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DUKE POWER COMPANY

CONSTRUCTION DEPARTMENT
CATAWBA NUCLEAR 1 & 2

March 29, 1979

MEMO TO FILE

Catawba 1-2
Nuclear Service Water Pump Motor

One of the nuclear service water pump motors presently located in the

No. 1 Warehouse is nonconformed and is covered by NCI #3865. The nature

of the NCI will not affect the moving of the motor so it can be installed
on the pump. Action is currently being done in accordance with the NCI,

but minor problems are holding up its immediate completion.

D)
Oﬂ/ Qe ~
W Beam
Technical Support-Electrical
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19.

20.

21.

'@

‘CI 4386

17.

The 1/2 X 1 1/4" bolts used by Construction for mounting the Main Contro)
Boards are to be equivalent in strength to ASTM A-307 bolts.

These bolts should be included in the sample program of 1/2" bolts being

tested under the resolutions of NCI 4495 and NCI 4496 to verify their
acceptability for this safety-related application.

By: %&‘ Date: t{/'r/ﬁ
o
Technical Approval: mlw Date: #'azzz

QA Approval: TC }?&uﬁ' Date: ¢-/5-79
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support systems are to be equivalent in strength to ASTM A-307 bo
- appropriate design drawings have been revised to indicate

To veri hat all 1/2" diameter bolts used meet thi rength requirement,
a random sampde of each bolt size shall be secursd dy Construction from
those bolts whichhare not indentified by apprefriate markings. The sample
sizes shall be in acverdance with B W Logar's attached letter of 3/29/79.
These samples shall then$e gccordance with C L Ray's attached
test procedure of 3/20/79.

all be sent to Design Engineering/
eptability.

The results of this testing-Program
Electrical Division for.determination o

19. By: ///77 Daten 4/ ¢/7i

Teghriical Approval: m&___ Date: mﬁ.,

77 .
%%#—gf Tate: 7579

(ffc ﬂummd 2 - uro«nn)
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NCI 4495 - Revision 2

17. The %" diameter bolts used in the nuclear safety related cable
tray support systems are to be equivalent in strength to ASTM A-307
bolts. All appropriate design drawings have been revised to
indicate this.

To verify that all %" diameter bolts used meet this strength require-
ment, & random sample of each bolt size shall be secured by Construction
from those bolts which are not identified by appropriate markings.

The sample sizes shall be in accordance with B W Logan's attached letter
of 3/29/79. These samples shall then be sent to a qualified outside
testing laboratory by the Construction Department, to be tested in
accordance with ASTM A-307 requirements. The results of this testing
program shall be sent to the Design Engineering Electrical Division

for determination of acceptability.

In order to prevent reoccurance of this problem, several changes have
been implemented. First, all appropriate design documents have been
revised to specifically state the material/grade requirements for

, bolting materials. Second, the Purchase Requisitions for all bolting

! materials are checked for the inclusion of applicable material/grade
requirements. Third, Mill Power Supply has committed that no vendor
or material substitutions will be made without the prior approval of
responsible Design Engineering personnel.

19. By:

20. Technical Approval:

Date:

il

goe 7o ke oddlendem  SSoFod 3784

21. QA Approval:




(' March 29, 1979 .

D G Owen

Subject: Determination of Sample Size for Catawba
Electrical Bolting Material Problem
File: CN-1388.00

The testing of sample bolts to make an inference about the ability of an entire

Tot to meet tensile strength criteria is a two part statistical problem. The

first part involves the determination of an appropriate sample size, and the second
part is concerned with the acceptance or rejection of the lot based upon the
results of the tests.

The following procedure is proposed to 1; determine an appropriate sample size for
each of the bolt lots in question, and 2) establish a criteria for accepting or
rejecting the lot based upon the test results. In order to establish the procedure,
the following assumptions must be made:

1) Since the number of bolt manufacturers represented in the questioned lots
cannot be determined, each lot shall be approached as an unknown quantity.

2) The bolts used at Catawba Nuclear Station are not significantly different
from those used at McGuire Nuclear Station. This allows the use of McGuire
| ‘ test results to estimate physical parameters which are needed to determine
sample sizes. The Catawba test results will indicate the validity of this
assumption.

3) The accuracy of torque wrenches used to tighten bolts is : 5% of the set
value. This is used to determine the allowable error in measuring tensile
strength. The test should not expect accuracy better than that of the
wrenches used to tighten the bolts.

4) An acceptable confidence factor is 99% or roughly three standard deviations
(30) from the mean value.

