.

5.3.4 Evaluation SummaryReport

Awritten.summary repobrt of the results and"coricluSions foreachinhspection period mustbe.
prepared within 90 days of the completion of the tests and'inspections. The.report.sshallaiso,
includeitems that did not meetlthe acceptance criteria, and were evaluated by: Engineering
and 'address the following:..

. the cause of the condition ,which did. not hmeetdthe acceptance criteria
* the acceptability of the• concrete ,containment without repair of the item
* whether or, not repair or replacement isrequired and, if required, the extent, method,,

and completion date for the repair or replacement .
, extent, nature, and frequehcy of additional examinations

This rep6otsall. be :submitteld' to the NRCI as part ofthe 90 I.SI Summary Report.
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ENCLOSURE, 1

....... __ IDENTIFICATION OF SURVEILLANCE TENDONS FROM PRIOR SURVEILLANCE PERIODS__._ _ _
1ST ' 2ND .3RD HT' 5TH 6T 7TH

SURVEILLANCE SURVEILLANCE SURVEILLANCE, SURVEILLANCE ,SURVEILLANCE S R VEILLANCE SURVEILLANCE

:11/7712/78 3180-5/80: 9/81t-12181' 9/87-11/87 11193'1494, 10/97-61/98 08/01-12/01

DOME D139 D122 0.123. . D105, 'D : 0215" D212: D212

'TENDONS' D215 D140 D125 D212" 'D231 'D 0304 D. D339. D.
`123'TOTAL. 221 D' D208 : D212 D328 0224 D1l3. D'12i6
,3 GROUPS"OF 41 0228 D323 D322 DJ : 0 -15
D100 s-D200sd D234 0331 0329; D311.1D30s 29 _ __ __ __ _ __ __ __ _ __ __ __

:VERTICAL l12V19 12V12 12V! 12V1 34V6 12W 12V1

TENDONS' 12V20 -12V20 .34V6 3V4 ;5 V, .61V2 D :61V08
TOTA2L 12V21 23V5 34V19 D ,:56V.2 D .61V14, -23V2 45V14 D0

,6.GROUPS.OF 24 23V15 34VI 45.V16:
12,34,56,:23, 34V6 45V6 '-56V11
45,61 45V3 - 56V20 61 V5

56V! 56V1 D
tHORIZONTAL 13H10 13H22" 13H191 13H20'. '34H1 51"H26 46H21
TENDONS' 13H19 13H32 D 13H46 131-140" D 42FH1 42H1,•" 46H36
282 TOTAL 13H37 13H43 A220 51H26ý 6:42H32" 53H16 -D
"6 GROUPS " 51H10 .42H40 :51H4i .46H28 .42H4. 62H02

%@47'HIGH, 51H11: 51H23 (51H26 64H19 46H29 - :53H2 r62H13
13, 24, 35, 46., 62H9 51H37 51 H45 -46H30 62H41 D'
51,,62 64H21," 53H24 53H35 46H4t7 "', 62H46

04H29. 53H28 53H40 62H8 '53H46
64H37 D 53H44 .62H34 421H49
64H46 64H42 64H! D0 42H30

42'H31
42H33

42H35

TENDONS INSP. 231, 22 21 :. 14 -.22
I TOTAL TENDONS •549
I

I TOTAL TENDONS INSPECTED UP TO7TH SURVEILLANCE= 124:

NOTE: For information, only, •These tendons were:completed in!
D - Designates al detensionedtendon,

past suryeillance.

S p !812 Revw 1'5' RPage ,21 of',39
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ENCLOSURE.12

IDENTIFICATION OF SURVEILLANCE TENDONS

INSPECTION PERIOD 8

SELECTEDbDOME TENDONS ADJACENT TENDONS, -

D129*** D128, D130
D212 C D2. 1, D2. 3'
D238 D,* D237, D239

SELECTEDb VERTICAL TENDONS ADJACENT TENDONS

12V1 C** 61 V24, 12V2
45V20 D 45V19,45V21l
61V17 61V16, 61V18

SELECTED. HOOP TENDONS ADJACENT TENDONS

46H21 Ct* 46H20, 46H22
42H46 ** 42H45, 42H47
13H36 13H35, 13H37
62H30*3 * 62H29, 62H31
51H34D * 51 H33, 51 H35

C Denotes selected control tendon.

D Denotes selectedtendonfordetensioning and wire: removal. If removal of one wire frohm tendon would
....subjeit t rejecion per Enclosure 9, Criteria For Missing, Broken, and/or Damaged Wires, contact
Engineering for a substitute tendon.

*Denotes tendons, if any, which must'have missile shields, in-place over Fuel Pool "A",
per Step 3.7.22, unless all equipment has bee secured/rigged in accordanc With NUREG-0612.

D•enotestendons,,jf any, located in the Steamr Zone :Regioh,
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ENCLOSURE 3

DOME. VERTICAL. and HOOP TENDONLOCATION PLAN - INSPECTION PERIOD 8

CRYSTAL RIVERUNIT 3
UuI~ (~hVe~ sminS'Y ~n

,T ndn Layout Plan
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,ENCLOSURE 4

DOME and HOOP TENDON LOCATION PLAN - INSPECTION PERID068

~FkCCK. l~W

W~FLW.F
- MA~ ~

cWmaTAL RIVER UNT
al PNWl r" Yew) Terum Swwhjyoe

Twidmn Law'w Eiswdon

SP-1!82 Rev.: 15: ePage 24 of: 39
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N ENCOLSURE. 5

REDUCEDFORCE DOME TENDONS

The following tendonsare notb ac ,ceptable for. normal lift-off testing:

D:101 D 201: D 301

109 D209 3.09,

0D:.1ýl7, D 217 0 317

0D1 125, - 225$ D 325.

0133 D.233: Db333,

-141 D241 0,341



FMl 1 .41 ýE,,llbi hit 3 p 2 qe )f 39
ENCLOSURE ,6

ANCHORAGE ASSEMBLY DETAIL

tt (M GOMM~1 L&U N LeC."8

-~..1~IftW.VS~t~u* is ~Ap~P6 P

-"Lit is1 464 7awas a&W
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ENCLOSURE 7

CRITERIA AND CATEGORIES FOR RATING .DEGREES OF
CORROSION ON TENDON ANCHORAGE ASSEMBLIES AND SELECTED WIRES

CATEGORIES OF CORROSION

1. Bright metal; no visible oxidation.

2. Metal reddish brown color, no pitting.

3. Metal having patches of red oxide, removable but ready t0 start pitting.
4. Metal having patches of red oxide, not removable and/or leaving noticeable pits.

