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6.6 Inadequate Original Tensioning of
‘Tendons

Description:

Initial tensioning of tendons could lead to excessive stresses in the containment structure. This is of particular importance as the CR3
containment dome did delaminate upon tendon original tensioning in 1976 (FM 6.6 Exhibit 4) as well as another Florida containment
dome that delaminated at Turkey Point upon original tendon tensioning (FM 6.6 Exhibit 5).

Excessive original tensioning can damage the concrete by generating localized micro-cracks and/or enhanced creep rates.

Also, unbalanced or incorrectly sequenced post-tensioning can lead to high local stresses, micro-cracks and/or delamination.

Data to be collected and Analyzed:

1. Review initial tendon force requirements (FM 6.6 Exhibit 1);

2. Review initial tendon tensioning data (FM 6.6 Exhibit 2);

3. Review first surveillance lift-off measurements (FM 6.6 Exhibit 3);

4. Review original tensioning sequence (FM 6.6 Exhibit 7);

Discussion:

The issue of excessive pre-stress by design is included in FM 1.3 as it is a design feature (this is the hoop pre-stress equal to 1.6
times the accident pressure). The current failure mode deals with the field tensioning in excess of the pre-stress design.
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The initial tendon tensioning was sufficient to cause delamination early in the life of the containments in the case of the CR3 dome and
the Turkey Point dome (FM 6.6 Exhibit 4 and FM 6.6 Exhibit 5). In both cases, issues of radial tensile stresses, tension-compression
interactions, and limitations in the concrete tensile strength were indicated as root cause for the events.

Samples of the original tendon tensioning sheets are shown in FM 6.6 Exhibit 2. The tensioning sheets contain the hydraulic pressure
on the jacks while the tendon force is the number typically referred to. The relationship between the two numbers is linear and well-
known. Each jack is calibrated and the linear relationship is slightly different for each one (FM 6.6 Exhibit 8). For the original tensioning
jacks used by VSL, the approximate relationship is that 6,800 psi of hydraulic pressure at the jack is equivalent to a tendon force of
1,635 kips.

Tendon 12V20 shows a lift-off force of 1785 kips at the first tendon surveillance even though the original stressing record does not
indicate any special problem with this tendon (FM 6.6 Exhibit 9). Tendon 12V20 does not go around any penetration. The excessive
force was recorded again at the second surveillance (1740 kips) before being re-locked off at 1630 kips dufing the third surveillance.
Tendons 45V3 and 56V1 lift-off measurements were also above the 1,635 Kips.

Besides the overstressing, the sequence of tensioning is important, both in terms of elastic shortening losses for the various tendons,
and in terms of asymmetrical loading of the concrete. The examination of the original detensioning sequence indicates that the CR3
containment was evenly loaded upon tensioning.

The key results here are that there was no indication at the time of the CR3 dome delamination, or since in regular surveillance
activities, that the wall had delaminated, and that the CTL condition assessment analysis, using Impulse Response technology,
showed there are no delamination in five of the six CR3 containment panels (FM 6.6 Exhibit 6, see Summary page 4 of 96).

This indicates that original tendon tensioning by itself did not create the delamination.

Verified Supporting Evidence:

a. First surveillance lift-off measurements did detect 3 over-tensioned vertical tendons (FM 6.6 Exhibit 3);

2/3/10

Draft 1

Page20of3




Verified Refuting Evidence:

b. Maximum tendon force is 1,635 kips (FM 6.6 Exhibit 1, page 5 of 5). This is as designed and not expected to create excessive
tensile radial stresses (see also FM 1.3); ‘

c. Original tensioning sheets did not report any over-tensioned tendons;
d. First surveillance lift-off measurements did not detect any over-tensioned hoop tendons (FM 6.6 Exhibit 3);

e. There was no indication at the time of the CR3 dome delamination, or since in regular surveillance activities, that the wall had
" delaminated as well;

f. The CTL condition assessment analysis, using Impulse Response technology, showed there are no delamination in five of the six
CR3 containment panels (FM 6.6 Exhibit 6, see Summary page 4 of 96). This tends to indicate that original tendon tensioning by
itself did not create the delamination.

Conclusion:

We have not found evidence that the original tendon tensioning was done so incorrectly as to have been a contributor to the
delamination, either alone or in combination with other factors.
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N £ CRYSTAL RIVER UNIT 3 Page | of i B, i
%a¥ Progress Enery DESIGN BASIS DOCUMENT ev:
SYSTEM NAME: SYSTEM CODE:
CONTAINMENT N/A
REVISION LOG
Revision/Date Description
0/11-8-85 Initial Issue
1/07-25-94 Complete re-issue and incorporation of Temporary Change #296 as shown by revision
bars.
2/11-18-99 Incorporated Temporary change #539 and #954.
Text from T.C. # 539 was not incorporated due to being superseded by T.C. # 954.
3/01-02-00 Incorporated Temporary change #1180 as shown by revision bars.
4 /09-18-01 Incorporated Temporary change #1115 as shown by revision bars.
5/ 04-26-07 Incorporated Engineering Change 66751R0 as indicated by the change bars on pages
14 and 25.
6/ 09-29-08 Incorporated Engineering Change 71342 as indicated by the change bars on page 12.
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CRYSTAL RIVER UNIT 3 -
83 Progress Energy DESIGN BASIS DOCUMENT Page i of i Rev. 6

SYSTEM NAME: SYSTEM CODE: -
CONTAINMENT N/A

DESIGN BASES INDEX
FOR
CONTAINMENT .

Section Title Page
DEFINITION ...ttt ettt et e ettt e e e e e e e e s e e st eeeeheemee 2 e e ebeeb b e eEeehe e eRse s besoenbeasbeseeeseasreareennnast sbnetnan 1
GENERAL ...ttt sttt e et e bt e te e e e e e s bt e b e e et eE e eR £ ea b e aa b e ek e et ek £ e Rb e e beeb e bt e Rt ebeen Rt aR e e Rt e aanenrenreenes 2

MALEITAIS. ...oiiiiii i e e e s e 2

1T o T @04 o 1117 o =R 8
FOUNDATION MAT . ettt ettt et e e e e e e e este et emeeaae e e e e ek eeabeebaeabeaabesbesabeabensscraemae senensesasesrnsreenes 22
PROTECTIVE RETAINING WALL AND CANTILEVER SLAB......... ekt Lt et b e b bt ehe e bt e she bt e be s e e nteemeenaens 24
TENDON GALLERY ...ttt ettt ettt bttt se e e sa e e bt eabe bt sate s b e e bt ebeemee sheantemeesteemaensaeareseeennes 25
CYLINDRICAL WALLS, HAUNCH, AND BUTTRESS.......c.oi ettt niceieenieeneere et ete s sre e eveesee s 26
N T 1 1 10 =1 30
10 1 R 32
[T =1 O TP P O PR PPRTUPPUT PR 35
PENETRATIONS ...ttt ettt sttt e et b bt h ekt e bbbt bt b bt b et et b bt eaenb e e b e e et e eneas 38
EQUIPMENT ACCESS SHIELD STRUCTURE ..ottt ettt et 43
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CRYSTAL RIVER UNIT 3 |

Progress Energy DESIGN BASIS DOCUMENT Page 1 of 44 Rev. 6

SYSTEM NAME: SYSTEM CODE:
CONTAINMENT : N/A

DEFINITION
The Containment Structure is classified as a Class | structure because:

1. Its failure might cause or increase the severity of a loss-of-coolant accident (LOCA).
2. lts failure might result in an uncontrolled release of radioactivity.
3. ltis vital to safe shutdown and isolation of the reactor.

In addition, the Containment Structure provides shielding from the fission products which could be airborne in the
building under accident conditions.

The containment is composed of those elements listed in the Table of Contents for this Design Basis Document.

The Reactor Building is a concrete structure with a cylindrical wall, a flat foundation mat, and a shallow dome
roof. The foundation slab is reinforced with conventional mild-steel reinforcing. The cylindrical wall is prestressed
with a post-tensioning system in the vertical and horizontal (hoop) directions. The dome roof is prestressed
utilizing a three-way post-tensioning system. The inside surface of the reactor building is lined with a carbon steel
liner to ensure a high degree of leak tightness during operating and accident conditions. Nominal liner plate
thickness is 3/8 inch for the cylinder and dome and 1/4 inch for the base.

The foundation mat is bearing on competent bearing material and is 12-1/2 feet thick with a 2 feet thick concrete
slab above the bottom liner plate. The cylindrical portion has an inside diameter of 130 feet, wall thickness of 3
feet 6 inches, and a height of 157 feet from the top of the foundation mat to the spring line. The shallow dome
roof has a large radius of 110 feet, a transition radius of 20 feet 6 inches, and a thickness of 3 feet.

Tab 1/1, Revision 6
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) CRYSTAL RIVER UNIT 3 P
" Progress Energy age 15 of 44 Rev. 6
- DESIGN BASIS DOCUMENT
| SYSTEM NAME: SYSTEM CODE:
j CONTAINMENT - GENERAL N/A
|
|
PRESTRESS FORCE
SOURCE
VERTICAL HOOP DOME
Vert Hoop Dome
Pattern 144 94 hoops 3 sets 2 sets
tendons 3 tendons of 35 of 6 3 8 6, 10
per hoop tendons tendons
Radius 807.375' 812.375' 720.375' 720.375' 3 7 6
Spacing 35.23" 13" 30" 30" 3 5 4
Prestress Level 457 K/ft 829 K/ft** 820 K/t -
Specified 1 1 1
Immediate 1868 K/ 1868 K/ 1868 K/ --
(80% GUTS)* tendon tendon tendon 9 9 9
Lockoff 1635 K/ 1635 K/ 1635 K/ 646 K/
tendon tendon tendon tendon 9 9 9 10
Min. Req'd at 40 1149 K/ 1252 K/ 1215 K/ - 2 2 2,10
years tendon tendon tendon

** 415K/t for lower 10 feet of wall
*  GUTS = Guaranteed Ultimate Tensile Strength = 2335K/tendon
(A =9.723in2, fu = 240 ksi)

Sources:

1. SP-5583

2. Memo: J.F. Fulton to J.C. Herr, "CR3 Tendon Surveillance - FSAR Technical Specification 4.6.1.6 -
Required Minimum Average Tendon Force for the Repaired Dome", 2/15/80, plus attached calculations
for W.0. 04-4762-099.

3. G/C, Inc. Structural Calculation FC 1.01.7/2

4. G/C, Inc. Structural Calculation FC 1.01.7/50

5. Prescon Shop Drawings

6. G/C, Inc. Structural Calculation FC 1.01.17/0

7. GIC, Inc. Structural Calculation FC 1.01.8/30

8. GJ/C, Inc. Structural Calculation FC 1.01.8/4

9. ACI 318-63, Sec. 2606.

10. G/C, Inc. Report, "Reactor Building Dome Delamination, Final Report," December 10, 1976.

Reason:
The prestress forces provided in the vertical, dome, and hoop directions are sufficient to eliminate tensile
stresses in the shell due to membrane forces resulting from design loads. Prestress losses due to such
factors as shrinkage, concrete creep, steel relaxation, elastic shortening of the concrete, and friction were
considered in the determination of prestress levels.

Tab 1/1, Revision 6
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S EMERExhDI 2 CRYSTAL RIVER UNIT N0, 3 . page 1 of 11
V8 T i
z\.‘ v T Ld 2 REACTCR [UILDT o o pronreogSInG SYSTEM
PN A TENTTS HISTCRY ‘
f‘\
. - 07
IDENTIFICATICH HUMBER /3t 3 QUT LENGTH /455 -/07/%
HOR=WRSHER 1D: PC /20O cR F¥3 FIELD WASHER ID: PC. /2 2 CR /248
l. GAI/QA vendor {nspecticn cover letter ruzber-fPC ¢ 7549 DATE 2/9/77’
2. Date tenden received on-site /2-3-72 RMR Nuzber JSOF 7
3. Date inszzllzd ia ceaduis oS-/ -1 Installation %CR's
Wires re=oved o Wires replaced o Total Ineffective wires O
". Date buttconheaded /7 -7 Buttonheading NCR's
Bad wires (2] Accept, FReheads © Total Ineifective wires o
5. Date stressed /-24-75% Stressing NCR's
Date restressed "Restressing liCR's
SHOP END FIELD END TOT:2L
Y, 5 Yo 53 2, 1/
(r\\longntion (1300 psi to §0% ult.)-Pres./act. /% 15y 67§ S e 7F
~ "t-Off Pressure - Predicted/Actual é 75'0/575_0 é7/oJ 6650 N/A
” 3
Shinm Thickness/80% Ultirate Pressure 6 12759 6/F,76°° N/A
‘Unseated/Broxen Wires o Total effective wires after stressing X
5. Date Bulk-filled 2-272-724 Bulk-Filling NCR's
Time since installation & #en/4s Inlet Pressure Outlet Temp. /30
Date end caps refilled: Shop Field
], Data compiled by ~ 27143 (i, Organization [méw‘

z
Date %’%/77

3. Additional Cozzents:

SRR AR A § § .
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PR = L CRYSTAL RIVER UNIT 0. 3 page 2 of 11
: CiCUET REACTOR Z0I00105 BrosrrsssINg SYSTEM
“asj-";n’ cTarcear oe TENDON MISTORY
e®
ol
: : _ / 3/¢_
g IDESTIFICATION NUMBER /3 HH QUT LENGTH /55 -6
HOP=WXSHER 1D: PC_/ 2/ CR_G&/ FIELD WASHER 1D: PC_/2Z2/ CR_&923
l. GAI/QA vendor {nspecticn cover letter ruzber-fPC ¢ 7557 DATE 2-/1?/77’
2. Date tendon receivad cn-site /2-3 -23 RMR Luzber 350 &7
1. Date {nstalled in ccniuit A =/ - 24 Installation NCR's
Wires rezoved (= Wires replaced o ' Total Ineffective wires o
Y. Date buttconheadad ?-/2 -2 Buttonheading NCR's
Bad wires O Accept. fehcads ot Total Ineffective wires o
5. Date s:iressed 3-2/-75 Stressing NCR's
Date restressad Restressirg IiCR's
SHOP END FIELD END TOTAL
' -/, - -/ -/ / Z
ﬂsngation (1300 psi to 80% ult.)-Pred./acr. 5 /5’/ 3 3 /;// 5/2 /0/‘5’/ /0/2
"t-0ff Pressure - Predicted/ictual €800 6750 (':“/016900 /A
b/ 3
Shim Thickness/80% Ultizate Pressure & //4’/7770 6 /2177?0 N/A
Unseated/Broken- Wires o _Total effective wires after stressing /63
5. Date Bulk-filled g-21-74 Bulk-Filling NCR's
. . ' ] P/ say0°
Time since installation & Son/4s Inlet Pressure /& Outlet Temp.
Date end caps refilled: Shop Field
J. Data compiled by 22 L ¢z F2 2, '~ Organization ){Awé;b