Based upon these assumptions the following expression* should be used to determine
sample sizes

where n is the number of samples, o is one standard deviation from the mean tensile
strength calculated from McGuire test results, and E is the allowable error in the
tensile strength measurement and is based on McGuire data. This expression means
that if n samples are tested, there is better than a 99% chance the estimated
tensile strength for the lot will 1ie within the allowable error 1imit,

\.from introduction to Probability and Statistics, pp. 182, 197
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When a tested bolt size from McGuire closely corresponds to a questioned bolt size
from Catawba, the McGuire test data* for that bolt size shall be used in calculating
the (atawba sample size. When a Catawba bolt size does not correspond to a tested
McGuire bolt size, the McGuire values which give the most conservative estimate

of sample size, i.e., the largest observed standard deviation and the smallest

"lowable error bound, shall be used in the sample size determination.

The following table will summarize the suggested sample sizes** for each of the
questioned bolt sizes:

{

Suggested Sample Size

Confidence

Bolt Size Quantity Issued 95% 99%
1/2" X 15/16" 107,500 - 58
1/2" X 1 3/16" 15,000 - 8
1/2" X1 172" 51,000 - 45
172" X 1 3/4" 1,600 26 56)
/2" x 2" 1,000 25 55)
172" % 2 1/4" 500 25 52)
1/2" x 2 1/2" 1" 000 -

/2 2 1/2 ‘fETZF: _132;:,

For the 1 3/4, 2 and 2 1/4 inch bolts, a 95% confidence level 1s suggested to reduce
the number of samples tc a more realistic value. Also, the reason only eight samples
were required of the 1 3/16 inch bolts is that the McGuire data for the 1 1/4 inch bolts
displayed a fairly small standard deviation.

After testing the bolts from Catawba, a mean value for tensile strength and a
standard deviation about the mean should be calculated for each holt size. ASTM
Standard A 307-76b sets the minimum acceptable tensile strength for Class A bolts
at 8500 bf. Acceptance or rejection of a bolt size lot should be determined by
the following procedure:

Calculate a mean and a standard deviation from test data

Subtract 8500 from the mean value

Divide the result (from 2) by the calculated standard deviation

If this quotient is greater than 2, accept the lot. This gives 95%
confidence that the bolts in the lot have tensile strengths greater
than the mean less 20.

§) If the quotient is less than 2

li reject the lot or,

B WP -
N e N

b) repeat the test using the same sample size or,
¢) find the true percentage from a standard normal distribution table and
determine 1f it 1s acceptable. For instance, 1.645c give 90% confidence.

* McGuire NCI Report No. 4444
** Calculations are attached.
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If you have questions or comments on the above procedures, please notify me.

,&au%

B W Logan
Assistant Design Engineer

BWL/1ge
attachments
cc: L,E Suther

£ B Garman
C J Hager
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'( pe CALCULAT IONS
.For 99% confidence
Bolt size . £ n-[ 30 ]2 N A 'n[
T L
172 X 15/16 1214 480 58 107,500
172 X 1 3/16 455 480 8 15,000
172 X 1172 1214 545 a5 51,000
172 X 1 3/4 1214 480 58 1,600
1/2 X 2 1214 480 58 1,000
1/2 X 2 1/4 1214 480 58 500
1/2 X 2 1/2 1214 480 58 10,000

For 95% confidence

Bolt Size o £ n-[Z{‘"—]‘ N nL-n[

172 X1 3/4 1214 430 26 1,600
/2 x 2 1214 450 26 1,000
V2 x21/4 1214 430 : 26 500

*ASTM Standard E 122-72, Section 5, p 1045

®
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REFERENCES

ASTM Standard A 307-76b, "Standard Specification for Carbon Steel
Externally and Internally Threaded Standard Fasteners."”

ASTM Standard £ 122-72, "Standard Recommended Practice for Choice of Sample
Size to Estimate the Average Quality of a Lot or Process.”

William Mendenhall, Introduction to Probability and Statistics, Duxbury Press,
1971.

McGuire NCI Report No. 4444,
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"II" 17.

19.
20.

21.

EVALUATION OF TEST RESULTS

In order to complete the statistical process of determining whether or
not the sample bolts meet the mechanical strength criteria of ASTM A-307
bolts, the attached test results for each of the samples must be evaluated
according to the established acceptance procedure (See B W Logan's
attached letter dated 3/29/73).

The evaluation of the test results for the 1/2" bolts is summarized

in Tables I and Il. For the lot of 1/2" x 15/16" bolts, a Rockwell "8"
hardness test determines whether the bolts conform to the mechanical
requirements. As shown in Table I, the results indicate that the mean
value is greater than two standard deviations from both the upper and
lower 1imits of the hardness requirements. Therefore the respective
sample of 1/2" x 15/16" bolts is acceptable to the standards of ASTM A-307
bolts. The ramaining samples were tested in regards to their conformance
to the mechanical tensile strength requirements. The evaluation of

their test results is summarized in Table Il and indicates that the
respective samples are also acceptable. In conclusion, the test results
have determined that the subject bolts meet the mechanical requirements
for ASTM A-307 bolts with a 95% confidence level.