5. Metal having heavy rusting, dark red, and about'to form an-extremely hard crust which Whenremoved leaves very noticeable pitting.

6. Conditions more severe than C ategory 5.

ACCEPTANCE CRITERIA

Anchorage assembly components in Category 1, 2, or 3.are acceptable.

Wire.inz Category 1 or 2 is acceptable.

Anchorage assembly components in Category 4, 5, or 6 and/or wires in Categoryt3,4, 5, or 6 should be
further evaluated by NPTS.

CRITERIA FOR VISUAL INSPECTION OF GREASE

Note that the original Visconorust 2090-P2 grease is no longer available. :The new 2090-,P4 grease will not
be:the exact color as the original 2090-P2 grease when it was new.. Therefore, color comparisons of old
grease against new grease must be made considering this basic difference.

Note if any of the following items are observed during ,visual inspection of. the grease:

1. Extreme discoloration even when considering the above change in grease type.

2. Presence of corrosive particles and/ordirt mixed Within the grease, indicating adjacent metal
pitting and metal breakdown.

3. Signs of moisture within the bulk filler.

4. Other signs of grease deterioration.



FM 14 Exhibit 3 page.•'2 39
ENCLOSURE 8

CRITERIA FOR.MISSING, BROKEN., AND/OR DAMAGED WIRES

1.: Broken Wires and :unacceptable buftonjieads shihl not exCeed 8 wires perindividualtendon, nor
more than'2 percent of the total, number of wires in that group, nor more than-3 percent in any,10
coisecutive ten'donIsý in a group. Agroup :shall be defined as follows:ý Vertical tendons - one
stressing sequince quadrant (36 tendohs);1Dome tendons - one series of layer (41 tendons); Hoop
tendons --one side of a: buttress (47 tendons).

2., An unseated wire, after stressing, that will move at' one end"oftheltendon but is. observed not to
mdveat thebother end is tobe considered a broken wire.

CAUTION" Doonot strike the buotonhead with any heavy object.

3.: If an unseated wire, after stressing, willnt movie - document ad notify Engineer

NOTE: Missing, broken, and/or damaged Wire criteria is based on,.original quantity of 1.63 wires,.per,
'tendon.
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ENCLOSURE 9

ORIGINAL ACCEPTANCE CRITERIA FOR BUTTONHEADS

•PRECISION1 BUTTONHEADS - 0.275' V1/ (7mm) WIRE

1, DIMENSIONS

Diameter- D
Minimum
Maximum

0.410"
0.450"

-2. SPLITS

Maximum admissible number
Maximum admissible width
,Maximum admissible length
Maximum admissible angle
to axis of wire

4
0.060" Per Split
0.350" Per Split

'500

NOTE: This is the criteria for new buttonheads and is given in this detail for reference only. The checks
called for in Section 4.0, Instructions, of the procedure are not meant to verify these numbers, but
they are meant to detect obvious gross deficiencies in any buttonhead.
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ENCLOSURE 10

WIRE
DIAMETER

(inchl

0.27359 ()

0,27459 (7).

0'.27ý559 (7:mm

0.27659 (+)

01.27759 (,)

MINIMUM'WIRE BREAK STRENGTHS

(Tinius-OSon: Direct Reading - High Scale orEqual)

CROSS .MINIMUM
:SECT.IONAL, ULTIMATE BREAK

ARE& TENSILE' !(kips)
.soq in) STRENGTH '(1,000 Ibs)

,0.05879 240 ksi 14.110
'0.05922 240"ksi 14.213

0.05965 ,240 ksi 14.3 6

0.06008 `240 ksi 14.316+

D-060,552 .240 ksi: 14.3161+
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ENCLOSURE 11

(Page 1 of 4)

.ORIGINAL:STRESSING AVERAGE TENDON LIFT-OFF VALUES
VERTICAL TENDONS

TENDON ID";

12 Vi1
.12V22
12 V 3
12V4
12V 5
12 V6
12V 7
"12 V8&
%12 V 9
12 V 10
12 Vii1
12V 12
12 V 13
12.V 14
12 V 15
12 V 16
-12 V 17
12 V 18
12 V 19
12 V 20
12 V 21
12 V 22
12 V 23
12 V 24
23 V 1
23V 2
23 V 3
23•4V
23 V 5
23V6
23 V 7
23 V 8
23V 9
23 V 10
23 V 11
23 V 12
23 V 13
23 V 14
23 V 15
23 V 16
23 V 17
23 V 18
23 V 19
23 V 20
23 V 21
23 V 22
23 V 23:
23 V 24.

LIFT-OFF TENDON .D. LIFT-OFF TENDON I.D. LIFT-OFF

1 6751•699

1651
1711.
1586
1574
1615
1634
1615
-1669:16701

1675
1687,
16251
1598
1650
1639
1654
1598
'1638
1655
1638
1624w
1711
1598:
1661
1670
1711
1670
.1636
1676
1627
1616
1673
1646
1•687
1646
1615
1598
1660
1598
1598
1633
1663
1622
1639
1634

34V 1
34 V 2
34 V 3
34 V 4
34 V5
34 V 6
34 V 7
34 V 8
34 V 9
34V 10
34 V 11
34 V 12
34V 13
34V 14
34,V 15
34 V 16
34V 17
34 V 18
34 V 19*
34 V 20
34 V 21
34 V 22
34 V 23
34 V 24
45 V 1
45 V 2
45 V 3*
45 V4
45V 5
45V 6
45V 7
45 V 8
45 V 9
45 V 10
45 V 11
45V 12
45 V 13
45 V 14*
45V 15
45 V 16
45 V 17
45:V 18
45V 19
45 V 20
45 V 21
45 V 22
45 V 23
,45 V 24

1651•
1588

1597
1585
1633
1609
1646
1621
1605
1709
1605
1696
1644
1648
1655
1639

'1663
1633
1573
1637
1660
1624
1646
1648
1686
1627
1639
16,10
1649
1614
1607
1675
1661
1677
1696

'1603
1,673
1697
1625
1661
1683
1661
1624
1624
1629
1672
1634
1684

56 V 1*
56 V 2*
56 V 3
56 V 456 V 5
56 V 6
56 V 7
56' V 8
56 V 9
56 V 10
56 v 11
56 V 12
.56 V 13
56 V 14
56V 15*
56 V 16
56 V 17
56V 18
56 V 19
56 V 20
56 V 21
56'V 22
56 V 23
56 V 24
61 V1
61 V2
61 V 3
61 V4
61 V5
61 V6
61 V7

1 V8
61 V9
61 V 10
61 V 11
61 V 12
61 V 13
61 V 14
61 V 15
61 V 16
61 V 17
'61 V 18
61 V 19
61 V 20,
61 V 21*-
61 V 22
61 V23
61 V 24

..1.784
1603
1694
1658
'1696
1622
1633
ý16021654

1598
1658
1646.61
1685
1 687
1638,
1651
1617
1699
1664
1687
1661
1665
1651
1675
1629
1629
1627
1663
1643
1658
16752
1598.
1625
1598
1643
1610.
1711
16&46
1590
1628
1646
1598
1591
1634
1622
1622
1663
1616

.*Tendons detensionred and/or retensioned durng previous inspections.