Date f//‘?//77

3. Additfional Cor=ents:

AN s
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S0 P e bt 2 CRYSTAL RIVER UNIT 0. 3 page 3 of 11
i s DU ST FEACTCY TUILTTLT PPOCTrI3sInNG STSTEM
Ns et e TENDCN HISTORY
,\..o
()
R ’ r24
IDENTIFICATION NUNDER /3M & QUT LENGTH /55 - /0
Hep=WASHER ID: PC 727/ ~crR 640 FIELD WASKER ID: PC 722 CR 2277
l. GAI/QA vendor {nspecticn cover letter nuzber~fPC ¢ 7849 : DATE 2-/?/7‘/
?. Date tendcn received cn-site /2-2-73 RMR Nu=ber SISO § 7
J. Date irstzlled in conduit 3 -29-24 Installaticn NCR's
Wires resoved @ Wires replaced o Total Ineffective wires o
% Date buttcnheaded 2-72-2% Buttorhealing NHCR's
Bad wires o Accept, Rehoads __© Total Ineffective wires o
3. Date s:iressed /-23-15 ' Stressing NCR's
Date restressad _ Restressing LiCR's
SEQP LUD FIELD END TOT:L

3 s 3 ' ‘ 3
rr'\\longation (1500 psi to 2775 ult.)-Pred./Act. ‘//7'/ 5'/? ;/5'/ f//f" /O/P'/ /o /V

t-0ff Pressure - Predicted/rctual . _67‘0 '/(.Poo €£2/0 /"700 M/A
3
Shim Thickness/80% Ultizate Pressure & /7 j715¢ @ / 7660 N/A
Unseated/Broxen Wires o Total effective wires after stressing /63
5. Date Bulk-filled ?-27-7% Bulk-Filling NCR's
. : ~5/ e
'Iin_xe since installation é sroh s Inlet Pressure. 7@ Outlet Temp. /O
Date end caps refilled: Shop Field

-—
-

7. Data compiled by :’}iza//‘ﬁ,_ Organization [ o ég
| Date 77/4'//77

1. Additional Cezments:

O o S any 7N

.



SHEET /24 OQF 2B

"EM 6.6 Exhibit 2 page 4 of 11
: @1?? Florida CRYSTAL RIVER UNIT NO. 3
Q Power REACTOR BUILDING PRESTRESSING SYSTEM
ﬁ\uw‘ poRroRETION TENDON ‘H1STORY
 TENDON IDENTIFICATION NUMBER 42 H 30 CUT LENGTH /3§75 ~ é'/y
SHOP WASHER ID: PC_ /. 2/ CR 569 FIELD WASHER 1D: PC /22 CR /43
1. GAI/QA vendor inspection cover letter number-FPC § ygP20 DATE 2/20/74/
2. Date tendon received on-site /-7 -2 RMR Number 35588
3. Date installed in conduit /=72 -2y Installation NCR's
Wires removed o Wires replaced o Total Ineffective wires o
4., Date buttonheaded G ~-25-2% Buttonheading NCR's
Bad wires o Accept. Reheads o Total Ineﬁfective wires o
. 5. Date stressed 2-2&-25 Stressing NCR's
Date restressed Restressing NCR's
SHOP END FIELD END TOTAL
A\ Elongation (1500 psi to 80% ult.)-Pred./Act. f//Y/ “’yy f/f’/ P 4 /o/y//o%/

Lift-Off Pressure - Predicted/Actual 6¥70 16950 4770 /é?fa N/A
Shim Thickness/80% Ultimate Pressure 4 ;///7;’/0 ¢ 759 N/A
Unseated/Broken Wires ~4 Total effective wires after stressing /63
Date Bulk-filled 2-37-24 Bulk-Filling NCR's

257 74/ °
Time since installation £ ‘i« Inlet Pressure Z 2 Outlet Temp.

Date end caps refilled: Shop Field

Data compiled by \ﬁ%% . Organization (4/4%—:_

vate __4/4/77

Additional Comments: ' i

e | ) 907 716
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FM 6.6 Exhibit 2 page 5 of 11
f}% Florida CRYSTAL RIVER UNIT NO. 3
: Power REACIOR BUILDING PRISTRESSING SYSTEM
-29" fonromario TENDON H1STORY
., /7 !
_TENDON IDEXTIFICATION NUMBER 4243/ QUT LENGTH /S5 -7 /Y
SHOP WASHER ID: PC_ /2 / R F& ¥ FIELD WASHER ID: PC_ /22 CR /1233
1. GAL/QA vendor inspection cover letter number-FPC { sAES DATE //5/73
2. Date tendon received on-site /& -4 -7 3 RMR Number 33350
3. Date installed in ;onduit /7-29- 24 Installation NCR's
Wires removed o Wires replaced €’  Total Ineffective wires o
4. Date buttonheaded &-25 -74 Buttonheading NCR's
Bad wires o Accept., Reheads () Total Ineffective wires o
5. Date stressed 2-73-725 Stressing NCR's
Date restressed Restressing NCR's
SHOP END F1ELD END TOTAL

/,
ﬁ Elongation (1500 psi to 80% ult.)-Pred./Act. f/;’ /f// .5’///?'L ‘7’75/ /0///4///0/f

Lift-0f{ Pressure -~ Predicted/Actual G&70 7000  g&/0 j6¥00 N/A

Shim Thickness/80% Ultimate Pressure 6%6 ) 7579 f%// 7780 N/A

Unseated/Broken Wires o Total effective wires after stressing /63
6. Date Bulk-filled 7-3/7-2% Bulk-Filling NCR's

Time since installation & /),p/,,é(; Inlet Pressure 272 £34. ___Outlet Temp. /280

Date end caps refilled: Shop Field

2> - 7
7. Data compiled by\Z?M Organization M.«

Date //7’/77

8. Additional Comments:

907 716
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FM 6.6 Exhibit 2 page 6 of 11
ﬁ‘ F‘Of‘da CRYSTAL RIVER UNIT NO. 3
2] Power REACTOR BUILDING PRUSTRESSING SYSTEM
0“30 FaRroRatian TENDON HiSTORY
:~TENDON IDENTIFICATION NUMBER Y232 QT LENGTH /S5 - &
SHOP WASHER 1D: PC_/Z/ CR S6¥ FIELD WASHER ID: PC_ /20O cR 723
1. GAI/QA vendor {nspection cover letter number-FPC # 7920 DATE 2/20/7%
2. Date tendon received on-site /=2 -2% RMR Number i e
3. Date installed in conduit /-l -7 Installacion NCR's
Wires removed o Wires replaced o Total Ineffective wires O
4. Date buttonheaded G-27-7%  Buttonheading NCR's
Bad wires o Accept. Reheads o Total Ineffective wires o
5. Date stressed 2-2%-25 Stressing NCR's
Date restressed Restressing NCR's
SHOP_END FIELD END TOTAL

_ / / /,
Elongation (1500 psi to B80% ult.)-Pred./Act. {//f/’ //4" -(/5’ / {/r /0/4’ //0%

Lift-0ff Pressure - Predicted/Actual Gk10 6750 £770 0500 N/A
- & i 0 24 5o
Shim Thickness/80% Ultimate Pressure 2 675 / 77 N/A
Unseated/Broken Wires o Total effective wires after stressing /63
Date Bulk-filled ¥-7-724 Bulk-Filling NCR's
U

o
Time since installation ? s~ 45 Inlet Pressure /5 Outlet Temp. _{57 L

~ Date end caps refilled: Shop Field

—
Data COPplled by -4 77 /?4,% Organization M
' Date Zy/y

Additional Comments:

907 716
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S FM-B-Q -Exhibitd CRYSTAL BIVER 11T hi). 3 page 7 of 11
. 3 -f;‘f.’:'." REACIOR BUILDLNG Pyt [RESSING SYSTEM
'o“n..‘.‘u:' TENDON B ToRY ‘
N
! 1oINTIFICATION NUMBER 2V QUT LENGTH /58 -& /4
SHOP WaSiZI ID: PC/Z / cR $57 FIELD WASHER ID: PC /2. © cR 232
1. GAI/QA vendor inspecticn cover letter nuzber-rPC ¢ 7957 DATE Z/z!/?f
2. Dale readon reczeived cn-site J' /6 ’77 RMR Nuaber ?60 3 (79
3. Date installed in ccnduit 7’ 3"76/ Installation NCR's
Wires removed o Wires replaced o Total Ineffective wires Qo
4, Date but't.cnheaded S-27-74 Buttonheading NCR's
Bad wires o Accept. Reheads _ © Total Ineffective wires o
5. Date stressed [O -/ -7%4 Stressing NCR's
i)ate restressed Restressing NCR's
SHOP EKD. FIELD EUD TOTAL
Ar:long,a{tion (1500 psi to 80% ult.)-rred./act. 72 % 12/4 MAE, AR 12 S 12
{ft-0ff Pressure - Predicted/Actual . 6800 /705'0”/ « 4, N/A
Shin Thickness/80% Ultimate Pressure /3’/7770 4y N/A
Unseated/Broken Wires o Total effective wires after stressing /‘ .,
6. Date Hulk-filled J/O~-23-74 Bulk-Filling NCR's

Time since ihstallation’%’ M Inlet Pressure /72 ihdd Outlet Temp, /26 °

Date end caps refilled: Shop Field

7. Data compiled by - _4'{)’////1//44 Organization _j/a/éw
DPate 6///77

8. Additional Comments:
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£ Pl 66 Exhibi CRYSTAL PIVER U517 MO, 3 page 8 of 11
. S kowe REACIOR DUILDING Fri! [PESSING SYSTEM
"..‘;',.._,»' TESDCS HI iDRY '
=
1 IDINTIFICATION NUMBER /2 V 3 QT LENGTH __ /§§ -6 ,//&
SHOP Wastiz: 1D: PC /27 R _$ &) FIELD wAsuir 1Dp: PC_/2 0O R /726
1. GAI/Q4 vendor inspecticn cover letter nuzber-r?C # 995/ DATE g/zr/w
2. Da:e‘tcndon rezeived cn-site /"/é - 7’)’ PMR Nunber 3 GO 3 o
3. Date installed in conduit 7 - 3,." 7&’ Installation NCR's
Wires rcooved o Wires replaced () Total Ineffective wires o
4. Date buttenheaded 7 - Z‘V ° 7"/ Buttonheading NCR's
Bad wires 7 Accept. Reheads ‘f Total Ineifective wires 3
5. ﬁate stressed 7 -Z 7 - 77’ Stressing NCR's |
bate restressed Restressing NCR's
SHOP Ef(D‘ FIELD F..IJD TOTAL
Elongation (1500 psi to 80% ult.)~Pred./Act. /Z ,/8/ /25)6 AYA % 71’/Y//Z;/b -
Lit;Off Pressure - Predicted/Actual . 6800 7000 PN w o N/A
Shim Thickness/80% Ultinmate Pressure /33/K/7770 ] 5’", M N/A
Unseated/Broken Wires o Total effective wires after stressing /63

6. Date Bulk-filled 70 -23-74/  Bulk-Filling NCR's

Time since fnstallation.’% Mw-% Inlet Pressure /7@ 73/ Outlet Temp. /722 ¢

Date end caps refilled: Shop Field
7. Data compiled by :Z—) '/)ﬂ&%. Organization _M,.,

Pate #/4/57

8. Additional Comments:

407 714



R = anEa P COCRYSTAL RIVER 1T 1D, 3 page 9 of 11
o e V3T REACIGR BUILDING PR BiSSING - STSTEM
r':\:‘;""aa' numeonsr TENPGE Wy oy '
| 1DENTIFICATION NLMBER /72 v ¥4 CUT LENGTH /25’" ]
SHOP waSHER ID: PC_/ 2/ cR 5772 FIELD WASHER 1D: Pc /2 Q cR 267
1. GAI/QA vendor insjecticn cover letter nuzber-F2C # 2957 DATE __ 2/25/7%
2. Date tendon receivad cn-site /-/J"7’/ R4R Number __1901:1
3. Date installed in cendult ]-3- 7j Installation NCR's
Wires reooved o Wires replaced o Total Ineffective wires o
4. Date buttcrheaded F-C32 =74 Buttonhsading NCR's
Bad wires 5/_ Accept. Reheads ’7’ Total Ineffective wires /
5. Date stressed /O -/~ 7’[ Stressing :1C1§‘s |
bate resFressed ‘ Restressing NCR's
ﬂw FIELD END TOTAL
gI':lom_:,'at.ion (1500 psi to 80% ult.)-Pred,/Act. '/Z?‘//Zy" A//’] /‘74 ' /Z'/; //Z’/8
ft;-Off Pressure - Predictéd/Actual . 57"3- /“foﬂ"/ oy 4 N/A
Shim Thickness/80% Ultim.te Pressure ,'I%& /7720 4’. Y N/A
Unseated/Broken Wires Total effective wires after stressing /62.
6. Date Bulk-filled /-30-75 Bulk-Filling NCR's