By: Wj/‘wu: 3/i6[81
Technical Approval _M“J Date: !&’/’/

QA Approval Va Z @4‘ Date: J-23-§/




sTANDARD | REQUIRED
SAWPLE MTAN DEVIAT ION _mm 1)-(3 4)-{1) |ACCEPTABLE
BOLT SIZE SIZE (1) (2) MAX LOT?
(3; | (9)
/2° x 15/16* 58 92.95 2.62 6 | 100 9.14 2.69 YES
TABLE 1
EVALUATION OF HARDMESS TEST RESJLTS
FOR 1/2" BOLTS
STANDARD MIN TENSILE
SAMPL £ MEAN DEVIATION STRENGTH (LBS)| (1)-(3 ACCEPTABLE
BOLY SIZE SIZE (1) (2) (3) Lot ?
/2* x 1-3/16" - 10825.00 738.24 8500. 3.15 YES
2* x 1-1/2* 45 12415.55 232.04 8500. 16.87 YES
V2" x 1-3/4" 26 1723.07 505. 61 8500. 6.37 YES
V2" x 2* 25 11612.00 172.17 8500. 18.08 YES
V2" x 2-1/4" 25 13436.00 392.51 8500. 12.58 YES
V2" x 2-1/2* 58 12484 .48 111.29 8500. 35.80 YES
TABLE 11

EVALUATION OF TENSILE STRENGTH TEST RESULTS

FOR 1/2" BOLTS

Jthh ON



LAW ENC 'NEERING TESTING C~ MIPANY

PRABC T B SRR & CONN U IO TEIeAS CoNRAa™Y
$01 MINUET LANE

PO BOX 11297 o CHARLOTTE NORTH CAROLINA 28220
(704) 822 2022

REPORT OF ROCKWELL "B" HARDNESS INSPECTION

Client: Duke Power Company Office: Charlotte Metals
Project: Catawba Nuclear Station Date: February 4, 1981
Newport, South Carelina Lab. M. CHS B1-016

Client's P. O. No.: G 2494-41

Material: Reported as Carbon Steel Externally Threaded Standard
Fastner ASTM A307 (See Below)Grade A

Heat No.: Unknown
Date Tested: 2/2/81

Procedure: In accordancd with ASTM AJ07-78 and ASTM El8-79

EQUIPMENT CALIBRATION

‘ Average Calibration Reading
Readinas Reading Standard Correction, %
v 84.1 8l1.6 97.0
- 87.3 8l1.6 931.5

ROCKWELL "B" RARDNESS RESULTS

LETCo. Bolt Size Average Corrected
Piece No, (In) Reading Reading Comments
1-23-81-1 172" x 15/16" 92.0 89 -
1-23-81-2 1/2" = 15/16" 97.1 94 -
1=23-81-3 172" x 1s/16" 92.2 89 -
1-23-8l-4 1/2" x 15/16" 95.6 93 --
1-23-81-5 172" » 15/16" 98.1 95 -
1-23-84-6 1/2" x 15/16" 98.0 95 --
1+27-61-7 1/2" x 15/16" 97.3 94 --
i=231-81-8 1/2" = 15/16" 97.5 95 -
y-23-81-9 1/2" » 15/16" 99.2 96 -
1-23-81-17 172" = 15/16" 98.0 95 -
1-23-81-11 1/2" % 15/16" 99.0 95 .-
1-23-81-12 1/2" = 15/16" 96.13 94 -
1-23-81-1) 1/2" = 15/16" 99.1) 95 .-
1-23-81-14 172" = 15/16" 96.5 92 --