[All Lift-off Values in kips (11000#)]
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ENCLOSURE 11

(Page 2 of,4)

ORIGINAL STRESSING AVERAGE TENDON LIFT-OFF VALUES (Contfd).
DOME TENDONS

TENDON I.D.

0101.
D1002Dl103
D 1, 04,

D1l06
01071
Dl08:
D109

Dlii5
D 12;

014
D115

Dl 17,

D120
01210:122:

0123
0124
D125
D126
D127;
D128;
D1:29
013306
D131
D132
0133
0134.
D135
D136
D137,
D138
D139
0140"
0141

LIFT-OFF TENDON.I.D.

643*
1660
1606
1606:
1646
.1626
1,667
1464
643"

16221:67.3

1676
1676
16ý70
1700
.1646
658*

1563
1642
1652
163'3

16101!634

634*
1,634
1'634
1660
1619
1635
1600
1620
652*

1640

1679
1562
16451686
1,669

'649*

0201I
D202.
D203
02045
D206

D207D208'**0209

024"11
D212'
0'213;5
P2-14.
02ý15`
D2,160217
,D218'

0,D2'19
0220!:D221**.

0222
D223S
S0224ý
0D2250D226:

D227
D228:0D229:

0230

D232•

0.235,0D236

0237
0238
0239
D0240
0241i

LIFT-OFF

652*
164R9
1662
1649
1642

1657

1616:
1689;1 600;

1666
1614

660*1"626•.

1639

1655,
1598"649*
1625
1649
1669
1650

1651'1;60=3.
652*

1643
1632
1591
1661

1615,:'1615
660*

TENDON I.D. LIFT-OFF

301.
D302:
0303
D304**0305

0306
:D307D308

'0309
D310

D341
D31 3
01314

D319
0320
D321
D3221
D323
D324
D325
D326
D327
0328
D3279
01330

D331
D332
D333
0D334
D335
0336,
0337.
D338.
D339*
0340
0341

660*"
158111653i

1610
1629
1643
1656
1646
.649*
1636

1682,
1640
1636-
1621
1607
1604,:660•:

1635
1697
1653
1668
1628
1670
1664,,660*
1640
1661

1670
1645
1634
1636
1667
660*

1598
1669
1616
1622
1638.
1639
1634,
652*

*Reduced Force Tendons
.....Tendos deetensiond a/••Or retensinedduring previous inspections.

[All Lift6off Values in kips (1000#)]
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ENCLOSURE 11" .(Pagel3 of 4)

ORIGINAL STRESSING AVERAGE TENDON LIFT-OFF VALUES (Cont'd)
HOOP TENDONS

TENDONJ D..

13'-H 1
13 3:H -2
13,H 3
13 H4
,13," H-
:13 H 6Z
13 H78
13 H 8b
i'3 H 191'

'13H 1021~3 H 113

ý13 H 13
83 H 14•

13% H 15
13,H 16
13 H 17
1f3:H i8
,13 H 19,
13 H 20
13 H 21.
13 H 22
13 H 23
13 H 24
'13 H 25
1A3 H,2613 H 27

13 H 28
.13 H 29
13 H 30
13 H 31
13 H 32*
13 H 33
13 H 34
13 H 35
13 H 361
13 H 37
13 H 38
13 H 39
13 H 40'
13 H 4.1
13 H 42
1ý H 43
13 H44
13 H 45
13 H 46
13.H,4-7

LIFT-OFF TENDON LD.

1629
1'64,0
1:630:;:1640.

1658'

1630.
1634,
1593'

1l606;-

,169,1
;1624,
1595
:1630

1,625'
1604
1642,.1i652

1649
1646,
1643.
1628
1618:
1658.
1607
1658
1635
1653
1623
1641
1631
•:65•0
,1629
1612
16711623

1,660
,1660
.1641:1654

1635
3623
1623

53:H 1
53ý H 253 H3
53 WH6

5 3 H.553: H 6
.53 H 7-
.53,H8
53 HA9

.53 H 10'

ý53 H 11
53 H 2,12
'53 H Z,1

53H 14

-'53 HiS4
53 H 216

53 H 2ý17.
'ý53 H 18

;53 H 19:
53 H 209

'53 H 30

;53 H 22
53 H 23
53 H 24
53 H 25
:53 H 26.
:53 H 27
53. H 28
53 H 329

ýý53 H 30
,53 H 31

"53 H 32

53 H 33
53 H ,34,
53 H 435
:53 '.H 36:

:,53! H 379

53 H 40
53 H 41,531 H 42,
53 H 43
53 •H.4..
i53, H.45:
!53 H :46

LIFT-OFF

1!640
1555
1i598
1 6.45"
1606
1627.
1622

6573

1650:

1663

'1609
16521

1639

16270
1626
16069

:1704i
"1:5321•1668

1632
16049
1655
1663
1603'
1616

0634

i1,822'1646

16342
'1620

1 6558

TENDON I.D. LIFT-OFF

'64 H,,1
64: H 2
,641H 3
.64'H54
ý64 H 5
,64.H.6
64 H' 7
'64 H 8:
64 H 9
164 H .10*ý
64 H 11
64:H' 12
64 H 1: ý3'
64 H 14
64 H 15
64 H 16
64 H 17
%64 H 18
64.H 19
164 H 20
64 H 21
,64 H 22
64 H 23
64 H 24
64 H 25
ý64 H 26
64 H 27
,64 H:28*
64 H 29*
64 H 30
64 H 31
64 H 32
64 H 33
64 H 34
64 H 35
64 H 36
64 H 37
6.4 H 38
64 H 39
64 H 40
64 H 41
64 H 42
64,H 43
ý64;H 44
64 H 45

64 H 47*

1:642
.1701
1649
1628
1579:'1628:

1643
1! 646

1l646,
-1635.