: .
Time since installation& mon/'/.r Inlet Pressure 7Y@ L85 Outlet Temp, /2 &

Date end caps refilled: Shop Field

/

. s _

7. Data compiled by ’7) /,ﬁ/@% Organization fq/éu—‘
o Date 7////77

8. Additional Comments:

L o o | . L L I




SHLEET ,  UF /AT
’Hg of 11 I

..-.':':-EM 6‘6 Exhlblt 2 page
£ % [-or CRYSTAL KIVER UMIT NO. 3
':940 3t yO‘J!;_BI’ REACTOR BUILDING PRUSIRESSING SYSTEM
‘ IR TENDON 115 10RY
TENDON IDENTIFICATION NUMBER DJ\OG CUT LENGTH /25 E
SHOP WASHER ID: PC /A / CcR 423 FIELD WASHER ID: PC /2/ cR G445
1. GAl/QA vendor inspection cover letter number-FPC § /0720 . DATE V///g/
2. Date tendon received on-site J /3 74[ RMR Number 3 7547
3. Date installed in conduit O-7- 7j Installation NCR's
Wires removed (& Wires replaced (& Total Ineffective wires &
4. Date buttonheaded. ' /C)'}Q-‘Zj/ Buttonheading NCR's
Bad wires 0 Accept. Reheads 0 Total Ineffective wires .69
5. Date stressed //- A 7- 7/-/ Stressing NCR's
“"Date restressed Restressing NCR's
SHOP END | FIELD END TOTEL
ﬁ’longation (1500 psi to 60% uit.)—Pred./Act. /7[1/// “/ L/’/r/ ///\3‘7 gfl / f%
L1ft-Off Pressure - Predicted/Actual 680016 700 @;(5’//0/ éc?‘/O N/A
Shim Thickness/80% Ultimate Pressure !Q_‘;/g/ 7770 !j \;VK / Zzzo ' N/A
Unseated/Broken Wires /' Total effective wires after stressing /Qééb
6. Date Bulk-filled Z/ - 7-75 Bulk-Filling NCR's
Time since installati;:n /O/rr)a/zt/a) Inlet Pressure 9?\5Q§£ Outlet Temp. ng.j i
Date end caps refilled: Shop ' Field
7. Data compiled by ~2::)/4%%a§§? : O¥ganiz;tion ifZ/ézu

vate __/30/77

8. Additioral Comments:
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TENDON IDENTIFICATION NUMBER 2 /07 ___ CUT LENGTH 128 - 11 /%
suop wasuex Ip: ¢/ A/ cR  §52,  FIELD WASKE: 13: °C /2-/ cR_ @75
1. GAl/QA vendor inspection cover lettcf nunber-FPC B /el 90 DATE 6’///77’
2, Date tendon received cn-site j-/3'79[ RMF® Nunber 375&?
3. Date installed in conduit 6 - 7-71/ Instalatf{on NCR's
Wires removed o Wires replaced o _ Total Ineffective wires o
Date buttorheaded /O - A - 74/ Buttonheadin: NCR's
Bad wires 0 Accept. Reheads o Toral Ineffective.wires o
5. Date stressed /1 -13 "H Stressing IiCR's
“"Date restressed Restressirg NCR's
SHOP EiD FIELD END TOTAL
n“ongation (1560 psi to 80X ult.)~Pred./Act: _g_‘?g_/_?/z[_ 4/%i¥5(? . f%/fyé’
.
Lift-0ff Pressure - Predicted/Actual _éj_/_o_/_(jog 2/0 950 N/A |
Shim Thickness/80% Ultimate Pressure ‘é_%_/_/h/@ é% / Z?X@ N/A
Unseated/Broken Wires (& Total effective wires after stressing /63
6. Date Bulk-filled /7/-7‘ 75 Bulk-Filling N(‘:?{'s L /()3
Time since installation /9 ;o Zfe’/ 1Inlet Pressure ,’7\5‘31/___ Outlet Temp, /3420
Date end caps refilled: Shop Field |
7. Data compiled by p%ﬁ%z Organiraiion jg%,,
| Date _ "2/__5_"_/77
8. Additional Cozments:
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H PATA SUFET 6
. ! PRESTNESS FORCE CONFINMATION TEST
2
T l b") DME_TINDONS | . .
DN3ITCT10H PERIOD / Y
: ] ﬂ REACTOR ATE
TPRION | ‘ - LAFT-OFF COXDITION L.OCK-GFP PLEC TEVP INSP INep, BY
i i YOHCE
FREVIQUS EXPLETTD i cace AVG, OF SHIN CAGE . FIRAL sS4
FORCE un-o:f;onc: TAESS,  TORCE 2 ERLS WIRE THECKNESS (in,)  PRESS,  FORCE THICNESS °r
1,0, LOCATICH (kip+) {ktfs) (¥ni) {xipn) _ (dips) FORCR, PALVIOUS — CPICINAL {xat) {xips) (in,) T, EXT iTras
1 2 b ) & 3 [} 7 8 9 1 11 12 12
. . . v €4 ag e 24, 7 - , -s?
hobmtyy o E i AN V) S Y 7 I o —~  hE Ll 30
-t ¥ Za Lk Lis 2t il Lo S
apzus 2 13200 3 34 & L5V /OCEG T2 =z K  zi2  EZ
7 >y 7 LLlust T o 27, Fay i P 2 FALY
arot T 3ok T o a Ly S Lale & < Zo Ll - ZZH
- (R x z ’ 5T 2z and Ll g
W, T_2238 T 132l 5 ﬁ }Ifu‘,‘,;ﬁ S22y T3se —;—é‘" z 7 T NI '17;‘—'.,
. d 3 2.0 AT o Z o 2 i A 245823 Vd
R AL s s30ly > T3 LS a3 ME30 o 2 Zz i =,
- - har 3 L% PTIE it < T4 .1 < f P AN Glv
R ¢ ?_?_Lr s Qer AL NE2 LSE3 Lo ¥ A X7, i
L 3 i pres e . 20 . 7 £= T
ROIE A: .
. FORCE CALCULATION: (1) Forca @ Lift-off = Jack Pressura x Jack Piston Atea
* OR: (2) Deteralns force froa calibraticn gurve
HOTE B:
. Reactor Building finternal temperature will be reed using C1-274+TE or CI-275-IE (temperature read at Johason Tancl 11+3)
HOTE C: .
Wire Forca (Column 8) ts delined as fo)love:
W, F. @ Coluwn ?
163 = Colwan & of Data Shect 1
NOIE D:
Expccted 18ft-off forca (column 4) 1s dofincd as followvs: Mo, of affective vires at installetion (or previous fngpection)
X Ave, predicted ..lc fosce shova on Fig, 1 st tiee of fospection.
1FRIND H
LOZATICN: | to 6 Bumber of buttress hoarest te end of teadon,
~HIM TRICANESS: Clecar distance brtvcen buhna plate and stresaing vasher,
FALVIOUS: At tine of installation or'previovs survetllance, Contractor Revlow by: Data:
CRICINAL: At tize of starting curyent surveillance,
f ¥.2.C, Approval by; Dates

t
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DATA SMERT 7
PRESTRAFSS FORCE CONETRMATION TFST

VERTICAL TENDONS

INSPECTION PERIOD / A
>
x REACTOR DATL
TERDMY |§ LIFT-OFF CONDITION LOCK-OPF BLDC TEN? Iese, INsP, BY
FORCE
PREVIOUS EXPECITD \ caCe AvVG, OF SHIN CAGE FIRAL SHIM
s FORCE LIFT-0FFYFORCE PKESS, FORCE 2 ENDS WIRE THICKNESS | PRESS, FORCE THICKKESS °F
e 1,0, LOCATION {kips) (ki)_ﬁL [V (kips} Llp_) 'ORC! PRFVIOUS ORYC RAL (Xsi) {wips) {in.}) T EXT ‘\ AlS
.. 1 - 3 4 1 2 ] 9” 11 }2 1‘3 14 [Y) 16
o 12vae T /615 14 5 8.2 s nes {0, ?5/ Y # 8.2 1785 1574w e 65° 120/ (_ >
o
i 1.23vis T /615 - 49oly 5 2,3 158%s /sErs Qus  eov’, ”;Zz 7.3 15815 '3s¢  pez° 427 12h2]n; 1__.‘-
2 ~ -
{ 3.3uve T /615 /MILI6 3 1.5 IS%0 ISt 9355 par BL 37 /63 P jpo2n 410 Iz(ﬁ[n
. h ~ - g

ul4svs T /631 /M1.p 3 7.9 /618 /678 /o0y Bl Yus 29 /678 Mye [0 63 /n ,
4 T " ] < @
!s.smvi T 15‘7" 19926 5 1.9 IUGs- (185 logyy sz Ty 27 16755 Ty fo7 46 z/n /
. 780
r. HOTE A:
. %‘ FORCE CALCULATION: (1) Force @ Lift-off = Jack Pressure x Jack Plscon Ares
7 NOT’E J O3 (2)"Determine for¢o from calibration curve
N BOTE B3

Too AETUAL N O = ) lcn:c:r Buildiug internsl temperaiure will be vesd using r.t»-m-ﬂ: or C1+273-TZ (texpereture resd ot Johasoo Picel 11-8)
. NOT : -
: CERRIED Wite Force (Columa 8) is deflned as follows:
N ., e ~RE NETYNTE W7, = Colymn 2
0 PRESLURE = 163 - Coluan & of Data Sheet 2
Y, . ’ NOTE D:
] T ‘.JDCU s ie 4:)/ FF’: SV Expocted 11f¢-off force (column &) 11 delined ap follows; MWo, of ellective vires ot tastsllation (or previovs fnspection)
= - ' . X Ave. prediceted wire forca shown on Fig. 2 T Uwe of inspection.
" LORATICH: T or B~ top or bottom (vel'tlnl tendon),
P SAIM THIOKNESS:

- PREVIONS:
CAIGINAL:

-
v

P-cr 34

At tiwe of {nstallation or
At time of starelng curren.

t--:a‘..) Sate 11014177

surveillance.

Clear distance betwcen beartng plate and stressing wosher,
revious survelllance,

Contrector Review by: . Dage:

Date:

F.P.C, Approval by:
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$Ft 3 A
PRESPRENS TUHCE CONFIRMATION ¥FST
'.f/_ VESTICAL TIMINS
ixsrection renes 2 /) A
b
X REACTOR BATE
hdadia) “ LIFT-OFF CONDITION LOCK-OFF BLOG TENP tuse, JNsp, 2Y
FORCE .
PREVIOUS EXPECYED CACE AVG, OF Sum CACE FINAL SHIM
FORCE LIFT-0FF1 FORCE PRESS FCRCE 2 ENDS WiaE THICKNFSS (in.) PRESS, FORCE THICKRESS °F
1,0, LOCATION {dipe) {kiph) {xst) {kios) {kins) FORCE PRIVIOUS ORICINAL (xe1) __ (kips) {tn) mr, EXT. INITIALS
1 2 3 4§ $ (] 2 9 1 [} 12 1) 16 13 16 1°
» ~
wizvie I /6ye e 5 I3 /s Imys Q7 TX 3% Lier-oie oMy .
2wy I (sm / 5 25 /6315 /f2f M2z T U3Y 3V _QaFT-o0F ONLY L . .
J-_'__._I.'___._._._-_.___-.__.___.__
- b, — — —— -—r — —— — —— — R — — a— — — — —
L — —_— _— — —_— —_— — — —_— —_— —_ — —_ —_— — — —_—
' FOTE A
FORCE MLCM‘!ION: {1) Force @ Lift-of{ = Jack Pressure x Jack Pleton Area
OR; {(2) Deteraina force [rom callbretion curve
. . HOTE B:
Reactor Bullding faternsl temperature vwill be resd usiog Cle274-TE or C1-273-TL {teoperature read at Johason Pancl 11-2)
. NOTE C: .
Wire Force (Column 8) is deflned as follows:
W, P, ® Colu=n 7
- 163 - Coluan &4 ol Daga Shcet 2
MOTE D: ' )
Eapected 13ft-off force (coluan &) s defined o followas No, of effective vires st tastallation (or previous Laspection)
- X Ave. prediceted wite fotce showa on Fig, 2 at time of lnspection,
Lrestn . :
LOCATICN: T or B - top or bottoa (vertical tenden),
S$HIM 'I!!ICN."ES: Clear discance betvcen bearing plata and stressing washer, .
TREVIOUS At time of {nstallacion or previous survelllance.
CRICL‘-A.L At time of starting currentl surveillance,
. 1 . .
-, Contractor Review by: : Dage:
F.P.C, Approval by: : Dates '
yem Th <p-182 fate 11/14/77
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H
. ]
. S A% PRESTRESS FORCE CONFIRMATION TEST
.. ,_7116-- p Jf = LCOP_TFRDONS
TISPECTION PERLOD / | . .
. : "‘; REACTOR DATE
TCDON ) LIFT-0Ff CONDITION LOCK-0fP MDG TRHP INSP, RSP, RY
! ’ FORCE
PRLVIOUS EXPE CAGE AVG, OF SKIN _GACE FINAL SHIM
. FORCE LIFT-05¥ YORCE| PREZSS.  FORCE 1 Bos WIRE TUICKNESS (Ln,) PRESS,  FORCE THICKSESS b 4
* 1.0, 1NCATION {ktps) {xips) [Xs1) {kips) {x$ps) FORCE BREVIQUS QRICINAL (xsi}) {kipa) {in.) INT, £XT, INITTALS
s 1 — N 3 4 F] [ 1 ] 9 10 11 12 1) 14 13 16 17 ,
1. 134l o B 3. ozl ‘Sea e T3Sy 215 1513 7 2070 =t iy 4 Z,
. =1 K 2l 1T p Ll 13555 X, gt A L
2. P3ap 0 /-22_4,;?: 3{ AT ;:L.‘;'! cyes T34 o'!/ = =7 e r.«;,,, lege 53¢ '_/t; 16 A.-
. A .5 ey, . y P : Laf - . 2 . R
s, 13kzy T : racls = Lo o Hons Tese D% LA, - Ty R g5 s Sla sk
< X . | < 2L 7esy o - 5= 24, T = (oot r¥r - -_
A frudy - /‘;’3-/,1/ 3 Syr ixpm NoG (/,3‘:-7 s 75 -1"'5 Ty 7% 120 «mt 2 L fe [
L co N s° gtz 8 X 3 s 5, rott & . :
5. IHY ey X7y /Y2y 1 ZIJ’I- "_'54-4@ 15135 765 — “?" "iz« =16 —z vsm 597 i fer P
. s A T . S s 1357 . 1145 ] A s = -_— =
e B2 g2 onep 3% Bom v BOFE S BT B e Al O
. Cof PR . . A =2 p 33 e LS .
R I SSUAD T 7y A2 5 £uB% 7 N N2 5 Giy oor AT A o fewt T riews A2
. . ey s Iy 7415 A i N. ’y2s Joo 'l ! .
Jar AR T ST Man{ 7 Gy e I Bwe - R v - e A T LR W 1
. . P - = 730 . 2 ) F1a' €S 2270 73 . ;S
9. toue T == corvd LBk PR e s9ea 8P &7 2P 2 £ e oy s /-
. . Lo~ Py 2 Td¥ FXVA L2 - g 25509, ¢ - R - '
C10. SL=Sr N4 o oAy T g s MY Fove X5 R ﬁ Pt ty 35 s €30 llég_'/)y A
: ypagg g ey : < & b 4zl ﬁ" "._ -+ /7, ~f [ FSEny -z .
. i NOTE At
. ) FORCE CALCULATION: (1) Porce @ Lift-off » Jack Tressure x Jack Platon Ares '
o o OR: (2) Determine [orce from calibratlon curve
: NOTE B: .
4 R Reactor Puilding intarnal temperature will bo read ustng CLe274-TE ov CL+275-TE (teaperature yead at Johanson Panel I1-B)
o ; ) NOTE C: '
. ! Wirs Focca (Columa 8) is deflned as follows;
' . ' W.F, = Colimn 7 . .
: 16) ~ Column & of Data Shaoet 3
N . 1 KOTE D:
- . Expected 11lt-off force (column 4) 13 Jefincd as follows: Ho. of effectlive wirea st Installation (or previous 1nspection)
- ' X Ave, predicted viro force shown on Fig. 3 at tiae of inspection,
LOCATIGH: 1 to 6 - Xunber of buttresa nesrea to end of tendva, '
. SHDY THICKNESSt Clear distance betveen beacing plats and stressing washar,
. [ s
FREZIOUS; Az time of Lnstallatlon or previous survefllance. oacractor Reviev by: Date:

+ORIG INAL At time of starring curgenz survelllance, F.P.C, Approval by: Dates
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~April 21, 1976

06 - (0
Mr. Ernest Volgancau, Director
‘Directoratc of Regulatory Opcrations‘

U.S. Nuclear Regulatory Commission : ‘
Washington, D.C. 20545 CUETECT  SEANRATION ”ﬁw
(’ONOQ[Y( of CONTOINIME
Subject: Docket No. 50-302 STROCTOCE. platas ]

Dear Mr, Volganeau:

Pursuant to 10CFR50.55E, we wish to follow up our verbal

(telephone) notification of 4/19/76 regarding a separation

in the concrete of the Crystal River Unit #3 containment

structure dome. We have now documented the apparent extent

of this separation. To rccap, the following is the sequence
‘ of cvents of the investigation.