Page 1 of )
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e Power Company
atawba Nuclear Station
LETCo. Job No. CHS 81-016
February 4, 1981
Page 2 of 3
ROCKWELL "B" HARDNESS RESULTS
Continued
LETCo. Bolt Size Average Corrected
Piece No. (In) Reading Reading Comments
1-23-81-15 /2" x 15/16" 97.8 ’ 93 --
1-23-81-16 172" x 15/16" 96.6 92 --
1-23-81-17 1/2* x 15/716" 95.6 91 --
1-23-81-18 1/2° x 15/16" 100.0 96 -
1-23-81-19 /2" x 15/16" 99.8 95 --
1-23-81-20 1/2° = 15/18" 98.7 94 -
¢ 1-23-81-21 1/2" x 15/16" 100.6 95 -
) 1-23-81-22 172" x 15/16" 95.7 90 -
1-23-81-23 1/2" x 15/16" 99.3 94 -
1-23-81-24 1/2" x 15/16" 97.5 92 -
1-23-81-25 /2" x 15/16¢6" 100.7 95 --
1-23-81-26 /2" = I8/1%" 99.0 94 -
‘-23—31-27 1/2" x 15/16" 98.8 93 --
-23-81-28 /3" % 15/186" 100.2 95 --
1-23-81-29 1/2" x 15/16" 99.7 94 -
1-23-81-30 /3" £ 15/30" 100.0 95 .-
1-23-81-31 1/2" = 1S/16" 98.2 93 -
1-23-81-32 1/2" x 15/16" 102.8 97 -
1-23-81-33 1/2* x 15/16" 99.7 94 -
1-23-81-34 1/2" x 15/16" 96.3 91 --
1-23-81-35 1/2" = 15/16" 100.3 95 -
1-23-81-36 1/2" x 15/16" 97.2 92 -
1-23-81-27 1/2° % 15/16" 98.5 93 --
1-23-81-38 1/2" x 15/16" 5.3 90 -
1-23-81-39 /2" = 15/16° 99.3 94 -
1-23-81-40 1/2" x 15/16" 99.8 94 -
i-23-81-41 31/2° % 15/18" 98.2 91 --
1-23-81-42 1/2" x 15/16" 99.2 92 --
1-23-81-43 1/73% x 15/1%" 99.2 92 -
1-23-81-44 1/2" x 15/16" 101.2 94 -
1-23-81-45 1/2" x 15/16" 96.8 90 -—
1-23-81-46 /2" = 15716" 98.0 91 -
1-23-81-47 1/2" x 15/16" 98.0 91 -
1-23-81-48 1/2" x 15/16" 97.0 90 -
1-23-81-49 1/2" x 15/16" 100.2 93 -
—_wm:mmw‘ J
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‘\0 Power Company
atawba Nuclear Station
LETCo. Job No. CHS 81-016
February 4, 1981
Page 3 of 3
ROCKWELL "B" HARDNESS RESULTS
Continued
LETCo. Bolt Size Average Corrected
Piece No. (In) Reading Reading Comments
1-23-81-50 172" x 15/16" 100.0 93 --
1-23-81-51 1/2" x 15/16" 89.7 83 -
1-23-81-52 1/2" x 15/16" 98.3 91 -
1-23-81-53 172" x 15/16" 100.8 4 -
1-23-81-54 3/2* » 15/18" 102.2 95 --
1-23-81-55 172" x 15/16" 90.8 84 -
1-23-81-56 1/2" x 15/16" 102.7 96 -
1-23-81-57 1/2" x 15/16" 101.0 94 .-
1-23-81-58 1/2" % 15/16" 102.5 95 --
ReQuUired RANG®..coccesscsenscsnsssssssssessvssnsosssnssssss 69 thru 100, . secesnsons

Inspector:

Reviewed by:

Edward M. Beck, P. E.

Metals Department Manager

LW ENGINEERING TESTING COMPANY

Respectfully submitted,

LAW ENGINEERING TESTING COMPANY

ﬂ—’—?fM

oble, Metals Laboratory Supervisor




LAW E} JSINEERING TESTING' OMPANY

PEROARC YRS arYTels) & comiuchon male s ComsMaTs

S0+ MINUET LANE
PO BOX 11297 « CHARLOTTE NOARTH CAROLINA 28220
(704) 523-2022

REPORT OF MECHANICAL TENSION TEST

Duke Power Company Office: Charlotte Metals

Project: Catawba Nuclear Station Date: February 4, 1981
Newport, South Carolina !
Lab. No. CHS 81-016

Client:

Client P. O. No.: G 2494-41

Material: Reported as Carbon Steel Externally Threaded Standard
Fastener ASTM A307 (See Below) Grade A

Heat No.: Unknown
Date Tested: 2/3/81

Proccdure: In accordance with ASTM A307-78 and ASTM A370-77

LETCS ., Bolt Sire Threads Area
iece No. (In) Per Iach (1n2)

1-23-81-1 1/2" % 1=-3/16" 13 0.1419
1-23-81-2 172" x 1-3/16" 13 0.1419
1-22-81-3 172" x 1-3/18" 1 0.1419
1-235-81-4 1/2" x 1=-3,/16" r & A 0.1419
1-23-31-5 172" x 1-3/18" 13 0.1419
i-23-81-6 1/2" x 1-3/16" 13 0.1419
1-23-81-7 172" x 1-3/16" 13 0.1419
1-23-81-8 1/2" x 1-3/16" 13 C.1419
Minimum