1'64:9'
1,680
1589
1616
1617
1670
11617
,1665

:1665'
1637'
1653ý
1657
1635
1655
1690
1667.
1642
1655
1635,
1648
1702
1655.
1678
1617
1645
1665
1586
1611
1599
1:64,1

1,641
1647
1644
16, 23

*Tendonsý'detentsioned and/or retensioned during previous inspections.

[All Lift-off Valuesin kipsx(1000#)]
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ENCLOSURE 11

(Page74 Of.4)

ORIGINAL. STRESSING AVERAGE TENDON LIFT-OFF VALUES (Cont'd)
HOOP TENDONS

TENDON I.D.

51 H1
51 H 2
51 H 3
51 H 4:
51 H 5
51 H 6
51 H 7
51 H 8
51 H:;9
51-H• H10.
561 I .H 11
51 H 12
51 H 13
51 H 14
51 HI15
51 H 1&

51H 17
51 H 18
51 H 19
51 H 20
51 H 21
51 H 22
51 H 2:13
51 H 24

-51 H 25
:51 H 26"

ý51 H 27
51' H 28.
51 H' 29

-5H ý30
51:1H131
51 H 32
51.:H 33

ý51 H 3457
51 H 36

:,51 H 7•
51 H 38
,51 H 391
51.:H 402

51'H 41-
51'H 43

51 H 45:9
51H H46

ý51iH47

LIFT-OFF TENDON I.D. ,LIFT-OFF TENDON I.D.

1 639
16201645
1!625

1675
16081608

1644
I1627
16574
1615
1668
1644

1649
1663
1,608
1669
1668
1669
1'638
1609
1•639

1668
1629
1657
1 64*6
1658
1'6i~

1651
1608
1616
1,606
1628
i607
1.664.
1631
1610
1642
164:6
1 581
16571:663

42 H 1
42 H 2
42 H 3
:42.H.4
42: H,5
42 H:6
.42 H 7
42 H 8
42H H9
42 H 10
412H 11
4.2 H 1242 ,H 13:

42 H 14
42- H 15
42 H 16
42 H 17
42 H 18
42 H 19
42 H 20
42 H 21
42 H 22
42 H 23
42 H 24-
42H 25.
42 H 26
.42H 27
42 H 28
42 H`29
42 H 30.
42 H 31
42 H.32
42 H ,33
42 H '34
42ý H :35$
42 H 36
-42-HV37
142 H 38
42 H 39
42 H 410
42 H 41
42 H 42
;42 H 43
42 H 44
42 H 45
,42 H 46

42 47

16451!650
16531i672
1i605:

1 679

16656
1641
1645
1599Z
1614'
159716222

1635
1.661
1664

1'662
1641
1668
161 •
1617
1647
1614
"1635
1•632
'1629ý
1644
:1626•-1665:

1626
1657'16:80:

1641
1650:
'1623ý
1651
16231599!

1:6115•16"05
1i665:

16,44
1615

62.H I
62 H 2
62 H 3
62H.4
62 H 5 '
62: H 6
62AH 7
62:H 8
62 H 9O
62, H ic
62'H 1162 H 1i2

62'H 13
62H 14
62 H 15
62H lE
62 H 17
62 H 18
62 H 19
62. H.2A
62 H:21
62,HK22
62 H 23
062H 24
6 2 H.2,r
62 H 2f
62 H 27
62 H 21f
62H, 28
62: H 3(
62 H 31
62 H •:?
62 H 32
62 H-33
62 H3I62. H 35

62H46
62 H'43
62 H-13
62 H 4B
62 H 4.
62 H.41

62 HA4-62 H.ý4•I

62 H.47

LIFT-OFF

1603
161-51,i631i
;1672

1603
1,603
1624
1639
1604
1603
1675
16631603
1681'

f627
1675
"1609
11640
16,10

1663
1639
1639
1 6271663

• 1669
1633

1597
16,81
i~674.

v i1626
51,6646 i16:39

1622
"1639.

1 , 016391* 1"609•

1:609b
4 "'1651i

5 1 622
~ 1645
7 . .1582

*ýTerndons detensioned and/orr retensioned:during;previous inspections,•"**Not Avaiiable...

[All ift-off Values in kips (1000#)]
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TENDON HISTORICAL TRENDS
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ENCLOSURE. 13
(Page 2 of 3)o
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REVISION SUMMARY

Section Description
ALL Entire procedure revised for'the 8P• s•(veillance. Procedure reforatted,'no

lrevisionmbars used.
3.5.,1.2, 3.5.1.3, 3.7..2, ? .-Addedthe r1equirementdthat the equipment needs tobe secured/riggedin'
Enclosure.2 accordance with NUREG-0612'for work ;over the spent fuel p0o. without the

• ',missile-shields installed. Per•EC,64487, Rev. 0
PRRtsincorporated :0168617, 222722, 161499, 62724.

EC's lncOrporated 6EC64487:
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DJCUMENT NUMBER: CR-NI 02-'500., REVISION: 0 PAGE:. 1
DOCUMENT TITLE: PRE-SUfRVEILiLANCEýENGINEERING•PA'CKAGE..

ROJECT TITLE: 30 YEAR TENDON SURVEILLANCE AT-CRYSTAL RIVER DATE: 08/15/07 Ergy

1.0 PURPOSE

1.1 SURVEILLANCE PURPOSE

1.1.1 The=purpose of.the Tendon Surveillance Program isAtodemonstrate -the integrity of the containment post-.
tensioning"systeminCiLUding'containment:tendons, tendhdnend anchbrage hardware', general and adjacentconcrete integrity, and evaluation of the: corrosion protective (grease) system. Individual-inspections of
selectedtendons,, as well as tendon.wire and grease.:sample testingWevaluate the overall'initegrity of the
post.tensioning sYstem.

1.2DO.CUMENT PURPOSE

1ý.2V1 Thepu(poseof this document is to provide the engineering data and evaluations necessary to perform
surveillance related activities. The scope of this document addresses:

1.21.41 The scope of work for the 8t period (30Qf Year)'Tendon Surveillance

1.2.1.2 'Predicted forces and normalization factors for selected. sCope 0tendons as well as the tendons adjacenttothe 6 nes Seiected. The predicted forces are Ased to aept as-found' fIrce leels if they are with in
Ithe .,outlined ;acceptance criteria,,

1.2.13 ýTendon retensioning elonga'tion;itendonfor all teidon'scheduled to be detensioned for wire removal.
The retbnsion data is used to comnpare the elornation data obtained while restoring the tendon'sforct65the. el on g atibn ,thiatwas'observed while originally stressing thete'indoniin order to assure the force has.been. propelY re~stored:. !