On Wednesday, April 14, 1976, while placing cinch anchors in
the dome concretce of the Reactor Building, it was noted that
there appcared to be a hollow area about one inch beneath the
surface. Investigation on Friday, April 16, by saw cutting
and removing a section of concrete approximately one foot

wide by threc feet long, showed that the depth of the hollow
arca went deeper as it went higher on the dome. By core drill-
ing on Saturday and Sunday, April 17 and 18, it was further
determined that the separation continued across the dome and
went as deep as 15" and separated as much as 1-3/4 inches.

By using acoustic methods, the lower perimeter of the separated.
arca was detcrmined to extond all around the dome in pours

H(H Il}]" a]ld 'lJ"

Our engincers are now evaluating the prescnt condition of the
structure.

Sketches marked 1, 1T, IIT 1V, V, and VI illustrate the
apparent extent of thc qopdratlon as indicated hy the limited
data available at this timec.

’ EROFILBIED

General Office 3201 'Hurly fourth Street South o P.O. Box 14042, St Petensburg, Florida 33732 “"J"Jn Im"ltl‘}}||’l’f11“:"@!‘m”"[ C ol
. Lo
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*

Mr. lLrnest Volgancau -2 - . April 21, 1976

We will advise you when we have recached final resolution of
this problem.

1{f you have any questions, please advisec us.

Very truly yburs,

Rodgevs
~Asst. Vice President

JTR/iw
Attachments.

cc: Mr. Norman C. Moscley
Director, Region 11

Lot
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1.0  INTRODUCTION

This réport describes the Turkey Point Unde 3 containoent dowe, delanination
of the dome comecrcte during post tensioning of tendons, the_subsequ&nt,in“

‘vestigation and analysis of this phondmena, dnd the vépair ond tesc program.

Whei abeut two thitds of the dome tendons ‘had been tensionad, it Vas dotféed
that concrete cracking and sheathing filler leakage wes developing. snd

that in some areas of the dome, the concrete fele apringy%wh@n‘waikgéupn:

The 'doine. was. stouck with a-sledge haeder ond, in Gome areas, it sounded as
if ic were hdliaww The concrate waawloaalgy removed in some of thaae;ataﬂﬂ

and shallow {approximately 1/2* to 4"} delamination plencs were found runming
almost parallel %itﬁ'thﬂxﬁuﬁf@éét'huﬁtgﬂﬁntuﬁlly'1n&?t§&btiﬁghitﬁ A Eull
investigation was begun to determine both the extént and cause of the

delaminations, and to cover the Eollowing:

1. Copmseruction Procedures

2. Core Sappling

3. Concrete Removal.

4. Materials Properties )

3. Analysis of Loads During Coastruccion

As & result of the investigation, 4¢ has been detcrmingéd that insufficient.
contact arca in the southern portion of the meridienal construction jolnt
and around the ventilatien blockouts, hegéﬁher'with-hnb&léncéd:pdéﬁ—ténsi@ﬁingf

 leads, were the major causes of the delaninations. After the post-tensigning

wag complete, therd was no evidence that: che dome was. not cepable. of indefinicely
reaistﬂmg.the~applied;1¢ad§m ]?ram“dutensianing there was no détectable loss in
the tendon forces due tﬁ‘thagﬁalamipatians.

,ConarEtE'replaéaﬁﬁnt prﬁ;&dutﬁs‘hgvcfbhen prepored and will ifcludeé modifi-

cations to the‘ariginal,pipcemautwp:ocedures shown to be. desirable. during

the analysis of the delamination causes.

The completed demic. will meet pgriatmgnce'raqdirﬁmaﬂts and the adequacy will be

demonsirated during structural tests.

The £irm 6f T. Y. Uln, khlka& fﬁpg;nnd.ﬁgspciét@, the consultant ih Eh§ design
of the containment, haS‘partiéiggted‘in:theﬁinves;&gationuprugr&m;aud;the
‘cordcrate replacement method salection. '

1~k
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Floida DESIGN ANALYSIS/CALCULATION

Power Crystal River Unit 3
CORPORATION
Page C1
‘DOCUMENT IDENTFICATION NO. REVISION

Calculation S-95-0082

ATTACHMENT C

ORIGINAL TENDON STRESSING SEQUENCES

NOTE

The original tendon stressing sequences as determined at the time of original tendon installation are still
utilized in various calculations and procedures for the tendon surveillance program. Reference 11
contains tendon stressing sequences and related information which was used as a basis for this
calculation effort. As part of this calculation, this original stressing information was tabulated in an
Excel spreadsheet to allow for faster sort/select capabilities and easier determination of the stressing
sequence for an individual tendon. Information from the Reference 11 Calculation, as related to
stressing sequences, was tabulated and included within this Attachment. The data was input by the
sequence number and then verified with the source input. In addition to the basic sort by sequence
number to match the input data, a second sort was gencrated from the same data to represent the sort by
tendon number.

Note that during the input and tabulation of the stressing sequences for this calculation, some minor
errors were discovered in the base data. These items are noted and explained in the attached
information, along with any assumptions made in the use of the data.

Also note that the original stressing sequences as tabulated and presented herein, as well as the Original
Stressing Liftoff data in Enclosure 9 of SP-182, Revision 11, have not been updated to reflect those
tendons detensioned and retensioned since the original tensioning effort. (The original stressing liftoff
values have been routinely presented within Surveillance Procedure, SP-182, Enclosure 9.) As more
and more tendons become retensioned in the future, there will be a resulting effect on elastic shortening,
normalization factors, as well as related calculations which may need to be considered in future efforts.

ans RET: Life of Plant RESP: Nuciear Engineering
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page 2 of 23
Florida Power Corporation - Crystal River Unit No. 3 DOC ID:S-95-0082
Reactor Building Prestressing System ATTACHMENT C
Dome Tendons PAGE C2
Stress Sequence Sorted by Sequence Number
Sequence Tendon Tendon Tendon Tendon Tendon Tendon " Tendon
No. No. No. No. No. No. No. No.
1 D130 D211 0331
2 D128 D215 D327
3 D123 D219 D323
4 D115 D223 D319
5 D111 D227 D315
6 D119 D231 - D3N
7 D107 D235 0307
8 D303
9 D207 0335
10 D135
11 D139 D203 D341
12 D141 D204 D338
13 D210 D333
14 D133 D213 0329
15 D129 0217 D325
18 D125 D321
17 D121 D225 D317
18 D117 D229 D313
19 D113 D233 D309
20 D108 D238 D305
21 D105 D301
2 D104 D240 D302
23 D101 D236 D306
24 D106 D232 D310
25 pt10 D314
26 D118 D122 D228 D318 D322 D326
44 D126 D132 D134 0212 D216 D220 D224
b1 D330
28 D138 D140 0205 D208 D222 D225 D334
28 D336 D337 D340
29 D116 D120 D124 D127 D131 D136 D209
29 D230 0234 D237 0328 D332
30 D202 D206 D214 D218 D304 D308 D312
30 Dais D320 D324
3t D108 D112
32 D102 D103 D114 D137 D201 D221 D239
3 D241 D339
Note:
Data extracted from Reference 11 calculation information attached.
FILE:DOME XLW (STRESSEQ)
15-Mar-96 12:08 PM
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Florida Power Corporation - Crystal River Unit No. 3 DOC 1D:5-85-0082
Reactor Building Prestressing System ATTACHMENT C
Dome Tendons PAGE C3

Stress Sequence Sorted by Tendon Number

[ Tendon Sequence . Tendon Sequence “Tendon Sequence
No. No. No. No. No. No.
D107 P 0204 EY) D301 2
0102 2 0202 20 0302 n
D103 2 D203 1 D30 ]
D104 z 1 0204 12 0304 2
D10S 2 D208 2 0305 20
D106 24 0208 2 0306 n
007 7 D207 ° 0307 7
D108 » 0208 28 D308 2
D108 P 0208 2 0309 "®
D110 > 1] 0210 13 Da1o 2%
o1 3 “ D211 1 DAt [
o112 » 0212 F ] 0312 0
D113 9 " D218 1 0313 1
D114 %) || D214 2 0314 P
D118 4 || D215 2 0318 s
D116 2 JI D218 27 D316 )
D17 18 o217 15 0317 ”
o118 2 n D218 0 o318 P
D118 ] ]l o219 3 Datg 4
0120 % || o220 77 0320 2
[P [}4 || 773 n Dan [
Dz £ o2 F) 2 )
oz s 773 4 ) 3
D124 » D224 z 0324 ©
D125 [T b22s 7 D325 15
o120 o i 0226 ) D328 »
Dz 2 | D227 s 037 2
D128 2 | D228 2 Dazs 2
D129 15 | 0229 8 0320 14
D130 [ 02%0 ) D330 27
D1M F) o2 3 D334 1
D132 z o 24 oax2 2
D133 14 || o2 % D333 [E)
0134 27 o4 P D334 2
D13s 10 <|l D235 7 0335 [
D136 2 " 0238 2 0338 P
D187 32 | D237 F7) D337 2
D138 28 D238 20 D338 12
0139 1 4|F D239 32 03% 2
D140 8 | D240 2 0340 »
D14t 12 “ D241 7] D341 1

FILE: DOME.XLW (STRESSEQ)
15-Mar-96 12:08 PM
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Florida Power Corporation - Crystal River Unit No. 3 DOC ID:5-95-0082
Reactor Building Prestressing System ATTACHMENT C
Hoop Tendons PAGE C4
Stress Sequence Sorted by Sequence Number

Sequence Tendon Tendon Tendon Tendon Tendon Tendon Yendon

No. No. No. No. No. No. No. No.
1 51HO5

2 13H47 51H447

3 35H45 3ISH47

4 13H41 13H43 35H43 51H45

5 35H41 51H43

] 13H37 13H39 35H39 51H39 51H41

7 13H35 35H37 51H3S 51H37

8 13H33 35H35 51H31 51H33

9 13H29 13H31 35H31 35H33 S1H27 51H29
10 13H27

11 13H25 35H25 3sHZ7 35H29

12 13H23 35H23 51H25

13 13421 35419 35H21 S1H21 S51H23

14 35H17 S51H17 51H18

15 13H17 13H19 35H15 51H15

16 13H13 35H13 S51H11 S1H13

17 13H09 13H11 38H11 51H09

18 51H07

19 13HOS 13H07 35H05 35H07 35H09 51HO3
20 13H01 13H03 35HO1 35H03 51H01

21 42H01 46H0 46H03 62H01

22 42H03 42H0S 48H0S 82HO03

23 42H07 46H07 46H09 62H05 62H07 62H09
24 42H09 42411 46H11 46H13 62H11 62H13
25 42H13 46H15 62H15 62H17

26 42H15 46H17 62H19

27 42H17 42H19 46H18 62H21

28 46H21 46H23 682H23

29 42H21 42H23 48H25 62H25

30 42H25 42H27 62H27 62H29

31 42H29 4627 46H29 46H30 62H31

32 _42H31 48H31 46H33 62H33

33 42H33 42H35 46H35 62H35

34 42H37 46H37 62H37

35 42439 46H39 46H41 82H39 62H41

38 42H41 42443 46H43 46H45 62H43

37 42H45 46H47 62H45

38 42H47 46H40 46H42 45H44 46H48 62H44 62H46

- 38 62H47

39 42H40 42H42 42H44 42H46 46H38 62H38 62H40
39 62H42

40 42H36 42H38 46H32 46H34 46H36 62H36

FILE:HOOP.XLW (STRESSEQ)

15-Mar-96

1216 PM
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Florida Power Corporation - Crystal River Unit No.3 0OC 1D:5-95-0082

Reactor Building Prestressing System ATTACHMENT C

Hoop Tendons PAGE C5

Stress Sequence Sorted by Sequence Number

Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
a1 42H30 42432 42H34 46H26 46H28 62H28 6230
41 62H32 62H34
42 42H20 42H22 42H24 42H26 42H28 46H24 62H22
42 62H24 62H26 )
43 42H16 42H18 46H22 62H18 62H20
44 4210 42H12 42H14 46H18 46H20 62H12 62H14
44 62418
45 42H04 42H08 46H12 46H14 46H16 62H04 62H06
45 62H08 62H10
46 42H02 46H06 46H08 46H10 62H02
47 13H44 . 13H45 13H46 46H02 46H04
48 13H38 13H40 13H42 51H44 51H46
49 13H32 13434 13H36 3s5H4a2 3ISH44 35448 51438
49 51H40 51H42
50 35H40 51H32 51434 51H36 )
51 13H24 13H26 13H28 13H30 3I5H36 35H38
52 13H22 51H28 S1H30 )
53 13H16 13H18 13H20 StH26 .
54 13H10 13H12 13H14 35H30 35H32 35H34
55 13H02 13H04 13406 13H08 35H24 35H26 I5H28
56 35H18 35H20 35H22 51420 51H22 51H24
57 35H12 35H14 35H16 51H16 51H18
58 35H06 35H08 35H10 51H10 S51H12 S51H14
59 35H02 35H04 51H04 51H06 51H08
60 13H1S 42H06 51H02

Note:

Data extracted from Reference 11 calculation information attached.

