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Station: &sidwood Unit: .2 Page 1. of 1,.

'

Design Change Authortty No.: N/A
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.__
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l i
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.

Date4

i

Status of Information: @ Approved for Use O unvenfied O Engineering Judgement,.

!'
j Method and Schedule of Verification for Unveriflod NCITs: b|(f

f. Description of Information:
! Sargent & Lundy (S&L) has evaluated the Unit 2 containment structure assuming that all unseated wk.. m

Tendon H4ED are broken. Our evaluation, which is documented in the attached Calculation 5.2.2-E" . 97-067,
| Revision 0, has shown that the contcinment structure is adequate and that stress levels remain below the
'

allowables.'

Purpose of |ssuance: To document the resuts of S&L's evaluabon of the Unit 2 containment structure due to
broken / unseated wires found in Tendon H4E0 during the recent %eter tendon' Inspection.

i Source of Information: Calculation #5.2.2 BRW 97 0667, Revision 0

! Distribution *.
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Calculation Nc.: 5.2.2 BRW-97-0657 Page No.: 1 ;
,

.,

@ Safety Related O Regulatory Related O Non-Safety Related |,

,__

Calculation Tiths: Evaluate Tendon H4ED For Broketvunseated Wires |

|
|

I

I
,

Station / Unit: 2 System Abbreviation: RB

-

Equipment No. (r app * Project No. (if app.) 9050-63

1

=

Rev.: O Status: Approved QA Serial No. or Chron No. Date:

__

Prepared by: R. Namoeimmal/ 7.M-In. M Date: 7/9/97

Revision Summary: Originalissue
,

Added pages 1 thru 6
Attachment A, pages A t thru A9
Attachment B, pages B1 and 82
Attachmer:t C, pages C1 and C2

Electronic Calculation Data Files Revised:
(Name ext / size /cate/hourt mmNenreaten twJwd/ remarks)

Do any assumptions in this calculat|on require later verification? O Yes @ No

Reviewed by: ,,M Valathur/ 4'/ PPM- Date: 7/9/97-

Review Method: Comments (C. NC or Cl): NC
'

Detailed

Approved by: R. Montaomerv/ 2.N rhe47/ Date: 7//O / S"7
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PREPARED BY:. DATE:
1

REVIS!OfI SUMMARY:
|
.
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*
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4
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| CALCULATION NO. : 5.2.2-BRW-97-0667 PROJECT NO. 9050-83 PAGE NOI'4 |
.

.

1. PURPOSE / OBJECTIVE -

To evaivate tne effects of the Hoop Tendon H4ED broken / unseated wires on the |

Braidwood Unit 2 Containment Post-TensionMg Sys:em and hence the load carrying I

capacity of the containment structure.

The number of protrud!ng (unseated) wires at the shop end/D Buttress (Reference 2)*

and at the field end/E Buttress (Reference 3) of Tendon H4ED ir: creased during the

i current, July 1997 inspection from the installed condition, as reported in NSCI NCR - 1

#209 and Comed NCR #435 (Reference 1). ;

; 11. METHODOLOGY / ACCEPTANCE CRITERIA:
d 1

1. . The total number of defective wires in Tendon H4ED (Shop + Field Ends) will be
evaluated against the defective wire tendon previously evaluated in Reference 1

: 1(f). )
2. Critical hoop reinforcing steel stress, considering two (2) adjacent tendons will |

be evaluated for the increased unseated wires based on Calculation 5.2.2.9, :
pages 120 and 121 (Reference 4) j

111. ASSUMPJ]Qtgi -

.

1,

None .

!
i IV. REFERENCESIDESIGN INPUT:

'

1. Historical data on (BRW) Unit 2 Tendon H4ED, transmitted by Tim Johnson,
; Comed Braidwood Station, July 2,1997 containing the following

(Attachment A): l

!. .

a)' Anchorage inspection Sheet, PSC Procedure SQ 8.0 for shop and 1

b) Original Gtressing Card
'

'
c) NSCI NCR #209
d) Closure of Comed NCR #435 |

e) NCR #435 |

f) S&L Evaluation Letter to Comed for NCRs L-403, L-421, Lnd L-435, i

April 28,1983 i
i

.

2. NC/CA Report for Tendon H4ED, Shop End/D Buttress, dated 7-3-97
; (Attachmont B)

|

~

| REVISION NO.: 0 | !,

. . ._ _ _ _ _ _ _ _ _ _ _ _ = _ _ _ _ . _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .



.. .-. -- . . - - . - . . . . - .-

uy* ,

;'

4r wwe g
,

NEP-12 02r

Revisies 4-

COMMONWEALTH EDISON COMPANY' ' -- -

.. .

. .-

| CALCULATION NO. : 5.2.2.BRW 97-0667 ' PROJECT NO. 9050 43 _ PAGE NO. 5 |

. 3. NC/CA Report for endon H4ED, Field End/E Buttress, dated 7-8 97 ,

. (Attachment C) ~

.

4 Byron /Braidwood Calculation No. 5.2.2, Section 9, pages 108A, Rev. 8 and 109
thru 123, Rev. 7. Ext:ess% Defective Wires in Tendons (NCR L-403, L-421, .''

. and L-435); <

V. GALCULATION:

1. Cefective wires at installation per original strassing card, Reference 1(b) and j
NCR #435, Reference 1(e) for Tendon H4ED. !'

ShopEnd 8 . (4 Broken,4 Unseated) :

b FieldEnd 7 (3 Broken,4 Unseated) !

l~

Total 1,5

'e Defective Wires as of 7-1-97 and 7-8-97 Inspections: ,|'

ShopEnd it (unsestadwires). Reference 2

FieldEnd 9 (8 unseated,1 missing buttonhead)-Reference 3 !'

1-

CurrentTotal 2_Q -), ,

1983 Evaluatien for Tendon 51FE (NCR # L-403) in Reference 1(f) J*
,

Number Of Defective Wires Found,Accentable = 22 > 20 for H4ED

..200efediveWireCondition Fo rH4ED is Acceptable
1

(If Concrate Rein *orcing Steel Stress isMhin Allowables Per Step 2.) )
i

.

I2. Critical Rebar Stress

Critical Hoop Reba Stress at 20 Ft. above basemat is due to average pre-
stressing force on containment concrete section considering ad cent hoop !
tendon ringo MS (Reference 4, page 121).
Increase in o3fec6ves wires for H4ED = 20 - if = 5 -

AverageDecrease in Prestress = T (901.69
k= 4.85 ;

(6s 170 15i-
~

= 4.05 /1.375'(Effective Tendon Spacing} K /F !

= 3.53K /IT
= 4 K /Ft, Conservative

l REVISION NO.: 0 |
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. | CALCULA110N NO. : 5.2.2-BRW 97 0667 PROJECT NO. 9050 43 PAGE NO. 61Finall
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I.

This decrease in prostress shall be compensated by an incrnase in rebar strast,
''

under desige loads.
Hoop Reinbreement, A =2.54tn* /Ft

3
1

,

k I
tJncreastsinHoopRebarStressa4 /2.54 =138ksi

'

Design MaximumRebarStress =46.29 ksi

| Net Rebor Stems = 46.29 + 1.54 = 47.87 ksi < 54 ksi(Fs) |

/. Defective Wiius in Tendon H4ED Do Not Cause Oversgss in the Re!nforting Steet
,

y

VI. EMMMARY AND CpNCLUSION

Based on the evaluation, the 1983 Evaluation / Disposition of NCRs in Reference 1 (f) is ,

still valid. The defective wire condition noted on the shop and field end anchor heads |

of Tendon H4ED is acceptable and no further corrective action is required. However, it 1

is recommended that continuity tests be performed on the protruding wires and the
actual condition of the wires (protruding, broken, missing buttonheads, etc.) be )

'

recorded.

.

'

n:inpdirtim\brw7667 DOC ,

!.

-

1

.

.

i

.

'

1
1

-
1

|
1

m

{ REVISION .NO.: 0 |'
;

,

|

t - ..



y - __ . _ _ . . _ . . _ - . _ _ _ _ _ _ _ . .

. . . ,

ATTAcW4fMT A''

/ . . s - PSC. PROCEDURE SQ 8.0>

'

- ANCHCRAGE I.NSPFCTION
. " jog . . . . @gg).'' [uI CATA SHE.ET 8.O _ A r-n, w r.s-r A ;
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.

f igTy '
; - . .

PROJECT No.9KDA}!%
-

J 'lY Page 1 :( ,
-

f Ig CALC. No.G:1-EE91M g Revision 0'

g ,D~fi g rey __O DATF' ,..

PAGF A I 0F 9'

ANCHORACE INSPECTION' DoctatENTATION
- .;

,
.

rynec . A-.-- aw _g9 ,__m 7 naa m y |-

. .