1:.1 i.4. ',Grease yoid4 voIumes~for selected" srveillanic61ei tdons-eaind the-`ir r ctiv adjacent~tendons- the
ivolmes: allow IWL Level 11 Inspectors todocumnent the.percentage of the total void volime that is

remove -d during inspection and'repiaced Upon~crnpletion. Thisýdocumentation is' required perIWL-
'2526. Iffthe absolute difference between the subject'amounts exceeds 1,O0% of the net duct volume- the
'Ld~'se'r report the condit ions as required 'by'IOCFR5O.55a.

1.t2.1.5- hedesign of the support frames and work platforms, which wilbe'usedtk accesshoo .and doe
t.. ndonsin order to assure their ability to withstand working and hatural loadings..

1.2.1.5.1 The latform and the Upper Support Framb, have;been designed for both lateral and vertical loads by
analyzing varous loading conditions with RISA-3D Version 5.5: •RISA-3D calculates boththe force
and stress ineach individual member with respect todthe member.size designation. The entire
system hasbeen designed in accordance with AlSC ,9 thEd. ASD.

iC

Attachrnen.l2
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DOCUMENT NUMBER:, CR-N1002-500. . REVISION:. 0 PAGE: 2

0 DOCUMENT TITLE:', PRE-SURVEILLANCE ENGINEERING PACKAGE.,

S PROJECT TITLE: :30' YEAR TENDON SUVILNEAT CRYSTAL RIVER DATE: 08/15/07 Eeg

2.0 REFERENCES

2:11 REFERENCE DOCUMENTS

2.1.1 Crystal'River Unit 3 Final Safety Analysis Report (FSAR), latest revision.

2.1.2 American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,b SectionX, ."Rules
for Inservice Inspection of Nuclear 'Power Plant Components", 1992 Edition, with 1992,Addenda.

2.1.3- NRC Regulatory Guide 1.35, Revision-32 Dated:July 1990j "Inservficeinspection of Ungrouted Tendons in
Prestressed Concrete Containmenvt

2.1.4 Code of Federal Regulation 10 CFR50.55a

2.1.5 A!SC.Manual of Ste6 Construction,- Allowable Stress Design, Vi Edition.

2.1.6 ASCE Standard SEIIASCE 7-02- =Minimum Design Loads for"Buildings and Other Structures, 2i Edition.
2.1.7 ASME Standard A120.1-2001.- Safety Requirements for"Powered Platforms forBuilding Maintenance

2.1.8 PSC Engineering Document E-GEN-500- Rail Clamp Capacity Test

2.1.9 PSC Engineering Document CR-N991-100, "Predicted Base Forces For The 30th Year Containment IWL,
Inspection"

2.1.10 PSC Engfineering Document CR-N I002-010, "SQ 11.1. Restressing .
2.1.1• IPSC Enginee-ring Document CR-N1002-010, "SQ 12.1, Grease Void Volumes"

2.1.12 PSC Engineering Docurment CR-N.1002-100, "Upper Support Frame SetPosition Design"

2A.13 PSC Engineering Document CR-N1002-101, "Upper Support Frame Moving Position Design"
;2.1.14PSC Engineering Document CR-N1002-102, "Work Platform Design"

2.2 REFERENCE DRAWINGS

2.2.1 S •,425- 001 IWElIWL Inspection Concrete Layout 00 to 180°

2.2.22 S 425- 002 I W EfIWL Inspection Concrete Layout 180 'to 3600

2.2.3 S - 425- 003 IWE/IWL Inspection Exterior Dome Layout

2.2.4 S - 425 - 004 IWE/IWL Inspection Vertical Tendon Layout

•2.2.5 S - 425-005 IWE/IWL Inspection Hoop Tendon "13'3" L yout.
2.2.6 S -. 425- 006 IWEIlWL Inspection Hoop Tendon "42" Layout,.

2.2.7 S.-425,- 007 IWEIIWL Inspection Hoop Tendon '53" Layout,

2.2.8 .- 425-.008 IWE/IWL Iinspection Hoop Tendon "64" Layout

2.2.9 S-425 009, IWE/IWL Inspection Hoop Tendon "51' Layout

2,210• Z-425 - 00101IWE/IWL Inspection: Hoop Tendon "62" Layout

2.2.i1 - 425 -001:1 IWEIIWL Inspection Dome Ten6fdnsLayout - Plan

2.2,12 S-425-0012 IWEIIWL Inspection Dome Tendons'Layout- Elevation

2.2.13 s - 425.- 0020 IWEIIWL Inspection Tendon.Detail;

2.2.14 SC - 421 - 041 Reactor Building Ring Girder Concrete Outline - Plan and Sections

Calculation S07-0033
Revision t
Att ch ernt .:
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T

.DOCUMENT NUMBER: CR-N1002-500

DOCUMENT TITLE: PRE-SURVEILL

PROJECT TITLE:. 30e YEAR TEN

REVISION: A0 PAGE:, 3

ANCE'ENGINEERING PACKAGE

DON SURVEILLANCE-AT CRYSTAL RIVER DATE: 08115/07

3.0 BACKGROUND

13.1 CONTAINMENT ARRANGEMENT

3.1.1 The Crystal River Unit 3 containment building is a post-tensioned and reinforced concrete structure
,comprised of avertical,cylinder with a hemispherical dome roof, and is supportedon a conventional
reinforced concrete foundation slab..

3:1.2 The containment structure ppst-tensioning system provides sufficient external pressure load on the
:containment structure to balance the internal pressureof the structure as well as the design basis accident
intemal~containment pressure.

'3.1.3 The containment posttensioning system consists of:

311.3.1 Approximately144vertical tendons inthe cylinder wall anchored at the top surface of the ring girder and
atthe bottom of the base slab;

3.1.3.2 Approximately 282 hoop tendons in the cylinder Wall anchored altemartely at 120 degrees to each other.
Each tendon encloses 120'degrees of arc'and is anchored at two of the six vertical buttresses.

3.1.3.3 Three'groups of 41 dome tendons (total 123-tendons) alternately oriented at .120 degrees to each other
and anchored at'the vertical face of the ring girder;

3'.1.4 'Each tendon consists of nominally 1637mm diameter high strength low relaxation wires with buttonhead
-anchorages. The tendons are housed in individual spirallywrapped, corrugated, thin wall sheet metal
sheathing connected toa steel bearing plate and trumplet at each end. Thesheathing is cast into the
containment structure concrete walls and domie. The tendons are. capped at each anchorage with a
-sheathingfiller.cap and the tendon sheathing and caps are filled with corrosion preventing grease.