FILE:HOOP.XLW (STRESSEQ)
15-Mar-96 12:16 PM
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Florida Power Corporation - CryStaI River Unit No. 3

Reactor Building Prestressing System

page 6 of 23

DOC 10:5-95-0082
ATTACHMENT C

Hoop Tendons PAGE C6
Stress Sequence Sorted by Tendon Number
Tendon Sequence Tendon Sequence Tendon Sequence
No. No. No. No. No. No.
13H01 20 35H01 20 42H01 21
13H02 55 35H02 59 42H02 46
13H03 20 35H03 20 42103 2
13H04 S 35H04 59 42H04 45
13HO0S 19 35405 19 42H0S 22
13H06 58 35H06 58 42H06 60
13HO? 19 35H07 19 42H07 23
13H08 55 35H08 58 J 42H08 45
13H09 17 35H09 19 42H09 24
13H10 54 35H10 58 42H10 44
13H11 17 35H11 17 42H11 24
13H12 54 35H12 57 42H12 44
13H13 16 35H13 16 42H13 25
13H14 54 35H14 57 42H14 44
13H15 60 3I5H15 iS5 42K15 26
13H16 83 35H16 57 42H16 43
13H17 15 35H17 14 42417 44
13H18 53 35H18 56 42H18 43
13H19 15 35H19 13 42119 27
13H20 53 35H20 56 42H20 42
13421 13 35H21 13 42H21 28
13H22 52 35H22 56 42H22 42
13H23 12 35H23 12 42H23 29
13H24 51 35H24 55 42H24 42
13H25 11 35H25 1 42H25 30
13H26 $1 35H26 55 42H26 42
13427 10 38427 11 42427 30
13H28 51 35H28 55 1 42H28 42
13H29 9 3I5H29 11 42H29 3
13H30 51 35H30 54 42H30 41
13H31 9 35H31 9 42H31 32
13H32 49 35H32 54 42H32 41
13H33 8 35H33 9 42H33 3
13H34 49 3I5H34 54 42H34 41
13H3S 7 35H35 8 423§ 33
13H36 49 35H36 51 42H36 40
13437 6 35H37 7 42H37 34
13H38 48 35H38 51 42H38 40
13H39 6 35H39 6 42H39 35
13H40 48 35H40 50 42H40 39
13H41 4 35H41 S 42H41 36
13H42 48 35H42 49 42H42 39
13H43 4 35H43 4 42H43 36
13H44 47 35H44 49 42H44 39
13H45 a7 35H45 3 42H45 37
13H46 47 35H46 49 42M446 39
13H47 2 35H47 3 42H47 38
FILE:HOOP.XLW (STRESSEQ)
) 15-Mar-96 12:16 PM
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Florida Power Corporation - Crystal River Unit No. 3 DOC 1D:S-95.0082
Resactor Building Prestressing System ATTACHMENT C
Hoop Tendons : PAGE C7
Stress Sequence Sorted by Tendon Number )
Tendon Sequence Tendon Sequence ?;ndon Sequence
No. No. No. No. J No. No.
46H01 21 51H01 20 62H01 21
46H02 47 51H02 60 62H02 46
46H03 21 51HO3 19 §2H03 22
46H04 47 51H04 59 62H04 45
46HO5 22 51HOS 1 62H05 23
46H06 48 S51HOE - 59 62H06 45
46H07 23 S1H07 18 62107 23
46H08 48 S1H08 59 62H08 45
46H09 23 S1H09 17 62HD9 23
46H10 45 51410 58 62H10 45
46111 24 51H11 16 62H11 24
4gH12 45 51H12 58 62H12 44
46H13 24 51H13 16 82H13 24
46H14 45 S51H14 58 62H14 44
46H15 2% 51H1S 15 62H15 25
46H16 45 51H16 57 62H16 44
46H17 26 51H17 14 62H17 25
46H18 44 51H18 57 62H18 43
46H19 14 51H19 14 62H19 26
46H20 44 51H20 56 62H20 43
46H21 28 S1H21 13 62H21 7
48H22 43 51H22 56 62H22 42
46H23 28 51H23 13 62H23 28
46H24 42 JI siH24 56 62H24 42
46H25 29 EL 51H25 12 62H25 29
46H26 41 S1H26 53 62H26 42
48H27 31 H siH27 9 62H27 30
46H28 41 51H28 52 62H28 41
A46H29 31 51H29 9 62H29 0
46H30 31 51H30 52 62H30 41
46H31 a2 )l stH31 8 62H31 31
46H32 40 51H32 50 62H32 41
46H33 32 S1H33 8 62H33 32
46H34 40 51H34 50 82H34 “
46H35 33 H 51H35 7 62H35 a3
46H36 40 51H38 50 62136 40
46H37 34 51H37 7 62H37 34
46H38 39 51438 49 62M38 39
46H39 35 51139 6 62H39 35
46H40 38 51H40 43 62H40 39
46H41 35 51H4Y 6 62H41 35
46H42 38 51H42 49 B82H42 39
46H43 36 51H43 5 -62H43 36
46H44 38 51H44 48 52H44 38
46H4S 36 51H45 4 62H45 37
46H48 38 51H46 48 62H4AG 38
46H47 37 51H47 2 §2H47 38

FILE:HOOP.XLW (STRESSEQ)
15-Mar-96 12:16 PM
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Florida Power Corporation - Crystal River Unit No, 3 DOC 1D:5-95-0082
Reactor Building Prestressing System ATTACHMENT C
Vertical Tendons PAGE C8
Stress Sequence Sorted by Sequence Number

Sequence Tendon Tendon Tendon Tendon Tendon Tendon Tendon

No. No. No. No. No. No. No. No.
1 12V13 23V01 45V11 56VO1

2 12V19 23V05 45V17 56V05

3 12v21 23V09 - 56V09

4 23V13 34V01 _ 56V13 61V01

5 23V17 34V0S 56V21 61V09

6 23vV21 §1VOS ’

7 12V01 34V15 45V01 81V13

8 12V05 34V18 48V05 §1V17

9 12V07 34Ve1 45V09 81V21

10 12V15 23V03 45V15 56V03

1 12V17 2307 45V18 56V07

12 12v23 23V11 45v23 56V11

13 23V15 34V03 56V18 61V03

14 23V19 34V07 S6V19 61V07

15 56V23 81V11

16 12V03 34V13 45V03 61V1S

17 12V09 34V19 45V08 81V19

18 34vV3 45V10 651V23

19 23vo2 23V04 45V06 45V12

20 12Vi4 23V06 23V08 45V02 45V14 45V16 45V18
21 12V18 12v22 12v24 34V02 45V20 45V22

22 45V13 45V24 61V02 61V4

23 12V18 23V10 23Vi12 23V18 34V04 34V10 56V22
23 56V24

24 23Vi4 23V18 23v20 23v22 23V23 23v24 56V14
24 56V168 S6Vi8 56V20

25 1208 34V12 34V22 34v24 61V06 61V08

26 3406 3417 34V20 61V10 61Vi2 61V1i4 61V16
26 61V18 81vV22 §1V24

27 12V02 12V04 56V02 56V04 5606 56V08 56V12
28 12V08 12V10 12V11 12Vi2 34Vi4 34V1i6 56V10
29 SeV17 61vV20

30 3408 34V09 45V04 4507 45v21

31 12V20 34V11

Note:
Data extracted from Reference 11 calculation information attached.
FILE:VERT.XLW (STRESSEQ)

15-Mar-96 12:20 PM
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Florida Power Corporation - Crystal River Unit No. 3 DOC 1D:5-95-0082
Reactor Building Prestressing System ATTACHMENT C
Vertical Tendons PAGE C9

Stress Sequence Sorted by Tendon Number

Tendon SQqueneQ_T Tendon Sequence Tendon Sequence
No. No. | M. No. No. No.
———
12V01 7 34VD1 4 86V01 1
12V02 27 34V02 21 S6V02 2
12V03 16 34vo3 13 56V03 10
12v04 27 3av04 23 56V04 7
12V05 8 34V05 5 56V0S 2
12V06 25 34V06 S6V06 27
12v07 9 34V07 14 I sewor 1
12v08 28 34V08 30 I sevos 27
12V09 17 34V09 30 I sevoe 3
12V10 28 34V10 23 56V10 28
12V11 28 34V11 31 56V11 12
12V12 28 3412 25 56V12 27
12V13 1 34V13 16 S6V13 4
12V14 20 UV14 28 S6V14 24
12V15 10 34V15 7 4 S6V1S 13
12V16 23 34V16 28 86V16 24
12V17 11 34Vi7 26 I sevi7 2
12v18 21 34V18 8 56V18 24
12V19 2 3aV19 17 56V19 14
12V20 31 | saveo 26 56V20 24
12v21 3 0 ava 9 56v21 5
12v22 21 0 v 25 56V22 2
12v23 12 34v23 18 56V23 15
12v24 21 3aved | 25 56V24 2
23V01 1 45V01 7 61V01 4
23V02 19 45V02 20 61V02 2
23V03 10 45V03 16 61V03 13
23V04 19 45V04 20 61V04 2
23V0S 2 45V05 8 61V05 6
23V06 20 45v06 19 61V06 25
23vVo7 1 4507 30 61V07 14
23V08 20 45V08 17 81V08 >
23V09 3 45V09 9 81V09 s
23V10 23 45V10 18 61V10 28
23V11 12 45V11 1 l} 61V11 15
23Vi2 . 23 45v12 19 61V12 26
23V13 4 4513 22 ﬂ' 61V13 7
23V14 24 a5v14 20 61V14 26
23V15 13 asv15 10 I ews 18
23V16 23 45v16 20 [ ewvie 26
23v17 5 45V17 2 61V17 8
23V18 24 45v18 20 ' 61V18 26
23V19 14 45V19 1 81Vi9 17
23V20 24 45v20 21 61V20 29
23v21 6 45v21 30 | 73] g
23ve2 24 45v22 21 I e1ve2 2% FILE:VERT.XLW (STRESSEQ)
23v23 24 45v23 12 I e1ves 18 15-Mar-06 12:20 PM
23V24 24 45v24 22 f etvaa B
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Oaiel22065 Iloitf 23 p‘?" *7a

TABLE 3-7 Pree C11
PN ACTUAL TENDON STRESSING LOG
' Date 12011 L Tendons
10-25-74 D331 T
10-30-74 D21} )
10-31-74 D130
11-4-74 D215
11-5-74 D128
11-7-74 D327, D219
11-8-74 D323, D123, D319
11-11-74 D223, D115, D227, D3i5, DIll, D311, D119
11-12-74 D231, D107, D235, D307, D239*
11-13-74 D103#, D102*
11-14-74 D207, D303, D135, D201*, D335
11-15-74 D139, D339*, D341, D203, D14l
11-18-74 - D204, D338, D137*, D133, D210, D333, D213
11-19-74 D329, D129, D125, D325, D217, DI21
11-20-74 D221%, D225, D321
11-21-74 D117, D317, D113, D313, D229, DLOY
r~ 11-22-74 D233, D309, D105
11-25-74 D238, D241%, D305, D301
11-26-74 D302, D104, D101, D240, D236, D23:
11-27-74 ~D306, D310, D3l4, D106, D110, DIl4*
- 12-2-74 ~p118, D122, N318, D228, D322, D326
12-3-74 ‘D224, D3I3J, D216, D220, D132, D212, LI26, DI3é
12-4-74 D138, 9208, D334, D336, D337, D3ILC, D140, D205, D222, D226
12-5-74 D230, D332, D234, D328, D237, D136, D131, D27, D209, D124, D120, D116
12-6-74 D206, D320, D324, D316, D312, D308, D304, D202, D2}4, D218
12-9-74 D112, D108, 5201, D10} | |
12-10-74 a7y 7
12-11-74 D114, D102
12-12-74 \ZEL B
3-31-75 D339 .-
4-2-75 6239, D261
*Denotes tendons which were detensioned and retensioned at a later date to
N satisfy Nonconformance Reports.

2% TorAL
324

Revised: 12-10-76
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10-9-74

10-10-74

10-11-74

10~14-74

10-15-74

10-16-74
10-18-74
10-31-74
11-11-74
1-25-75
1-27-75

1-28-75

23v14,
56v18,

12vé,

34V6,

61v22,

12v2,
12vs,

61v20

. S6V17

45v4,
45v21
34v8,
34v11

12v20

secedissidd Fagd?b
Attachment C
Page C12

s

23v18, 23vzo\(éggggj\23v23 23V24, 5614, S6V1S,
56v20

34v12, 34v22, 34924, 61V6, 61V8,

34V17, 34V20, 61v10, 61Vi2, 61V14, 61Vi6, 61V1S,
61V24

12V4, 56V2, S56V4, 56V6, 56V8, 56V12

12V10, 12V11, 12vi2, 34V14, 34V16, 56V10

45v7

34v9

44 TotAL
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Attachment C

. . Page C13
(r\:h‘nnt Ho. 2 12V1h, 32v16, 12v18, 12Vv20, 12v22, 12V2h, 61Vv2, 61vh, 61V6.
o 61V8, 61V10, 61v1z, 61ViH, 61Vi6, 61VIB, 61vV20, 61va2, 6lv2!

wuadrant Mo. 3 56V2, S6Vh, 56V6, 56V8, 56V10, 56V12, 56Vih, 56V16, 56V18,
. 5GY 20, JGV?z sGV2h, Lsv2, Lovh, hgvg, hsyg, hgvio, Ligvy2,

guad.r‘nn‘\: Mo, It hsvih, bsvi6, LsvaB, Lsv20, hsv22, hsvah, 34v2, Jhvh,
3hv6, 3hvB, 34vio, 34viz, 3bvih, 3hVviG, 34v1E, 3hv20,
V22, 3hV2h .

CONTIKNGENCY PLAN

Sequence 1 through 18t If we are unadble to complete the stressing -
of a tendon in a given sequence’, a tendon one or two spaces away
will be stressed in its stead.  This will complecic the sequence.
L tendon will be considered stressed when lift off is achieved within
the specificd prescure limits.
If we are unatle to place the minimuwn B" shim, the stressing
will be performed in accordance with the proccdure noted on drawing
PV-14 for '111 tendons in that cata{ory

B. YDome Téndons

Fach dome terdon cshall be stressed from both ends simultaneously
using Lwo (2) sets of stressing cquiyment. The tendons may be
siroessed singly, in vairs of three at a time. The deme tendons
shull be stressed in the following sequence from sequence Mo, )
through Scauence Mo. ¥1.  All the tendons in.one sequence must
be stressed before the next sequence is stressed. A tenden will

be considered siressed when 1ift off is achieved within the
specified pressure limits.