1-23-81~-1 Y/ YLt 13 0.1419
1-23-81-2 /72" = ¥#=3re™ 13 0.1419
1-23-81-3 172" % i=1/3" 13 0.1419
1-23-81-4 1/2" x 1-1/2" 13 0.1419
1-23-81-5 172" % 1=3/32" 13 0.1419
1-23«81-6 1/2" x 1-1/2" 13 0.1419
1-23-81-7 1/72" x 1=-1/2" 13 0.1419
1-23-81-8 172% 8 I=3/2" 13 0.1419
1-23-81-9 33" % )=%/2" 13 0.1419
1-23-81-10 172" x 1-1/2" 13 0.1419
1-23-81-11 1/2" x 1-1/2" 13 0.1419
1-23-81-12 /2" % 1~1/2" 13 0.1419

.nqe 1l of 11

Ultimate lLoad
(Lbs}

)
10,550
10,4C0
12,400
10,050
10,250
10,850
11.200

8,500
12,500
12,250
12,300
12,150
12,500
12,250
12,100
12,000
12,500
12,650
12,150
12,300



e Power Company

atawba Nuclear Station
LETCo. Job No. CHS Bl-01l6
February 4, 1981
Page 2 of 11
MECHANICAL TENSION TEST
Continued
LETCo. Bolt Size Threads
Piece No. (In) Per Inch
1-23-81-13 172" x 1-1/2" 13
1-23-81-14 /" x =112 13
1-23-81-15 172" x 1-1/2" 13
1-23-81-16 /2™ & 1=}/2" 13
1-23-81~17 /2" » 1-1/2" 13
1-23-81-18 1/2" x 1-1/2" i3
1-23-81-19 irE ® 3=y S23" 13
1-23-81-20 172" x 1-1/2" 13
1-23-81-21 1/2" x 1-1/2" 13
1-23-81-22 1/72° =z }=3/2" 13
1-23-81-23 /2" x 1=-1/2" 13
\ -23-81-24 1/2" x 1-1/2" 13
‘-23~81~25 /2" x 1-1/2" i3
2<23-81-25 Y3 = »1/2" 13
1-22-81-27 a2 g 1=172" 13
1-23-81-28 1/2" x 1-1/2" 13
1-23-81-29 /3" x 1=-1/32" 13
1-23-81-30 1/2" x 1-1/2" 13
1-23-81-31 1/2" x 1-1/2" 13
1-23-81~-32 1/2" x 1-1/2" i3
1-23-81-33 172" x 1-1/2" 13
1-23-81~34 1/2" x 1-1/2" 13
1-23-81-35 1/2" x 1-1/2" i3
1-23-81-36 1/2" x 1-1/2" 13
1-23-81-37 1/2" x 1-1/2" 13
1-23-81-38 1/2" x 1-1/2" 13
1-23-81-39 " 5 I~i/3" 13
1-23-81-40 172" x 1-1/2" 13
1-23-81-41 372" % )=3/3" 13
1-23-81-42 172" x 1-1/2" 13
1-23-81-43 1/2" x 1-1/2" 13
1-23-81-44 32 % 3=3/2" 13
1-23-81-45 l/2" x 1-1/2" 13
Minimum

— LAY ENGINEERING TESTING COMPRANY

Area
(znd)

0.1419
0.1419
0.1419
.1419
.1419
.1419
.1419
L1419
.1419
.1419
1419
0.1419
0.1419
0.1419
0.1419
0.1418
0.1413
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419%
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419

Q0000000

Ultimate
Load
(Lbs)

12,700
12,400
12,650
12,450
12,400
12,500
12,750
12,600
12,200
12,200
12,350
12,800
12,350
12,300
12,450
12,650
12,800
12,150
12,850
12,550
12,600
12,100
12,550
12,450
121200
12,150
12,750
12,100
12,650
12,400
12,700
12,100
12,200

8,500

il




e Power Company
Catawba Nuclear Station
LETCo. Job No. CHS 81-016
February 4, 1981
Page 3 of 11

LETCo.
Piece No.

H 1-23-81-1
1-23-81-2
1-23-81-3
1-23-81-4
1-23-81~5
1-23-81-6
1-23-81-7
1-23-81-8
1-23-81-9
1-23-81-10
1-23-81-11

~23-81-12
-23-81-13
1-23-81-14

1-23-£1-18%
1-23-81-16
1-23-81~17
1-23-81-18
1-23-81-19
1-23-81-20
1-23-81-21
1-23-81-22
1-23-81-23

1-23-81-25
1-23-81-26
Minimum

1-23-81-24.