FIGURE 1: TYPICAL SURVEILLANCESETUP

Calculation S07-0033
Revision 0
Attachment 2
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DoCuMENT NUIMBER:

DO6UMENT TITLE:

PROJECT TITLE:

CR-N 1002-500

PRE-SURVEILLANCE ENGINEERING PACKAGE

REVISION: 10 PAGE: 4

IVER DATE: 08/15/67 Progss
Energy

30mYEAR TENDON SURVEILLANCEtA• CRYSTAL R

-3.1.5 Inspection Eauioment

,3.1.5.1 In-order to perform the work required, PSCwill.supply thefollowing equipment in order to perform the,
inspection activities. This list is for information only and equipment may be'added or subtracted as
needed.

1400 Ton Hydraulic Rams
Jack Chairs

High Pressure Hydraulic Pumps

Jack chair extensions

163 wire stressing adapters

Pull rods with nuts

Inspection platforms (2)

Upper SUppoirt Framesý(2);

5 ton electric chain hoists (2)

Spider baskets/platforf~s

Hydraulic hoses,- 20' long
O-10000pisi'Hydaulic Gauges

Heise Digital Hydraulic Gauge,

Misc. Electrical Transformers

Tractel Motoe Asseimblies

,2 Ga.. OTCpump

jib supports

HydraulicWire: pUller
• 1" :diameter'g gidepins'

1 dlameter eye bolts

-Trolleys
1W diameter brass shut-off valves

Shop rad field pullingcrpsg

Anchorti ead lifting, ring

.55 gallon empty drums

110 volt electric cable

480 volts electric cable

Buttonhead puller

Smooth wire puller

Surveillance iool'trailer

Grease can plugs

Graco grease pump

Grease hose 1 Yi 50'

55 gallon, drum heater
Office Trailer

Mobile crane.

3.1.6 Access Equivment

3.1.6.1 In orderto access the hoop and dome tendons, twNo'Upper Support Frames (hereafter referred to as
.USF)will be installed on the containment dome'rails. EachUSF will have a 5:Ton hoist running on a
monorail to facilitate the positioning of the hydraulic stressing ram. A work platforrrmwill also be hung
from each USF attached to four drive motors, which will raise:and lower the platform into working.
position. Theqentire USF assemblywill utilize. rollerswhich~will allow it to travel circumferentially around.
the dome in order to access all selected tendons.

FIGURE 2: UPPER SUPPORT FRAMES INSTALLEDON CONTAINMENT DOME

Calculation S07-0033
Revlsion U
Attachment 2
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DOCUMEN T N UMBER: CR-N1002-500", REVISION: 0 PAGE:5
-> DOCUMENT TITLE: PRE-SURVEILLANCE ENGINEERING*PAC'KAGE

" PROJECT TITLE:. 30 YEAR TENDONSURVEILLANCE AT CRYSTALRIVER, DATE: 08/15107_

3:A.6:2 The setup and design information for the Upper Support Frames and work.platforms is included in
.:se6eýtion8Ofthis docume . . ..nt',

3.1.7 Stressing Equipment,

3.1."71 In order topefformistressing adtivities on the selected tendonS (ire. monitoring tendon forces,
detensioning, and retensioning) PSC-wil prov dethir requiried l400-ton hydraulic ram setups. :Each,setup includes:

3A.1.7.1, 1 A'calibrated'hydraulic cylinder'used for stressing•: whose calibration i's traceable to the National
.Institute of Standards and Technology (NIST),

31,A.7:12 AjaCk c•hair usedto6 support the cylinder againstfthebearingplate as Well as facilitate the removal
and installation of stressing shims.,

3. !;•7.1.3 ApullrodInut'ombinationrto convertýthe tompresIVe force of thecylinde toatensile force being
applied tothe;,tendon

3..l .7l'.1414 A 163-wire stressing adapterto couple6 the.pullirod to each selected tendon's anchorhead.
3:1.715 A two stage high pressure hydraulic pum o powerthe cylnder

-3:1 .7&1 .6 A calibrated fiedi:gauge for reading,:theiepressureapplied

:1.7:2> Extremed autionshall betaken16toensuret1ht the stressing' adapter is fullyengged\ with the
..anchorh0eadin order to eliminatelthe potehitialf0oiretrssingtof the nnchorhead threads.

4..0 SCOPE OF WORK

4.1 TENDON4 SELECTION REQUIREMENTS

411 The specific requirements for selection of the scope of work as well as specific requirements and
acceptance criteriafor the performance of theinspection for the 8 period (30th Year) Tendon Surveillance,'
are defined by The Crystal River Technical Specifications, the Code of Federal Regulations 10 CFR 50.55a,
and ASM E Section XI, Sub-Section IWL, define the specific requirements for.selection of the inspection
tendons.

4.2TENDON SELECTI1ON

4A.2.1 'Tendons were selected for-the eighth surveillance period by ProgressEnergy Florida and distributed to
Precision Surveillance Corporation. Tendons to be examined are selected on arandom basis among the"tendons that have not been examined during previous inspetions, except for onetendon from each group,,'which is designated as the common tendon and is exaI'nined duin ea. h survelacIn .d4 rn -phsurveillance., '. .. :

4.2.1.1 Eleven tendons were selected for this surveillance. consisting of5.hoop iendons, 3-vertical tedons, and;
3 dometendons. In addition to the eleven surveillan~ce ,t~end.ons, o~ne tendon from each group (Vertical,
hoop, dom'e) was selected as an alternate. The alternat e tendoniswill only be inspected in the event

thtoeof the surveillance tendons is found to-be'i hacce ssi ,bl. Itable 1 below lists the tendonsselectedjor the current surveillance as weIl 'as the insjpecios'n thait: wil beperformed on .each.endon.

.4.22. In,;thb.6 ent tha't th acceptance critera are not:met for~a,certain tendon, itmay be necessary to ihspect:
"either oneýir both tendons adjacent to the se'ectd ti•ndon,.. The criteria and need for thi'sinspeptior6are
outlinerdin thewapplicablegoveming :codes (see rni.efee'ne1.s 2.1l2, :2 13n, 4) as2wiell as the.
'surveillanceprfocedure., The-adjacent tendoris:are listed in Tabld 2.

V ,! i ýc:,
. .......... ....... . .. .............. ..C alculation S O T:-O 0 33
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PRE-SURVEILLANCE ENGINEEkINd-PACKAG'E
30e YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER DATE: 08/15/07

Umg I. COPE OFWOW

12V01 D& G 0 0 S o 0; 0. * COMMON, STEAM ZONE @DOME

45V20 D.&G * 6 6 * * ORIGINAL SCOPE

61V17 D& G 0 * 0 0 * 0 * " 0 DETENSION

34v17 DT ... ALTERNATE:

13H36 .BT, 1 &3 * * O

,42H46 BT.2&4 2 0 0 0 0 . 0 STEAM ZONE @.BT2.