Sequence Mo,

1. D3=3x oo N211 ' D331
2. . D7 ony p21s D327
3, 123 D219 n3z23
hy, DIer 0115 N223 ' D319
5. L¥35 01/ D227 N315
6. Dixrore. D231 N311
7. D107 D235 1307
8. D103 D239 D303
9. LIS 0102 D207 N335
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10. L3015 Dae3Dio)
11. DIAYO39 LAOTD203
12. DLatpr41 DIO3D204
13, IOz D2B%Waso
14. DI#gps8y D213

15, LAP5ps29 D217

16. DiP¥rsas D22Y

)7, BI+Foray D225

10. DIF3pr7 N22Y

9. L1655 o3 D233
T 20, DIO5pD/09 PEFTOIIY
21, Drexosas D241

22. DXeFpies D240

23, Hrecorse1 D236

24. Dlrep/we 15232
(25 . D1l4g D228

26, »P118 D224

27. bl22 ‘D220

208. D126 D216

29. . D130 D212 .
30. D124 D208

31. N138 N204

32, " D140 D222

33. D136 D226

34, nl3z D230
35, D128 D234

36. D124 D238

37. »izo D202’

30. HARKC D206

39. »nliz D210

A40. .,/ D108 D214

\\ii;-._; D104 D218

HOCO™ 1y s

page 14 of 23@

D339
N34
D3 D33y
D333
D329
D325
p32).
D3)7 -
D313
D309
D305
D30)
D302
»306

Calcuiation 5-95-0082
Attachment C
Page C14

. b3l0 o A

‘D314
n3ls
D322
D326 .

D330 . ..
D334
D338
D340
»336
D332
D328
D324
D320
D316
N312

D308
D304

Scquoenca NHo.

Contingency Plan

1 throuagh No. 21:

stressing of a tendon in a
ctical adjacent tendon, no

I£f we arc unable to complcte
given sequence, the closest pra-
more than two tendons

away, in the

same serics will be stressed in its stcead to complete the so-

quence.

* ¢

Sequence No. 22 through No. 31:

If we are unable to compleld
the strescsing of a tendon in a given scquencc,

the closest

practical tendon in the sawe series will be stressed in ats

stead to complete the

sequence.,

In ther meantime,

Lhe romain-

ing stroeszing may procecd up to two (2) sequences in advanct
of the incomplately riressed tendon,

age 274



6.2

) , :
0n1d1|nl No. 1. 23v2, 23v4, 23VG6, 23va, 23v10, 23v1D,
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CIIAPTTIEY 6 page 15 of 23 .
PENDON STRESSING | iculation & 55001 ,Pafe a4
Page C18

Introduction:

The intent of this chapter is to outline the procedure to bhe followed
in stressing the vertical, dome and horizontal tendons. The scquence
in vhich the individual tendons are stressed is specified. Due to

the mnny~constxnction related probLlems the stressing croews may have

to contend with, a degrece of flexibility in procceding with the stress-

ing of a particular scquence is provided to minimize delays

in the
stressing operation.

Stressing Sggncncc

Ah. Vertical Tendons

“fhe verical tendons shall be stressed from the top end only, using
four (4) scte of stressing equipment. The tendons will be stresse:
in the following secgucnce from Scquence Ro. X through Sequence Ko,
18. Al) the tendons in one sequence must be stresses baefore the
next sequence is starxted to.be stressed. After S50% of the vertice’
tendons are stresesed, (followzng scquence llo. 18) the remaining

tendons in each guadrant may De stressed in a randoin seguence (1
Ram working in each quaorant)

Sequence lio.

- . | 23v1” 12v13~” . S6VY~

2. 23V5Y . 12VXT/y 5657

3. 23V9~ 12v21¥ 56V9Y

4. . . 23V13¥ . 61V)- Jovja/

5. ~ 23V17”  61v&9 ’

G. 23V21v  6lvgs

7. 12V1~ 61lV13 v 45V] v~ 34V13 /"

8. 12V6 v 61v17~ ASVS . 34V

9, * 12ve7  61v2l- 45V9v 34V21~
10. 23v3v  12v157 56V 3+ ASV1S”
11. S 23V7v 12V1™]7 56V7v 45V19.°
12. T 23Vl 12v23es 56V11. A5V23¥
13, 23V15~7  6IV3- 56VIL-  34V3-
14. 23V19v Y Glvy. 56V19. 34V7
15. ' A3w323- . 61Vils 56V23v 34V
16.. . 12V3e 61V1s - AYN3 .. | 34V
17. , 12vyae 61V19. 45V 7% 34V19~-
18. 2v)) 6lv2i -~ A5V 34V23.-

23V3dg, 2216, 23VvIE

23V20, 23v22, 23via, J2v2, 12vd4, JI2VG6, 12va, 12v10, 12V




.
”“'66'% o =~ 7 C““”“"agew"! Zi 25as

Page C16

/9. 25Ve,2:vd, 40'\/4,,‘5\//7.

ra. /3 V/#I_; ;_v._e,__;&v iri 4—5‘»/3-,. 45V 14, 45‘\//6,, 4S5VIYy

e A A5V IQ, 40VII /AVIE,/IVIR JIVRE ShVE

er. #5413, 43 v.u-_rm 2 AL

r3, /2 »/14 23vi0, ).3v;'a. gav:atstggga‘évzl 5-4___Lj_3_y =
L : j S I '.

‘r

24. 23 VI4, 23Viy, 13v1o,13v13 A3 Vie SCVIe STV, ﬂws';;iv:.'

‘ . ! 2 —
ey .'._A.?-__‘éé_,;,é_‘tyi2,‘-3.’4.\./3.?-Lf...'iLVv‘_f,_é_lﬂj‘,_j/\M_C iy
T ‘
- o :Lé 34V, 34\//7 3+V:zo 6/wo GIW:L t/vn— 6lvile, 6/eré/v;a 6/ Ve & .
27, rst 3,4.1\/4. 54,va 53\/4-5-5 vé , 4% V)bV | 1;‘ —
e N 1;? i ; : : ! . t : ;
- 4% zavs— )p.\/j(), /aw/ /:.wz 34-\/:9- 34—v:§ :@wo SRR {
' : { : . ! :
- ' I ‘Q ' o L :
L9. ©IV20, s4VIT,(#SVEESYTS® Y '
o = — . /2,//,‘,’/,95.' —
30 . ($5VE, 4SVI)FSvEl, 34V ¥, 3¢ve N . /
W I : ' 4 : ) \—-'/ i
3). 3evIl, 12v80 . MAr«s Vo L 45T,
B ; ' , Wind Spvevee ol

S __Asasw - P .T.-.Ds/te.n.._m?.ﬂem_

__ SR o « - .j____;-.n-__zmd.f#pg;.l,&:aéﬁ._

S : ALJQ Cuoser 70 N7y
. . Y -2} =4 __/a_«mme.&-_
T —— 74 ¢ YRR . ¥ BV
L , B . . wan_zzm&? 29 1o)i8/:
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pag Au-tnunc,su.n
Page C17
ACTUAL TENDON STRESSING LOG
Vertical Tendons

Date

8-30-74 56V1

9-3-74 12v13, 23v1

9-4-74 _ 23v5, 45V11

9-9-74 - 12v19, 56VS

9-10;74 12v21, 23v9, 45V17, 56V9
1 9-11-74 23V13, 34V1, 56V13, 61Vl

9-12-74 23V17, 23v21, 34vV5, 56Vv21, 61V9

9-13-74 12vi, 45v1, 61Vs, 61V13

9-16-74 12v5, 45v5, 61v17

9-18-74 34V1S, 34V18

9-19-74 12v7, 12v1s, 12v17, 23v3, 23v7, 34v21, 45V9, 45V1S,

' 45V19, 56v3, 61v2l

9-20-74 12v23, 23v11i, 34v3, 45V23, 56V7, 56V1l, 56V15, 61v3

9-23-74 23v15, 23v19, 34v7, 56V19, 61v7

9-25~74 56v23, 61vil

9-27-74 12v3

9-30-74 45V3, 61VI15

10-1-74 12v9, 34Vv13, 34V19, 34V23, 45V8, ASViO, 61vi9, 61vV23

10-2-74 23V2, 23v4, 45V6, 45V12

10-3-74 12vi4, 23ve, 23v8, 45V2, 4&45V14, 45V16, 45V18

10-4-74 45V20, 45V22

10-7-74 12v18, 12v22, 12V24, 34V2, 45V13, 45V24, 61V2, 61V4 ' o
10-8-74 i2vie, 23v10, 23v12, 23vi6, 34V10, 56V22, 56V24, 36VA‘// }mfg\b

/ "\ ‘\N\y‘f{
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Date
1-23-76 |
12-26-74 &
12-27-74 %
12-31-74 4
1-2-75 &
1-3-75 b
1-6-75 7
1-7-75 &
1-8-75 ¢
1-9-75 /0
"1-10-75 "
1-14-75 /&
1-15-75 /3
1-16-75 /4
1-17-75 (&
1-20-75 (6
1-21-75 17
1-22-75 ¥
1-23-75 /9
1-24-75 90
1-29-75 &{

1-30-75 *= %

51H5
13H47,
3&&45,
13H41,
35H41,
13437,
13435,
13433,
13029,
13u27
13025,
13023,
21,
35H17,
13817,
13813,
13H9,
S1H7

13HS5,

13H1,

4281,

4213,

51H47

35H47

51H43

13H39,
35H37,
35H35,

13131,

35H2S,
35H23,
5121,
51H17,
13119,

35KH13,

13111,

1347,

1313,

. 6H1

N
42H5,

ce=3
Caleuistion ssage 18‘3223 20

Page C18

Hoop Tendons

35H43,

35H39,
51RH35,
S51H31,

35131,

I5H27,
51H25
51H23,
S1H19
35K1S,
SIH11,

35H11,

3585, 35H7, 35H9, S1H3

3513,

46H3,

46HS, 62H3

51R9

3I5H1,

S1H4S
S1H39, 51H41
51H37

51H33

35H33, S51H27, 51H29
35H29
35H21, 35H19

51115

51H13

5141
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1-31-75 43
2-3-75 >4

-

2-4-75 &9

2-5-75 &6
2-6-75 17
2-7-75 & ¥
2-10-75 #9
2-11-75 30
2-12-75 3/
2-13-75 3%
24@75_ 33
2-17-75 .3 4
2-18-75 AS
2-19-75 36
2-20-75 37
2-25-75 3%
2-26-75 39
2-27-75 40

2-28-75 &
3-3-75 4%

3-46~75 43
3-5-75 44
3-6-75 45
3-7-75 4@
3-10-75 #7
3-11-75 4§

m&yf@ofmﬂr t7a

Page C19
427, 46HT, 46H9, 62HS, 62H7, 62H9
42H9, 42H11, 46H11, 46H13, 62HI1, 62H13
42H13, 46H1S, 62115, 621117
42H1S, 46HL7, 62819
42H17, 42H19, 46HI9, 6221
46H21, 46H23, 62H23
42H21, 42H23, 46H25, 62H25
42H25, 4227, 62H27, 62H29.
42629, 46H27, 46H29, 46H30, 62H31
42H31, 46H31, 46H33, 62H33
42433, 42R35, 46H35, 62H35
42437, 46H37, 62H37 SR _a

42039, 46HI9, 46H4L,[64m4l T C

~ -

©

42H41, 42H43, 46H43, 4GHAS, 62H43

Qf

42H45, 46H4T, 62H4S

42H4T, 4L6HLO, 46H42, 46H4L, 46HLG, 62H46, 62H4T, 62H44
42040, 42H42, 42HG4, 42H46, 46H38, 62H38, 62H40, 62H42
42H36, 42H38, 46H32, 46H34, 46H36, 62H36

42K30, 42H32, 42H34, 46H26, 46H28, 62H28, 63H30, 62H32,
62H34

42H20, 42H22, 42H24, 42H26, 42H2B, 46H24, 62H22, 62H24,
62H26

42016, 42H18, 46H22, 62H18, 62H20

42010, 42412, 42H14, 46H18, 46H20, 62H12, 62H14, 62HI6
42R4, 42H8, 46HL2, 46H14, 46H16, 62HL, 62H6, 62H8, 62RHI10,
4212, 46H6, 46H8, 46H10, 62H2

13044, 13H4S, 13H46, 46H2, 46H4

13H38, 13H40, 13H42, S1H44, S1H4E
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3-12-75

3-13-75
3-17-75
3-18-75
3-19-75
3-20~75
3-21-75
3-24-75
3-25-75
3-26-75
3-27-75
3-28-75
3-31-75

11-20-75

ibit 7

47

50
5/
52
53
se

CX2

A
57
sy

59

a0 &0 8723

Page C20

13832, 13H34, 13H36, 35H42, 35H44, 35H46, S1H38, S1H4O,
51H42

35KH40, S51HM32, SIH34, 51H36

13424, 13H26, 13128, 13H30, 35H36, 35H38
13022, 51H28, 51H30

13816, 13H18, 13H20, 51H26

13010, 13H12, 13H14, 35H30, 35H32, 35H34
132, 13H4, 13H6, 13H8, 35H24, 35H26, 3I5H28
35H18, 35H20, 35H22, 51H20, 51H22, SIH24
35812, 3SHI4, 35H16, S1H16, SIHIS8

35H6, 35H8, 35H10, 51H10, SIH12, 51H14
35H2, 35H4, SIH4, S51H6, SIHB

51H2

42H6

13415

1;2?; 7?4
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Scquence Mo, 32 through Mo, Al: If we arce unable to complcte

the

stressing of a Lendon in a given scguence, the closant

practical tendon in the same series will be stressed in its

SHU

stecad to complete this scquence. In the meantime, stressing
. may proceced up to four (4) scquencces in advance of the
~ incompletely stressed tendon,

C.

Horizontal Tendons

Each horizontal tcndon shall bhe stresscd from hoth ends )
simuliancously using two (2) sets of stressing equipment.
The horizontal tendon shall be stressed in the following
sequence from sequence no. 1 through sequence no. 48.
All the tendons in onc sequence must be stressed before th
next sequence is stressed. hfter 505 of the horizontal
tendons are stressed (following sequence no. 48) the remai
ing tendens in .each buttress will be stressed in the bhutt:
seguence showm. A tendon will be considered stressed vhe:
1ift off is achicved within the specified pressure limits

0dd Numbered Buttresses

‘Secquence No. Y. ~.3147 351147 511147
2. 13145 35145 511145
3. © 13H43 351113 51143
4. 13HAL 35141 511141
5, 13139 351139 51139
G. 131137 35137 511137

7. 131135 35135 51H35%
o 8. 13133 35133 511133
9. 13131 35131 511131
10. 131129 35429 - 51129
11. 131127 35027  S51n27
12. 13125 3 1125 511125
13, 13n23 35123 511123
14, 13121 35121, ‘511121
15, 131109 351119 51119
16. 13117 351117 61117
17. =+« 1315 “3511)6 51H15
18. 1313 351113 51113
19. S 13 35111 51110 ).
20. 1319 3519 51119
21. 1317 3n17 5117
22. 1315 36115 5114
23. 1313 36103 51N3
24, 13111 350), 51111

»

Hove Lo even numi.cred buttresses and 'JL)c-,'. Qoing up.
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Saguence No,

25, 24111
26, 24113
27, 24115
20. 24117
29. 24119
30. 241111
33, 241113
32, 241115
33, 261117
34. 241119
35, 241121
36, 241323

- 37, 241125
36, 241127
39, 24129
40, 24113)
A1, 241133
42, 241135

- 43, 241137

© 44, 241139
45, 24141
46, 241143

e 7 = 2411415
48

241147

?4]116 24111 2

Bultress 46 Seauence:.

