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COMMONWEALTH EDISON COMPANY

I CALCULATION NO. : 5.2.2-BRW-87-0867 PROJECT NO. 9050-83 PAGE NG. 4 |
L PURPQSE/QBJECTIVE: -
To evaiuate tne effects of the Hoop Tendon M4ED broken/unseated wires on the

Braidwood Unit 2 Containment Post-Tensionng Sysieam and hence the load canmying
capacity of the containment structure.

The number of protrudi: g (unseated) wires at the shop end/D Buitress (Reference 2)
and at the field end/E Buttress (Reference 2) of Tendor H4ED increusad dunng the
current, July 1997 inspection from the installed condition, as reported i1 NSCI NCR
#209 and ComEd NCR #435 (Reference 1).

1. T ! T 1A:

- The total nurber of defective wires in Tendon H4ED (Shop + Field Ends) will be
evaluated against the defective wire tendon previous'y evaluated in Reference

(.

2. Critical hoop reinforcing steei stress, considering two (2) adjacent tendons will
be evaluated for the increased unseated wires based on Calcuiation 5.2.2.9,
pages 120 and 121 (Reference 4)

. ASSUMPTIONS:

None

N, REFERENCES/DESIGN 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):

a) Anctiorage Inspection Sheet, PSC Procedura SQ 8.0 fer shop end
b) Original Stressing Card

¢) NSCI NCR 2209

d) Closure of ComEd NCR #4385

a) NCR #435
i} S&L. Evaluation Letter to ComEd for NCRs L4032, .421, and L-435,
Apnil 28, 1983

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

| REVISION NO.: 0
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COMMONWEALTH EDISON COMPANY

| CALCULATION NC. : 5.2.2-BRW-87-0867 PROJECT NO. 9080483  PAGE NO. §

3. NC/CA Report for Tendon 4D, Field End/E Butiress, dated 7-8-87
(Atrachment C)

4. Ryrornv/Braidwood Calculation No. 5.2.2, Section 9, pages 108A, Rev. 8 and 109

thru 123, Rev. 7. Excassive Defective Wires in Tendons (NCR L-403, 1.-421,

and L.-435)
V. CALCULATION:
1. Defective wires at installation per onginal strasging card, Reference 1/b) znd
NCR #4235, Reference 1(g) for Tendon H4ED.
ShopEnd 8 (48rotend Unseated)
Fiekifnd 7 (3Broken,4l.nseated)
Total 15

° Defective Wires as of 7-1-87 and 7-8-97 Inspections:
ShopEnd 11 (unseatad wires) - Reference 2

FiekiEnd __9_ (8 unseated, 1 missing buttonhead) - Referencs 3
Current Total 20

. 1903 Evaluaticn for Tandon S1FE (NCR # L-403) in Reference 1(¥)

Number Of Defective Wires Found Acceptable = 22 > 20 for H4ED

.20 Defective Wire Condition ForH4ED Is Acceplable
(if Concrate Reintorcing Steel Stress (s Wihin Allowables Per Step 2.)

2. Critical Rebar Stress

Critical Heop Reba- Stress at 20 Ft. above basemat is due to average pre-
stressing force on containment concrete section considering adjacent hoop
tendon rings 345 (Reference 4, page 121).

Increase in o 2fecives wires for H4ED = 20 - 17 = 5

K
Average Decrease in Prestress -(e)(ca: 39’(170 T ihe =485

=4.85/1.175 (EMective Tendon Spacing}X /F

= 3.53K/T
=4 K /Fl, Conservative

| REVISION MO.: 0
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COMMONWEALTH EDISON COMPANY

.

[CALCULATION NG, - 5.2.2-BRW-97-0667  PROJECT NO. 9050-83 _ PAGE NO. 6/Final |

This recrease in preéstress shall be compensated by an incrrase in rebar sires.
under desig: inads.

Hoop Reinf sroement, Ay =254in* / Ft

- IncreasiinHoopRebar Slress » 4% /254 = 1 S8ksi

Design hlawdimumRebar Stress =48.29 kol

Net Pabiy Slre,s = 4829 + 158 = 47 87 ksi « 54 ksi (Fs)

. Defective Wires In Tendon H4ED Do Hut Cause Overstess in the Reinforcing Stesl.

V. SUMMARY AND CONCLUSION

Based on the evaluation, the 1983 Evaluation/Dispositinn of NCRs in Referenca 1 (f) is
still valid. The defective wire condition noted on the shop and fieid end anchor heads
of Tendon H4ED is accaptable and no further corrective action (8 required. Howeaver, it
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.

nnpavtmbny 7687 DOC
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April 28, 1983
Project No, 4684
wile 1.1/5.14.6

Cemmonwealth Edison Company
Braidwood Statiorn - Unit 2

Comnonwealth Edison Company
Ronconformance Reports L-403, L-421 & L~433
ppezitfization L-2722

Mi. J. T. Wastermeier
Couwmonwealth Bdlsou Coxpany
35 PN West

7irst WNational Bank Ballding

Dear Mr., Westerneier:

A® you reguested we have reviewed Commonwealth Edison Company
Nonconformance Reports L~403, L-421 and L-435 for Braidwood

Unit %. Thase nonconformances concern defecctive wited in tendons
which exoreded the lLimits giver in Bpecification L~2722. The
specification allows three broken and/or unsecated wires for each
individual tendon and 2% defective wires for 10 consecutive ten~
dons.

Nonconformance Report L-403 18 the worse case covered in these
three nonconformance reports wherein 22 defective wires exist

in tandon S1PE. Wa have performed a re-analyasis of the contain~-
ment considering adjacent tendons and actual iaitial tendon forces,
®Wo have found that the defective wires do not cnuse an uverstiess
in tre hoop reinforcing steel, However, the deiective wires

reduce the ultimate capacity of the containment structure by
approximately 1 to 2%, We consider this to be a significant
reduction,

i h
Y

The non~defective wires in these tendons were stressed bayond .
the specified ACI 318 allowablesy; 0.8 Fpu at overstress and 0.7 -
Ppu at release, due to the presence of defective wires. At the
overstress level the non-dafective wires of tendon S51PE were
serensed to about 90¢ of their ultimate tunsile strength, Tho
overstiess force is the largest force that will be applied to
the tendon under the design loads. Due to the fact that the
tendon ceristed this force at strexsing withow' exceeding allow-
:::e elongation, we balieve the .on-defective wiras have not been

aged.



BARGENT & LUNZY

Cogrnenwealth Bdiron Company
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pased ugon this zeview, nu further corrective action is required
&7 the *endons with defective wires are considered acceptable.
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