MECHANICAL TENSION TEST

s A ENGINEERING TESTING COMPANY

Continued
Bolt Size Threads
N Per Inch
1/2" x 1-3/4" 13
1/2" x 1-3/4" 13
172" x 1-3/4" 13
1/2" x 1-3/4" 13
172" x 1-3/4" 13
1/2" x 1-3/4" 13
1/2" x 1-3/4" 13
/2" x 1-3/4" 13
172" x 1-3/4" 13
1/2" x 1-3/2" 1s
1/2* x 1-3/4" 13
1/2" x 1-3/4" 12
1/2" x 1-3/4" 13
1,27 x 1-3/4" 13
372" % 1-30%° 13
172" x 1-3/4" 13
1/2" x 1-3/4" 13
1/2" x 1-3/4" 13
/2" x 1-3/4" 13
/2" x 1-3/4" 13
1/2" % 1-3/4" 13
1/2" x 1-3/4" 13
1/2" x 1-3/4" 13
172" x 1-3/4" 13
172" x 1-3/4" 13
1/2" x 1-3/4" 13

Area
(1n?)

0.141°
0.1419
0.1419
0.1419
0.1419
0.1419
.1419
.1419
.1419
.1419
.1419
.1419
.1419
.141¢
.1419
.1413
.1419
.1419
.141%
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419
0.1419

OCO0OO00D0D0O0OCO0OO00O0O0

Ultimate
Load

(Lbs)

11,700
12,050
12,300
12,100
11,750
11,650
11,700
12,300
11,700
12,250
12,200
11,550
12,300
32,100
10,400
11,650
11,550
10,550
11,702
11,700
12,200
11,750
11,700
11,650
11,600
10,700

8,500




e Power Company
tawba Nuclear Station

LETCo. Job No. CHS 8l1-016
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MECHANICAL TENSION TEST
Continued .
Ultimate
LETCo. Bolt Size Threads Area Load
Piece No. (In) Per Inch (In2) (Lbs)
1-23-81-1 i W 5 ol S e 13 0.1419 11,950
1-23-81-2 X73" 52 13 0.1419 11,200
i-23-81-3 /3 2 13 0.1419% 11,650
1-23-81-4 /= 2" 13 0.1419 11,600
1-23-81-5 /w3 13 0.1419 11,800
1-23-81-6 /2" x 3 13 0.1419 11,450
1-23-81-7 32" & 2" 13 0.1419 11,600
1-23-81-8 /3T x 2" 13 0.1419 11,600
1-23-81-9 arer %z 2 13 0.1419 11,700
] 1-23-81-10 /2" = 2" 13 0.1419 11,650
: 1-23-81-11 3 » 2" 13 0.1419 1,550
-23-81-12 i/ 5 2 13 0.1419 11,750
-23-81-13 372" 5 2" 13 0.1419 20759 :
| ~23-81~-.4 /2" x 2% 13 0.1419 11,550
! 1-23-81-15 32" = 3" 13 0.1419 11,700
' 1-23-81-16 3=z 2" 13 0.1419 11,650
| 1-23-81~17 173" % 2" 13 0.1419% 11,750
1-23-81-18 /e % 2 13 0.1419 11,600
1-23-81-19 -y 13 0.1419 12,450
1-23-81-20 /3" = 2 13 0.1419 11,150
1-23-81-21 P ol o 13 0.1419 11,650
1-23-81-22 - T i g 13 0.1419 11,750
1-23-81-23 T N a 13 0.1419 11,600
1-23-81-24 /2" x 3" 13 0.1419 11,500
1-23-81-25 ¥ ol B 13 0.1419 11,700
Minumum 8,500




Power Company
wba Nuclear Station
o. Job No. CHS 81-016

February 4, 1981

page S of 11

MECHANICAL TENSION TEST

Continued
LETCo. Bolt Size Threads
Piece NoO. (In) Per Inch
1-23-81-1 1/2" x 2-1/4" 13
1-23-81-2 1/2" x 2-1/4" 13
1-23-81-3 1/2" x 2-1/4" 13
1-23-81-4 1/2" x 2-1/4" i
1-23-81-5 1/2" x 2-1/4" 13
1-23-81-6 1/2" x 2-1/4" 13
1-23-81-7 1/2" x 2-1/4" 13
1-23-81-8 1/2" x 2-1/4" 13
1-23-561-9 1/2" x 2-1/4" 13
1-23-81-10 1/2" x 2-1/4" 13
1-23-81-11 1/2* = 2-1/4" 13
-23-81-12 1/2" x 2-1/4" 13
"23-81-13 1/2" x 2-1/4" 12
23-81-14 i/2" x 2-1/4° 13
1-23-81-15 1/2" x 2-1/4" 13
1-23-81-16 1/2" x 2-1/4" 13
1-23-81-17 1/2" x 2-1/4" 13
1-223-81-18 1/2° x 2=-1/4" 13
1-23-81-19 1/2" x 2-1/4" 13
1-23-81-20 1,72 x ?2-1/4" 13
1-23-81-21 1/2" x 2-1/47 13
1-23-81-22 1/2" x 2-1/4" 13
1-23-81-23 1/2" x 2-1/47 13
1-23-81-24 172" x 2-1/4" 13
1-23-81-25 1/2" x 2-1/4" 13
Minimum

LINENGN[EHNGTEFISCIMHMW

Area
2
(In*“)

.