40134, 461132,
461136, 4Giil4,

Ruttress 62 Scavenca:
021124, 021132, 64130,
62116, G214,

Iuttrens 13 Seauonae:
Y3136, V2ilG,
331134, 131136,
Bullress 35 fecuence:

I511G6, 35114,
341134, 3ILI13G,

13172,
131122,
131i40,

131120,
31136,

4G11)
46113
46115
46117
46119

461111

161113
461115
461117
161119
16121
461123
A61125

46H27

46129
4061131
401133
461135

461137

40H33

461141

461143

- 401145

461147

CACTI46, 461144,
461130, 46128,
461112, 46110,
621146, 621144,
G2H33, 621520,
62if12, 62110, 62118, G2}iG, G"IH

35112, 35
351120, 351122, 35

351138, 351140, 341142

13”"[

62111
62113
G215
62117
62119
621111
621113
621115
621117
621119
621121
621123
62125
. 621127
621129
621131
621133
621135
621137
621139
521141
621143

621147

401126,
46186,

AR NE

13H6,

62145

'1°o ?ruzs ?ﬁnyc ?4J?., 24 vv°‘
1112, 24110, 2418, 2416, 24114,

401112,
40lh124,
4016, 46134, 012

, 6212

13118,

1“]?’:, 13i126,

131142,

N4, 2
124,

13H< 4,

VLAY oty 2

Calenlation .95 9032
Attachment (°
Page C22

p’r

*9d

*

241120,
2412

<,

461140, 461136, 461136,
<0122

s7nf2, sznao 62138, 62136,
2, 621120, 621113,

62112

131110,
1307,

131130,
131146 '

I5SH6, 2518, 35110, 3ISiN12, 3614,
IGN26, 3LH2G, 351120, 36HIZ,
. 301544

. 35116

2311186,

, 461120, 4061118,

131112, 131114,
131132,



'FM 6.6 Exhibit 7 N bage v
- ' Decenber pags 230743 %4 29¢

—————

Calculation 5-95 0082
Attachment C
Page C22
Buttreos_5Y_Scauencer  51H2, S, 5INE, 5IMB, 51410, SWH12, S1HIN,
SIYG, SINAE, S120, SIN22, SNz, S5IH2G6, SIH2E, 51130, 51132,
SIH3N, 51H36, S1N3E, 5INho, $142, SJHUQ,‘SIHHG. .

CONTINGENCY FLAN

Srnnonggnﬁp;_}*lhrgygh_ﬁgL_ﬁB: Excepl for sequence MHo. 1 and
Mo 29, tendons may be stresced singly, in pairs or lhrece atl a time.
-On scequence Ho. 1 and Ro. 25, all three tendons shall be stresscd
simultuancously. I we are unable to counpletle the siressing of a
tendon or tendons in a given cequence, we will procced to the next
scquence and ocntinue to stress the tendons in that sequence where -

practical. This is limited to one (1) sequence beyond the un-
siressed itendon or tendons

Yollewine Seauence No. 48:  Tendons may be stressed singly, in pairs
ov Lhrce at a time. If we are unable to complete the stressing of
any tendons in a butiress uequcncc wve will proceed to stress the

remaining tendens in that buttress, limited to twelve (12) tendons
beyond the unstiressed tendon. : ' .
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N

25TH YEAR SURVEILLANCE OF THE )\

POST-TENSIONING SYSTEM AT THE \® ¢} -
CRYSTAL RIVER NUCLEAR PLANT \Ii‘* Florida Power

UNIT 3 A Progress Energy Company

HYDRAULIC JACK CALIBRATIONS

Precision Surveillance has developed a program for calibrating hydraulic jacks utilizing regression
analysis (PSC Procedure QA 12.8.G-W). This is a process where a straight line is mathematically best
fitted to a set of data points (in this case, force verses gauge pressure). This results in calculating ram
area (slope) and constant (y-intercept) for each jack calibration. Completed calibrations for all of the
hydraulic jacks used are contained in Appendix C and arc summarized in Table VII.

A before and afler comparison of the stressing jacks’ ram areas revealed that none of the jacks’
calibrations varied by more than 0.62% indicating that they were in a properly calibrated status.

Note that the force exerted by a jack can be calculated as follows:

. Force = Area x Pressure + Constant
F (i) (KSI) K)

25
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;

c

25TH1 YEAR SURVEILLANCE OF THE
POST-TENSIONING SYSTEM AT THE
CRYSTAL RIVER NUCLEAR PLANT

page 2 of 2

Sjﬁ Florida Power

UNIT 3 A Progress Energy Company
TABLE VII: ITYDRAULIC JACK CALIBRATIONS
'[JACK | BEFORE SURVEILLANCE | FORCE | AFTERSURVEILLANCE | FORCE | MAX VARI
ID | DATE | AREA |CONSTANT| (Fi) | DATE | AREA |CONSTANT| (Ff |PRESSURE| %
(in?) (kips) (in?) (kips)
8752 | 4/6/01 | 331.036 | -11329 | 1,809,369 | 1/9/02 | 331.018 | -12.836 | 1,807,763 | 5500 0.09
L | 8783 [ smon | 333733 | 9037 [1,893.2411[ 19/02 | 335843 | 9335 [1904970.1[ 5700 0.62
[~
8833 | 8/1/01 | 334.599 | -3.885 |1.903.3203| 1/8/02 | 332.645 | -4.175  |1,891.901.5| 5700 0.60
7711 | 19002 | 1.654 0.104 14163 | 11712 | 1642 | 0158 | 14115 8500 0.34

RAM 7711 USED FOR WIRE TESTING
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AL/QA vendor {nspecticn cover letter nuzber-r2C ¢

Dat
Date installed in conduit Installation NCR's
o

4.

s.

r

\1 pI ..‘:A .

~lelao

HO. 3

CRYSTAL RIVER UL
TRESSING SYSTEM

page 1 of 13

[Z4

FmAS t9
‘QJ‘\\;E.. REACTOR BUILDIN
WP AT N T[-\.)OJ H--‘ ..,.‘.:""..
P ¢
IDESTIFICATION NUMBER 2V 20 QUT LENGTR /&& - S .7¥
cR $8Y FIELD WASHIR ID: PC /2.0 cR 29/
2957 DATE 2/25/74

sHzr 1D: pc /L1

e /-2/-7%

-=1

ase tendon received cn

7-9-24

o

RMR Nuaber :?£5¢7'7-7

Total Ineffective wires

Wires replaced

Wires rcmoved e
7-3-74

Buttonheading

NCR's

Total Ineffective wires

Date buttcnheaded

Bad wires CD Accept.
/-28-78

Reheads

Date stressed

Date restressed

7
“1ft~-0ff Pressure - Predicted/Actual

Shim Thickness/80% Ultimate Prcsqure

Unseated/Broken Wires

-Jo-15

longation (1500 psi to 807 ult.)-Pred./Act

Bulk-

6‘

Stressing NCR's
Restressing NCR's
SHOP LID FIELD EUD TOTAL
12%1278  NA VA 2Ty 2 %
6870 (6700 “ o, N/A
o foul®
3% @/78!0 &7, N/A
(1;\7.1
Total ef fective wires after stressing /63

Filling NCR's

Date Bulk-filled _/
£ 5o 747 o
Time since installationé& A7~ /45 1Inlet Pressure / Outlet Temp, /3

Shop

Field
e -
Organization ‘:Sézdﬁﬁé,,i

7%z

Date

Date end caps refilled:
7. Data compiled by;,gﬁ%D ﬁéffl/;>£42%:

8. Additional Comments:

P

007 N6
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[ T SupVETLLANCE
@"} Florida CRYSTAL RIVER UNIT NO. 3
Power REACTOR BUILDING PRESTRESSING SYSTEM
‘{0.3,0..' commonation ' TENDON HISTORY
TENDON 1DENTIFICATION NUMBER JZ V 20 - CUT LENGTH
'SHOP WASHER 1D: PC CR FIELD WASHER ID: PC CR
1. GAI/QA vendor inspection cover letter number-FPC § DATE
2. Date tendon received on-site RMR Number
3. ‘Date installed in conduit | Installation NCR's
Wires removed Wires replaced Total Ineffec.’tive wires
‘4, Date buttonheaded Buttonheading NCR's
Bad wires ' Accept. Reheads Total Ineffective wires
5. Date stressed Stressing NCR's
Date restressed Restressing NCR's
SHOP END ~  FIELD END TOTAL
Elongation (1500 psi to 80X ult.)-Pred./Act. / / !
Lift- o:a% - é’rceedLﬁed/Actual(KrPs) L9178 MR MR | N/A
Shim Thickness/80% Ultimate Pressure(T) /5”/ / _ 4 NJA
Unseated/Broken Wires {(amm Bumvrfﬁo)Total effective wires after stressing\(‘] 7Lé‘k Y‘T}l
6. Date Buixz-bfilled 2-1-78 Bulk-Filling NCR's ' Ay
Time since installation Inlet Pressure - Outlet Temp.
Date end caps refilled: Shop - 2‘/"2‘9 Field MA’
7. Data compiled by bt?. A«%—-\\ Organization FPC
D Date S-'/S-'76 |
8. Additional Comments: :&JSPELTEO - FesT Supl2VJVELLAMNCE (/Z—/2'7’D

l) MDor  FTED RuST oM STRESSDIE u//?s#fe HoWEVER STRUL CoRR. CAT. |

2) Lock-0FF_Force (SAME _As er,—aFF\

‘3) Hpip LDVE  copcknlg (LEss Tvm) O.00 % ) AT_BYFoM A CHorAbE

(12-6-27)

§) TP SHIN —Lecoens  Stbw (97) TF St ~perupe rrep (15°)

5) EXET -oFF EXCEEN €p  TEH. SPEC. URfER LDsT (1721 k) AdIAcENT TEUSW

LYFT -OFF$ TAkeEN 907 716
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i’ﬁ‘;;'; Florida CRYSTAL RIVER UNIT NO. 3

(3T Surveillo, ce

.02 03 Power REACTOR BUILDING PRESTRESSING SYSTEM
Oe8p contonrsTion TENDON HISTORY
TENDON IDENTIFICATION NUMBER /2 V ZO - CUT LENGTH
SHOP WASHER ID: PC CR FIELD WASHER ID: PC ‘ CR
1. GAI/QA vendor inspection cover letter number-FPC { DATE
2, Date tendon received on-site RMR Number
3. Date installed in conduit B Installation NCR's
| Wires removed Wires replaced . Total Ineffective wires
4, Date buttonheaded Buttonheadiqg &CR'S
Bad wires Accept. Reheads . -’iréial Ineffective wires
5. Date stressed Stressing NCR's
Date restressed Restressing NCR's
' | SHOP END  FIELD END  TOTAL
Elongation (1500 psi to 80% ult.)-Pred./Act. / / R/
Lift-Off Pressure - Predicted/Actual : / —_ )/ N/A
Shim Thickness/80% Ultimate Pressure / / , . N/A
Unseated/Broken Wires To'tal‘ effectiye wires after stressing /65
6. Date Bulk-filled Bulk-Filling NCR's |
Time since installation Inlet Pressure | .Outlet Temp.
Date end caps refilled: Shop Field

Ofganization f:¥’<; 
. Date (?”/5/" 78
8. Additional Couments: ODune (/) C*D-Ck(!l b%#‘ba /Led,{ “/45 @C(_elg%kél(

7. Data compiled by

907 716



C2YSTAL RIVEIR vnIT W20 3 <
PIACIOR BUILDING PrISTRISSING SYSTIM
TENDON =I1S7T07Y
TINDON IDINTIFICATION WUMBEIZ /2 VZO - QT LET-'G'—:-I.
SHO? WASHER "'D ?C CR TIZLD WASHEIR ID: 2C ' CR
1. GAI/QA vendor inspection c:.'.-a: lester ni=ber-F2C ¢ . DATE
2. Date tendon received on-sice PMR Niuzber
3. Date installed in condult | Ins:allat:‘Loa NCR's
Wires rewoved Wires replaced . | ;rotal Ineffective wires
4, Date b'uttcnhe_ac'ed But :onl:e_ading» NCR's
Bad '-:i_res Accept. Rehsads ‘ ' Total Inef fec:ive nires
5. Date stressed - s:resging NCR's |
Date restressed : Restressing NCR's - B _
TOP.. - Borrort
| ’ . | SEOP END .- FIELD END . TOTAL
Elongation (1500 psi to 807 ult.)~Pred./Act. __ M/A __MiA MR
vifc-orr deliiee SAULAL S Gy w0790 _—n/A— N/A
Shin Thickness /864 Sitinese 2rscsuzo 15") u T
. VUns‘eated./Br_oken _Wire.s‘ : 0 - Total effect"ve vires afcer stress._ng /é_}
6. Date "Bulk—fi.iled ‘1/]‘1/&0 Bulk—Fi_'Lllng NeR's ¢ —— B
Time since ins.allation —  Inlet Pressure  — Outlet Temp, ——
Date end caps refilled: Shop ‘irL/‘// 8o Fleld | ‘L//Y/ab
7. -Data compiled by: % ' Ohrganizati.on Qﬁ’r -
= | Cvate _4/22/81
8. Additionzl Commeats: LIET 0FF orLy )4—1" ' Z*E-G/Ajugvmwmuq.é‘u

Dare oF LIF'/F‘/LOUC oF F — q////ao

Llr—‘-r oF P :"LCE’G"DE*? TEecH spece UPPERXR LiruT e~ [TZ2] K.
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02"}.’:’ . PO -‘r-'-a,/"/‘ :é
SFeisye, Florniaa CRYSTAL RIVIZ UNIT MO, 3
o & N Jeme P ulp - . e iim e m e ——— - ——
ecgses FOX REACTOR BUILDING PRISTAISSING SYSTEIN
Neegi zau7aarTan TENDON HISTIRY

TINDON IDINTIZTICATION NUMBZIR /2 VZO : CoT LEINGTHE
SHOP? WASEZIR _ID: PC CR FIZLD WASHER ID:; PC CR
1. GAI/QA veador inspection cover leiter number-72C § : DATE
2. Date tendon received on-si:ce R4YR Number
3. Date installed in conduit E ' - Installation NCR's
Wires removed Wires replaced . Total Ineffective wires
4, Date buttonheaded Buttosheading NCR's
Bad wires _ Accept. Reheads ' _ Iotal Inef:ec:ive wires
5.a. Date stressed : | . S:*ess:Lng \ICR'
" Date restressed Restressing NCR's '
ToP . - Borron
SHOP END o FIELD IND . TOTAL
A ) ' : » Y/ .. :
Elongaticn (1500 psi to 807 ult.)-Pread, /Act -7 AN — 71—
oRCE ocx-orf ForcE o - ' ' _
SB, Lift-0Off Lsm/ﬁn&eéee#-ﬁ-e-eu-e—} (KIPJ) / R N/A 1 NrjA N/A
Shim Thickness/B&i—YietrerePreocusa : /. Y | "//‘}' . N/A
Unseated/Broken Wires’ :  Total effective wires after s't:essing o
6. Date Bulk—rllled : Bulk-Filling NCR's
Time since inshallation N/A Inlet P:éssura Outlet 'Ie:p.
Date end caps refilled: Shop Fiéld
7. Data compiled by 'Organization
- t : - Date

8. Additicnal Coments: TENDoN TQ PRE LOCKED ore AT /L3O KIPS PeER -

Movieicanon No, 81-9-73 , Weuk Leavesr No. 23372 .