[, Tewoop vo.- N### Trroom tND/n' Insss so. w e h a m twit A _ |

ca.s.s) ,AsenouxzAD I.r. ._f7,2 // ausurso I.e. __ r3 s / c- ,[[',j
(8.1)- 9.9BFr.ggION IWSPYcTIOW (For corrosion Levels & Conditten refer to Pros.sg 3,1) !

.

(s.t.1) Buttonheads .
. Condition # p pH'

(8.1.2) Anchornse Maad Level / (8.2) C ssks we - i,

r

(3.1.2) Bushing Level et _ (8.2) Cracks m e- !*

[ (3.1.2)'Khims Level / ~ (8.2) Cracks es _, |

j (s.l.2)- Bearing Plato I,evel ,, J - - (8.2) cracks , we# ,gg, j
1 sq 10.1. (8.1 2) Coating - complets g Incomplate g Lgth. of Air Poc* et ,,( m y./.pfg

k #Q 10.1 (8.2.1) Vire - Conditica gg Coating Complete Incomplete A gg-

ts.3) syrtowwtAD rwsp?cTros . [-
'

\,wmr.AD DATA
E(s . 3. 4 ) - ).q., / ooOoooo Not..onti===-n .v.d

< w no.ov.d tor.T..tto oooooooo N
.

-

er. m .tr at- tas ooocooooooo 'g'
.

|
.

Protrudias ooooooo00ooo'- -

' ! oooooooo oo'ono.C m-A.

: ""*:r#J'a1' .goooooooacrsreooy- er . . ou..un cr.o
L ^:10:2;."S" .m _, .k9000A o oooo o o o o ~ V '

~-~
: , . . u , (..e ,...o3-) e^^^^

4'[_ hy,]X = T.atersecti.ng, Cescks '
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,

4'

7
.

oo gogy3 oo, ax..t cod. .a su.tch e
.

o oo0.00oo ''
u.a.o creau. 7os,1,

u.s ooo ooo '
,,

- ooooo e y,

F 2- g
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1 = g,,, N fgG[./*

(4.2.7.2) Buttonheada Yound ~4 /-

-(8.4.1) Protruding EM ., Missing BM .,4 Total su_
-

[(3.3.7 33 Total Effective BH _ _ ~\
+

- - - - - -

'

B.4.1.2.1) Continuity Test Required Wires Identified /Berkad IE*T
((b.S.1) SHIM GAP 3: A5J00N0AN' sushine Thread Joint t.ine|

1.UT M-
(9.0) Reporting: Accept ( [UnreceptablooEngineer Notified.NCR NO.

:C = ,

Q.C. Review Level Date
''

.

,
N~

.... . .
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.

:.w y y r o c ? a t e d .. t
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April 28, 1983 l'

Project No. 4684 I-

S'ile 1.1/5.14.6 I

; Commonwealth Edison Company
Braidwood Station - Unit 2 .

.

Commonwealth Edison Company
Nonconformance Reports L-403, L-421 & L-435

*

tfperification L-2722 I

|'

I

f Mr. J. T. Westermoier
Cowaanwealth Edisch Company

,
I35 FN West

First National Bank Building i'

Dear Mr. Westermeiegs ]

As you requested we have reviewed Commonwealth Edison Company
Nonconformance Reports L-403, L-421 and L-435 for Braidwood
Unit 2. These nonconformances concern defective wirma in tendons
which exceeded the limits given in Specification L-2722. The
specification allows three broken and/or unscated wires for each i.

individual tendon and 24 defective wires for 10 consecutive ten-
dons.

"
Nonconformance Report L-403 is the worse case covered in these !
three nonconformance reports wherein 22 defective wires exist a. i

in tendon 51FE. We have performed a re-analysis of the contain- - I
ment considering adjacent tendons and actual initial tenden forces. , g9 |
We have found that the defective wires do not cause an overstress *1 |..

in the hoop reinforcing steel. However, the defective wires %; /,'-,

reduce the ultimate capacity of the containment structuro by' , . -
,

approximately 1 to 24. We consider this to be a significant - |

reduction. Ja.. |.

.,5 **'' J , ' |
-

The non-defectis a wires in these tendons were stressed b 2 yond s| |
'the a.pecified ACI 313 allowablear 0.8 rpu at overstress and 0.7 -

<

Ppu at release, due to the presence of defective wires. At the -

overseress level the non-defective wires of tene]cn 51FE were -

strensed to about 900 of their ultimate tensile strength. The .

crerstaesa force is the largest force that will be applied to
the tendon under the design loads 'Due to the fact that the
tendon reeisted this force at stressing without exceeding allow- ...

.able elongation, we believe the non-defective wires have not been.

' damaged.
.
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