46H21 BT. 4 & 6 • • * q 0 * COMMON

51H34 BT. 5ý&:' * * a * * , . . . DETENSION, STEAM ZONE @BT1

62H30 BT-.6 &.2 p • * * 9 a 'STEAM ZONE @8T 2

46H07 BT. 4 &.6 ALTERNATE

0129. BT.3&5 * .o * " e 0 a STEAM ZONE @BT3

21i2 BT,&:3 • •e a * * 0 "0 COMMON

0238 BT. 4 &:6 * • ! @ e * • a : DETENSION

P337 BT! 1,&5 ALTERNATE

LEGEND
SQ 6.0 -. GREASE CAP REMOVAL SQ 9.0 - MONITOR TENDON FORCE
SQ 6.1 - INSPECTION FOR WATER SQ 10:2 - TENDON WIRE INSPECTION
SQ 7.0 - AQUIREGREASE SAMPLES SQ 1063 - TESTING:TENDON WIRES
SQ 8.0 - ANCHORAGE INSPECTION SQ 11.0 - RETENSION TENDONS
SQ".3 - CONCRETE INSPECTION S6.121 '- GREASE REPLACEMENT

TABLE 2: ADJACENT TENDONS

-' R UNIT.. -3..H- Y R S

TENDON 'END COMMEN~T~S TENDON END COMMENTS

6MV24 D &"G ADJACENT 51H33 BT: 5 & ADJACENT

12V02 D &G . ADJACENT 51H35 BT. 5 & 1 ADJACENT

45V19 D &:G ADJACENT 62H29 BT. 6 &2 ADJACENT

45V21 "1. &G .ADJACENT 62H31 "BT. %6 &:2 ADJACENT

61V16 D & G ADJACENT 46H06 BT, 4 & 6 ADJACENT OF ALTERNATE

iV18 D0 &G ADJACENT 46H08 BT. 4 & 6 ADJACENT OF'ALTERNATE

34V16 Da&G ADJACENT D128 BT. 3 & 5 ADJACENT

34V18 D&G 'AD.JACENT . D130 BT."3 &,5 ADJACENT

13H35: BT. 1 &.3 ADJACENT D211 BT. 1 & 3 ADJACENT

13H37 BT. 19-3 ADJ,:CENT 0213 BT. I & 3 ADJACENT

42H45 BT..2 & 4 ADJACENT- D237 BT.4 & 6 ADJACENT

42H47 BT.2 & 4 ADJACENT D239 BT. 4 & 6 ADJACENT

46H20 BT. 4 & 6 ADJACENT 0336 BT. 1 & 5 ADJACENT

46H22 BT. 4 & 6 ADJACENT D338 BT. 1 &'5 ADJACENT

Calculation S07-0033
Revision 0
Attachment 2
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4.3 TENDON LAYOUT

4A31 Inorder to propertylocate the correct tendon in the field, layoUtsIof the selected surveillance tendons as
well as alternates havebeen performed. There is a plan and elevation view showinghthietendons as :Wel

as surrounding buildings. The tendon layouts are shown below in Figures 3, 4 and 5.

C ý-2jn r-.,Aql 0 .1r ;.;. L; a.YLftF~l % f .nlU rk, nnIGURE jH -10D.gy VEIL-

0® \
300'

*1 ACI

Z-

,240'

*NOTE*
All tendon Locations shall
be verified in the field.

CRYSTAL RIVER UNIT 3:
,8th PFeriod (30th Year) Tendon Surveillance

Tendon Layout Plan

C ,alcublatibn S07ýG033

Attachment 2
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Energy

"t"*;..== •.*.•, =•i"
riUE. ýR Dain ,E~uui¶V~niL.LP.ýtEI nUl.Mdt.MTJui - ~LEVATII NU 0 23ZV

BoTyTRESS i BUTTRESS 2 BUTTRESS 3ý0. 600 1200'
wz0

,BUTTRES:S,,S4
180V

S .. .STEAM SAFETY ZONE.

*NOTE*
Alltendon Location'sshall
be verified in the field.

CRYSTAL RIVER UNIT 3:.
8th Period (30th. ,Year)Tendon Surveillance

Tendon Layout'Elevation - 0+tto 1:+ 8

Cacuf t ioI a O0, OOo

Aiiacwhrn ýil?
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DOCUMENT:TITLE:

PROJECT TITLE:

CR-N1002-500 REVIW

PRE-SURVEILLANCE ENGINEERING PACKAGE .

3 0 TH YEAR TENDON SURVEILLANCE AT CRYSTAL RIVER

FIGuRE 5~ CaO3Sru PEI~iOc1SURVFfiLM4C~- TEI4flOt4 LAYaU~ - ~LEVATIOt4 18O0Th36O~
FIGUPrm 5.'CRQ3'.8TK PERIOD SURVEILLA14CE - T ndmL4yauy-FLtvA1 m1B ToMWI

,BUTTRESS4
18.00

BUTTRESS 5. 240 . . BUT.TRESS:6
3000

z
ý.) I-

BUTTRE SSt
0o

LFUEL RESTR ICTION -

,CRYSTAL RIVER UNIT 3
8thPenod (30th Year) 'Tendon Sureillance

Tendon Layout Elevation 1- 180v to360"
*NOTE*
All teidon Locations shafllý
be verified inhe field.

uainS07-0033
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5.0 MONITOR TENDON FORCES

5.1 PERFORMING LIFT-OFF TESTING

5..1 In, order to check, the force being held by. each of the selected surveillance tendons a Lift-off test Will be
performed. This process will bewperformed in accordance with the PSC suplplied In-Service Inspection'
Procedure. A lift-off is achieved by transfemng the tension on the tendon from its shim stack to the
hydraulic ram. Once the tension has been transferred,,theforce is calculatedfrom the interalpressure of
the hydraulic ram. The steps involved in performing a liftoff are as follows:

5.1.1.1 The hydraulic pressure will be applied to the ram until lift-off is achieved.

5.1.1.2 After achieving lift-0ff2 feeler gauges (0.030 inch). shall be inserted about 180 degrees apart, between
the anchor head and the top shim.