CQHPL.ETF Irert Sb’; 647}81




CRYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON SURVEILLLANCE RECORD TENDON NO. 12V20
LIFT OFF CONDITION RETENSIONING
Inspection Avg. Shim Elong- Total Avg. Shim Elong- Total Reactor Bldg.
Period and Force Force Thicknees ation Effective Forre Force Thickneess ation Effective Temperature OF
Date Location  (kips) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wirea Int. Ext. Cosments
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Original T 1598 15" 12 3/8" N/A N/A N/A
Stressing
1/28/75 B N/A N/A 4" N/A 163 N/A N/A N/A N/A N/A N/A  N/A
st
1 T 1785 15" N/A 1785 15" N/A 1. Lift-off bigh -
, adjacent tendons tested
120121717 _B N/A_ N/A 4" N/A- 163 N/A_~  N/A 4" N/A 163 1° 65 2. Halrllne cracking at
Bott. Anchorage
2 nd "
T 1740 15 N/A 1740 15" N/A 1. Lift-off only
4/11/80 B N/A N/A 4" N/A 163 N/A N/A 4" N/A 16} 11° 15°

//b75~ Jee ARL.

6 1qIyx3 9'0 N4

€1 jJo 9 abed
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"6;;;.;?' pomseRr s TOLO0 Wi ORY '

Nt IDENTIFICATION NUMBER Y5 ¥V3 @ LeweT /FE - £ %
SHOP WASHIR 1D: PC 72/ CR 77 G FIELD WASHER ID: PC /2. © crR 22/
1. GAI/QA vendor inspecticn cover letter nuzber-fPC # /C.0/0 DATE 3///77
2. Dote tendon received cn-site 2-1-2% RMR Nuaber 36?’!’/

3. Date installed in condult 7-23-74 Installation NCR's

Wires removed o Wires replaced OA Total Ineffective wires o
4. Date buttcnheaded §-2/-17% Buttonheading MCR's

Bad wires o Accept. Reheads [~ Total Ineffective wires o
5. Datec stressed 9-30-77 Sfressing !CR's

bate restressed | Restressing NCR's

oINS
SHOP LI D FIZLD END JOTAL

/ / . / K4
Elongation (1500 psi to 80% ult.)-Pred./Act. 72 Sy 124 A/”/ A'VA /2 /7% Z2

77 "ft-0{f Pressure - Predicted/Actual . 6§00 / 6poo ” / “ N/A

Shim Thickness/80% Ultizate Pressure /4" 12770 " ;7 N/A

Unseated/Broken Wires o Total effective wires after stressing /63
6. Date Bulk-filled l;7-14 Bulk-Filling NCR's /6§87

. . 243 Y753 e
Time since installation % /7707 Inlet Pressure 76 0- Outlet Teump. /23

Date end caps refilled: Shop Field

- - s

. 7 ’ . .
7. Data compiled by < . ~J o L Organization 52,

Date '/‘//’//7 7

8. Additional Corments:

YAV AT

T aa A SRR D (i e A el ot g gt T el b e e e it Ch i e conen it eCiate ey L S S el o n e o) P N S e e
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P . | 7 SueVellLANCE.
, :§ Florida CRYSTAL RIVER UNIT NO. 3
io‘o?a. : Power REACTOR BUILDING PRESTRESSING SYSTEM
2080 conrontrion TENDON HISTORY
rEnpoy 1pENTIFICATION NvpEr €S V. 3 CUT LENGTH
SHOP WASHER ID: PC CR FIELD WASHER ID: PC CR
1. GAI/QA vendor inspection cover letter number-FPC § DATE
2, Date tendon received on-site RMR Number
3. Date installed in conduit Installation NCR's
Wires removed . Wires replaced Total Ineffective wires
4, Date buttonheaded Buttonheading NCR's
Bad wires Accept. Reheads : Total Ineffective wires
5. Date stressed Stressing NCR's
Date restressed Restressing NCR's
SHOP END FIELD END TOTAL
Elongation (1500 psi to 80% ult.)-Pred./Act. / / /
' 7¢7¢
- (17
Life-ots prR8E, _ predicted/actual @ms) AN = / N/A
Lo ~CFF PR dELow) v
Shim Thickness/80% Ultimate Pressure / / . N/A
Reso¥is/ynseated/Broken Wires l (&ﬂ“) Total effective wires after stressing 1/121-
. L
6. Date Bulk-filled ["/6" 76 Bulk-Filling NCR's
Roarn "8
Time since installation Inlet Pressure Outlet Temp.

Date end caps refilled: Shop L’/é'?g Field /U A.
7. Data compiled by @- g' % Organization FPC
0 Date S-'/S'?g
8. Additional Comments: W5P£C7E[) FZ?.ST _Suﬂlfﬂz(ﬂﬁ/cf (/2'? "77)
MDDOR. FIFWD QusT ON STRESSTVG “WRIHER , hovEVER, STILL Cop. CAT |/
’l WIRE HAD CORROSYION CAT. 1, %3 =3 @usT oN DIFFER:Nr SEGMENTS ($c(F PRELE)
2) PRIV cpacenls (ess T 0.002%) AT Borrot_wcwenst (12-6-Tr)

3) Locc - of FFoRCE (bAME _AS LIFT <0FF)

907 716



CHYSTAL RIVER UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM

TENDON SURVEILLANCE RECORD TENDON NO. 45V]
LIFT OFF CONDITION RETENS IONING
Inspection Avg. Shim Elong~- Total Avg. Shim Elong- Total Reactor Bldg.
Period and Force Force Thickness ation Effective Force Force Thickness ation Effective Temperature OF
Date Location  {(kips) (kips) (in) (in) Wires (kips) (kips) (in) (in) Wires Int. Ext. Comments
1 2 k] 4 -5 6 7 8 9 10 11 12 13 14 15

Original I 1639 14" 12%" N/A . N/A N/A

Stressing -

9/30/74 B N/A N/A 4" N/A 163 N/A N/A N/A N/A N/A N/A  N/A

1 8t T 1678 14" N/A 1678 14" N/A " 1. Mairline cracking at

’ bottom anchorage

L 12/9/77 B N/A N/A 4" N/A 163 N/A N/A 4" N/A 162 103 63 2. One wire removed

6 1qIux3 9'9 N4

€} Jo g obed



PR3

o FMFGCE?MQ CRYSTAL PIVER "7 10, 3 page 10.0f13
‘.".:\ k'C'.‘.': REACTOR BUILDING PRERIPESSING STYSTEM
TIEODeND HESORY ’
Q vese?
IDZLTIFICATION NWUMBER fé V / CUT LENGTH /88 ~ & -
sadlb WASHIR 1D: PC_/2 / xR _FY/ FIELD WASHER 1D: PC_ /Z O CR /75
1. GAIL/QA wvenl:sr inspection ccver letter nuzber-:PC /0050 DATE 3/5/714
2. Date toninn received cn-site  2-20-74 RMR Nuzber J722 S5 7
3. Date ins:talled in conduit 1-/2- 24 Installation NCR's
Wires rnooved o Wires replaced = Total Ineffective wires O
4, Date buttenheadad -3 -7+ Buttonheading NC2's
Baci wirces o Accept, Rehoads o Total Ineifective wires o
5. Date stressed r-30 -1 Y Stressing NCR's | .
Date resiressed : Restressing '::CR's
SHOI: ETJD/J’ FIELD END T0TAL
QElonbaLlﬁ (1300 psi to &C7 ult.)-Pred./Act. /2/8//2/" /Vﬂ/ A ) /278//2’}/6
Qff Pressure - Predicted/Acztual : 800 / ;:’ro’” . ;" N/A
Shin Thickness/80% Ultirate Pressure %z /7770 5/.’J ” N/A
Unsaated/Broken Wires (»} Total effective wires after stressing /63
6. Date Bulk-filled !l -¥ -4 Bulk-Filling NCR's
' Time since installation 4 /’”_’”‘/! Inlet Precsure /7§ i Outlet Temp. /-3"/0
Date end caps refilled: Shop Field
. 7. Data corziled by —p ﬁz//—O//‘/" | Organization _):/(jan

Date ";"/4//77

8. Additional Comnents:

A

907 716
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- | 15T SupyeDUANMCE
i‘. (Jo ;§ Florida CRYSTAL RIVER UNIT NO. 3
lo.ogu : Power REACTOR BUILDING PRESTRESSING SYSTEM
comromarion __TENDON HISTCRY
TENDON 1DENTIFICATION NUMBER Sé \/ l B - CQUT LENGTH
SHOP WASHER ID: PC - CR FI1ELD WASHER ID: PC CR
1. GAI/QA vendor inspection cover letter number-FPC # DATE
2. Date tendon received on-site RMR Number
3. Date installed in conduit Installation NCR's
Wires removed Wires replaced ' Total Ineffective wires
4. Date buttonheaded Buttonheading NCR's
Bad wires Accept. Reheads Total Ineffective wires
S. Date stressed Stressing NCR's
Date restressed Restressing NCR's
SHOP END : FIELD END TOTAL
Elongation (1500 psi to 80Z% ult.)-Pred./Act. / / : ]
Eor
Lift-Of f rrem('z% - Predicted/Actual 1999 61 (N8BS / N/A
Leck-opf FORR BELOW B . )
Shim Thickness/80% Ultimate Pressure / / , M N/A ~
- ., P
Unseated/Broken Wires Z.(amu&n mouﬂm}rotal effective wires after stressing\ 7“47( gy i-
: . 1
6. Date Bulk-filled / - /7"78 Bulk-Filling NCR's }dys‘}
P Y2 42.% N
Time since ins:allation@élnlet Pressure Outlet Temp.
Date end caps refilled: Shop /'/7"78 Field /‘//4
7. Data compiled by g—ll MJ _ Ofganization FFC
F v 70 _
Date 5’/_5’78
8. Additional Comments: Q/SPQGTO FIyT (qf\léﬂl-mc{ (02"?'77)

1) _mINee Frhio Rusr otV Speesspue WRsHER, Lo EvER
) ock-ofr_poece (14755 K)
3) HPR Lpve  Cliricpe (LESS i £.002°) AT Borrowm pukmepse(r2¢7)

907 76
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s0ay . ST z
%ﬁ%‘} Florida CRYSTAL RIVER UNIT NO. 3 I SURVERLANCE
@3 Power REACTOR BUILDING PRESTRESSING SYSTEM

©08, comeo ° TENDON HISTORY .

TENDON IDENTIFICATION NUMBER Sé vl - QUT LENGTH

SHOP WASHER ID: PC . CR FIELD WASHER ID:. PC CR

1. GAI/QA vendor inspection cover letter number-FPC # DATE

2. Date tendon received on-site RMR Nunber ’

3. Date installed in conduit Installation NCR's

Wires removed _ Wires replaced _ | Total Ineffective wires
4. Date buttonhea@ed Buttonheading NCR's
Bad wires » Accept. Reheads Total Ineffective wires
5. Date stressed Stressing NCR's
Date restressed ' Restressing NCR's
SHOP END - FIELD END TOTAL
Elongation (1500 psi to 80% ult.)-Pred./Act. / / R/
Lift-0ff Pressure - Predicted/Actual / i N/A
Shim Thickness/80% Ultimate Pressure L/ / _ | N/A
Unseate;]/Broken Wires To'tal. ef fective wires after stressing /é 3
6. Date Bulk-filled ' Bulk-Filling NCR's
Timé since installation Inlet Pressure Outlet Temp.
Date end caps refilled: Shop Field

7. Data compiled by 8 . /b#—: organization G
v o Date §-/¥-7%
8. Additional Coments: Jivo (2) cvacked buttonhead reps t0d
in_The {Aryf Surveillamce wert ﬂ-calvg’ﬁb/e

- 907 716



CRYSTAL RIVEH UNIT NO. 3
REACTOR BUILDING PRESTRESSING SYSTEM
TENDON SURVEILLANCE RECORD

TENDON NO. 56V1

LIFT OFF CONDITION RETENSIONING -
Inspection Avg. Shim Elong- Total Avg. Shim Elong- Total Reactor Bldg.
Period and Force Force Thickneas ation Effective Force Force Thickness ation Effective Temperature OF
Date Location  (kips) {kips) (in) (in) Wirea (kips) (kips) (in) (in) Wires Int. Ext. Comment s
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
Original T 1784 14" - 12.13/16" N/A N/A N/A . Two original lift-off
Stressing 1699 pressures were rgcurded
in tendon history
8£30/74. B N/A N/A 4N N/AL 163 N/A - B/A N/A N/A N/A N/A  N/A
1 st " .
T 17119 14" N/A 1676 14" N/A . Halrline cracking st
bottom anchorage
12/9/77 N N/ 4" N ~163 N/A.  N/AL —4" N/A 163 107 66 :
nd
2 T 1707 14" NZA " . One wire removed
llgl d4- /A . Water inside tendon
4/3/80 B_ N/A N/A 4" N/A 163 N/A N/A 4" N/A 162 —1Q0. B4

6 1aluxX3 9'9 N4

€1 Jo ¢| abed