-,)OOOOOOOOOOO

OQOOO-?")(DOOOOC

.1419
.1419
.1419
.1419

1419

.1419
.1419
.1419
.1419
.1419
.1419
. 1439

.1419

14]6

.1419
.1419
.1419
.1419
1419
,1419
.1419
.1419
.1419
.1419
.1419

Ultimate
Load

(Lbs)

13,600
12,000
13,500
13,400
13,650
12,850
13,650
13,450
13,450
12,950
13,700
14,000
13,75C
13 400
13,600
13,450
13,500
13,450
13,200
13,930
13,250
13,600
13,600
13,500
13,450
8,500
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LETCo. Job No. CHS 81-016
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MECHANICAL TENSION TEST
Continued
Ultimate

LETCo. Bolt Size Threads Area Load

Piece No. (In) Per Inch (In“) (Lbs)
1-23-81~-1 l/2" x 2-1/2" 13 0.1419 12,450
1-23-81-2 172" x 2-1/2" 13 0.1419 12,550
1-23-81-3 1/2" x 2-1/2" 13 0.1419 12,450
1-23-81-4 /2" % 2=3/2" . 0.1419% 12,600
1-23-81-5 1/2" x 2-1/2" 23 0.1419 12,400
1-23-81-6 1/2" x 2-1/2" 13 0.1419 12,550
1-23-81-7 172" x 2-1/2" 13 0.1419 12,600 |
1-23-81-8 1/2" x 2-1/2" 13 0.1419 12,550 |
1-23-81-9 1/2® = 2=1/2" 13 0.14319 12,600 !
1-23-381-10 1/2® % S=1r8" 13 0.1419 12,700
1-23-81-11 1/2" x 2-1/2" 13 0.1419 12,600 :
1-23=31~12 1/2" x 2-1/2" 13 0.1419 12,550
-23-81-13 1,2* x 2-1/2° 13 0.14i9 12,500 i
-23-81~-14 L/ = . 3~)/2" 13 0.1419 12,450 :
1-23-8i-15 172" x 2-1/2" 33 0.1419 32,550
1-23-81-16 1/2" x 2-1/2" i3 0.1429 12,600 |
1-23-81-17 1/2" x 2-1/2" 13 9.14129 12,600 |
1-223-81-18 /2" x 2-1/2° 13 C.1419 12,350 |
1-23-8i~19 172% »x 2-1/72" 13 0.141°¢ 12,350 !
1-23-81-20 1/2" x 2-1/2" 13 0.1419 12,450 {
1-23-81-21 172" x 2-1/2" 13 0.1419 12,450
1-23-81-22 1/2" x 2-1/2" 13 0.1419 12,550
1-23-81-23 172" x 2-1/2" 13 0.1419 12,450
1-23-81-24 172" x 2-1/2" 13 0.1419 12,700
1-23-81-25 1/2" x 2-1/2" 13 0.1419 12,650
1-23-81-26 1/2" x 2-1/2" 13 0.1419 12.550
1-23-81-27 172" x 2-1/2" 13 0.1419 12,300
1-23-81-28 12 a2 =1/2" 13 0.1419 12,550
1-23-81-29 172" x 2-1/2" 13 0.1419 12,350
1-23-81-30 1/2" = =1/2" 13 0.1419 12,450
1-23-81-31 /2" x +~1/2" 3 0.1419 12,500
1-23-81-32 1/2" x 2-1/2" 13 0.1419 12,400
1-23-81-33 1/2" x 2-1/2" 33 0.1419 12,350
1-23-81-34 /2" = 2=1/23" 13 0.1419 12,450
1-23-81-35 1/2" x 2-1/2" 13 0.1419 12,500
1-23-81-36 1/2" = *Y/2" 13 0.1419 12,350
1-23-81-37 Y/ % /%7 13 0.1419% 12,450
1-23-81-38 1/2" x 2-1/2" 13 0.1419 12,350

— LAY ENGINEERING TESTING COMPANY
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LETCo.
Piece No.