:5.1.1.3 The. pressure will then be reduced to transfer the load back tojtheshim stack:

15.1.1.4 Pressure will be appliedto the tendon untiI the.feeler gauge can be pulled out With some effort.

'5.1.1.5 These steps will then be repeated until three consecutive readingswithinr the specified tolerance are
achieved.

5.1.1.6 The pressure used to achieve liftoff is then converted to the force for that tendon using the hydraulic
aram calibration data, which is traceable to NIST,.and the normalization factor and compared to the

,predicted force forthat tehdonto0verify acceptability.

5.1.2 The predicted forces-and normalization factorsfor each surveillance tendon, as well as the tendons
adjacent to it, Ihave been calculated andincluded'in Attachment C€and are summarized below in Tabie3.

.TABLE 3:ZSQ 9.1 - PREOICTED FORECS SUMMARY

61V24
12V0l
12V02

1529 1452 .1376ý

1525 1449 1372

1596 1516 .1437

-14

-9
-80

'13H,35_

13H36

13H37

1373 1304 1235

1484 14,10 1336

1368, 1299 1231

+56

-56

+61

45V19 1484 1409 1335 '+31

45V20 1507 1"432 '1357 +ý7ý

45V21 .1533 1456 1380 -19

61V16 1523 1447 1371 -8

61V17 .1498 1423 -1348 .+17

61V18 1493 1418 1344 +21

46H20 1467 'I 1394 1321 -39

46H21 1441 139 1297 -1

46H22 1486 1412 :1337 -57

51H!33 1392 .1323 1253 +36
51H34 1487 '1413 1339 -59

,51H35 1348 1281 .1213 +79

62H29 1421 1350 1279 +7

62H30 141 1342 1272 +14

62H31 1475 1401 1328 -46

D128 1268 1205. 1141 +53

0129 1287 1223 1159 +34

D130 1261 1198 1 135 +60'

D211 1305 1239 1174 +18

D212, 1305' 1240 . 1765 +15,

D213 1312 1246 1180 +10

D237 1426 1335 1283 -104'

D238 1348 1281 1213 -26

D239 1409 1338 1268 -88

42H45
- 42H46

42H47

1473 13699 12

1456 '1383 1310,
'1425 :1354 1283

-44

--28
+3.

= SURVEILLANCE TENDON-

=ADJACENT TENDON

Calculation S07-0033
Revision 0
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6.0 RETENSION TENDONS

6.1 DETENSIONING,. WIRE REMOVAL, AND RETENSIONING OF TENDONS

6.1.1 One tendon out of each group, (vertical,,hoop, and dome) is selected to have a wire removed and tested.
This process will be performed in accordance withthe PSC supplied In-Service Inspection Procedure. In
orderfor.this to be accomplished the following will happen:

6.1.1.1 Liftoff-testihg will be'completed to ensure thetendon'sforce is at an acceptable level.

6.1.1.2 Once the liftoff has been completed,,the'force will be transferred to the hydraulic ram and all of the
shims will be removed.

6.1.1.3 After the shims, have;been removed, the pressurewill'then be released from both ends of the tendon
until there is no longer any forceon it.. This is the detensioning of the tendon:

,6.1. 1.4 Whilethe tendon is in the detensiohed state, a samp!e wire is removed and scheduled for physical
testing asa required by.IWL-2523.

6.1,.1.5 Once the wire has been removed; the tendon is then restored to an acceptable force by pressurizing the
ram and replacing the stressing shims.

6.1.2 in order toperformaan acceptable restressing operationthe following parameters must be calculated since
the tendon has, onelessreffective wire (because of the removed testiwire).

6.1.2.1 The new Pre-Tension Force (PTF)

6.122, The new Overstress Force (OSF).which is 80% of the tendons Gross Ultimate'Tensile Strength (GUTS)

6.1.21:3 The new elongations.at each of the measurement stops'and at OSF

6.1.3, All of the new restressing calculations are included in Attachment D and the parameters are summarized in
Table 4 below.;

'TABLE 4:So i11.1 - RESTRESSING DATA

CRSTL IVR NI3 S 1. - RETR.,N DT

`0 M )VIUSHY < ATIRETENS0N ,Y' z

0.z 0.

D.C 0W

162 :354 1855 i.92 6.62

61V17 357 1866 `161 _3522 1'843. 1.95. 6.68 11.75

160 350 '1832 i.98 6.74

162 :359 '1855 1.65 5.76

51H34 362 1866" 161 357' 1843 1:67 5,81 10.25

160' 355 1832 1.79 5:87

162 357.1 185ý.6 1.34 4'.64

D238 359 1866 161 354.9 1843.1 1.36 -4.68 8.25

160 352.7 1831.7 1.38. 4.73'

Calculation S07-0033
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7.0 GREASE VOID VOLUMES

7.1 GREASE REPLACEMENT

7.1.1 Once all inspections have concluded, any sheathing filler (grease) that was lost during the inspections must
be replaced. Throughout the inspection all grease that is removed is documented. The required methods
of refilling, as well asthe acceptance requirements for amount refilled, are dependent upon the percentage
of the total void that is lost. In order to calculate this percentage, the greasevold volume has been
calculated for each selected surveillance tendon as well as bothof its adjacent tendons. The grease void
calculations are included in Attachment E and are summarized below in Table 5.

TABLE 5.: SQO12.1 - GREASE Void VOLUMES

61V24 144.09 14.41

12V01 143.97 14.40

12V02 144.12 14.41

45V19 144.51 14.45

45V20 144.47 14.45

45V21 144.05 14.4'0

61V16 14435 14.44

61V17 :144.74. 14.47

61V18 14415: 14.42

34V16 145.50 14.55,

34V17 145;67' 14.57,

34V18' 14;497 14.50

13H35,

13H36

13H37

121.77 12.18

121.67 12.17

12 .18 12.22

D128

D129

D130

118.31 11.83

116.41 11.64.

116.12 11.61

42H45 12iA0 12.141

42H46 122ý57 '12,26'

42H47 121.84 12.18

46"20 121.37 12.14

-46H21 122ý06 12.21

46H22 122.43 12124

51N33 121.94 12.19

51H34 i2088 'i2:09,

51H35 122:21 12.22.

62H29 121.93 12:19

62H30 121.75 1t2.17

62H31 122.13 '12.21

D211 115.58 11.56

D212 115.99 11.60

D213 116.85 11.69

D237 104..93 10.49

0238 10-2.59 10.26

D239 100.43 i0.04

D336 107.62 10.76

D337 106:68 10.61

D338 103.92 10.39

= SURVEILLANCE TENDON

= ADJACENT rTENDON

46H06

46H67

46H08

122.00 12.20

121.18 12'12:

121.46 12.15
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