1-23-81-39
1-23-81-40
1-23-81-41
1-23-81-42
1-23-81-42
1-23-81-44
1-23-81-45
i-23-81-46
1-23-81-47
i-23-81-48
1-23-81-4°%
1-23-81-50
-23-81-51
»23-91-52
1-23-81-53
1-23-81-54
1-23-81-55
1-23-B1-56
1-23-81-57
1-22-81- 58
Minimum

1981

MECHANICAL TENSION TEST

Continued
Bolt Size Threads
(In) Per Inch
172" x 2-1/2" 313
1/2" x 2-1/2" i3
1/2" x 2-1/2" 13
172" x 2-1/2" g
1/2" x 2-1/2" 13
1/2" x 2-1/2" 13
172" x 2-1/2" 13
172" x 2-1/2" 13
/2" x 2=1/3" 13
1/2" x 2-1/2" 13
1/2" x 2-1/2" 13
373" 2 =i/ 2" 13
1/2" x 2-1/2" 13
1/2" x 2-1/2° 13
1/2" x 2-1/2" 13
1/2" x 2-1/2" 13
1/2" = 2-1/2" 13
172" x 2=-1/" 13
1/2" x 2-1/2" 13
2 L2 13

LAW ENGINEERING TESTING COMPRANY

Area

(Inz)

.1419
.1419
.1419
.1419
.1419
.1419
.1419
.1419
.1419
1429
.141¢
. 1419
L1419
. 1419
.1419%
.1419
.141¢9
.1419
0.1419
0.1413

Q000 VO0ODO0NCO0O0CO0OO0000O00O0O

Ultimate
Load

(Lbs)

12,300
12,250
12,500
12,450
12,450
12,500
12,300
12,500
12,600
12,400
12,450
12,450
12,200
12,50C
12,500
12,450
12,550
12,650
12,600
12,500

8,500
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MECHANICAL TENSION TEST
Continued
LETCo. Bolt Size Threads
Piece No. {In) Per Inch
1-23-81-1 3/8" x 1" 16
1-23-81-2 378" % 1" 16
1-23-81-3 3/8° = 1" 16
1-23-81-4 3/8" x 1" 16
1-23-81-5 3/8" x 1" 16
1-23-81-6 3/8" x 1° 16
1=-23-81-7 3/8" x 1" 16
1-23-81-8 38" = 1° lé
| 1-23-81-9 3/8" x 1" 16
‘ 1-23-81-10 /8" x 1" 16
1-23-81-11 3/8" x 1" 16
-23-81-12 7e8" x 1° A€
23-81-13 /8" x 1" 16
1-23-81-14 8" x 1° 16
| 1-23-81-15 3/8" x 1" 16
| 1-23-81-16 e " 16
1-23-81-17 38" x 1" 16
1-23-81-18 38" = )" 16
1-23-821-1% 8" x 1” 16
1-23-81-20 e x X* 16
1-22-81-21 3/8" x 1" 16
1-23-81-22 5 P ol g lé
1-23-81-23 - T ol I 16
1-23-81-24 3/8" x 1" 16
1-23-81-25 38" % 1" 16
1-23-81-26 3/8" x 1" 16
1-23-81-27 ¥ x 2" 16
1-23-81-28 3/8" x 1" 16
1-23-81-29 /8" % 1° 16
1-23-81-30 /8" x 1" 16
1-23-81-31 /9" = )* 16
1-23-81-32 ¥ x 3* 16
Minimum

—— W ENGINEERING TESTING COMPANY e

Area
{1n?)

.0775
.0775
.0775
.0775
.0775
.0775
.0775
.0775
.0775%
0775
LN775
20773
0778
0775
0775
0775
0775
077%
.0775
0775
.0775
.0775
0.0775
0.0775
0.0775
0.0775
0.0775
0.0775
0.0775
0.0775
0.0775
0.0775

CO0OO00000000O0O

S5 000002

0020

Ultimate
Load

(Lbs)

5,650
5,700
5,500
5,500
5,550
5,600
5,400
5,500
5,650
$,250
5,700
5,700
£.500
5,650
$.800
5,750
5,€00
5,550
5,700
5,450
5,650
5,750
5,600
5,650
5.550
5,550
5,650
5,650
5,550
5,750
5,400
5,600
4,650
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MECHANICAL TENSION TEST
Continued
Ultimate
LETCo. Bolt Size Threads Area Load
Piece No. (In) Per Inch jlnz) __(Lbs)
1-23-81-1 3/8" x 1-1/4" 16 0.0775 7,600
1-23-81-2 3/8" x 1-1/4" 16 0.0775 7,400
1-23-81-3 3/8" x 1-1/4" 16 0.0775 7,350
1-23-81-4 3/8" x 1-1/4" 16 0.0775 7,600
1-23-81-5 3/8" x 1-1/4" 16 0.0775 7,300
1-23-81-6 3/8" x 1-1/4" 16 0.0775% 7.350
1-23-81-7 3/8" x 1-1/4" 16 0.0775 7,750
1-23-81-8 3/8" x 1-1/4" 16 0.0775 7,650
1-23-81-9 3/8" x 1-1/4" 16 0.0775 7.250
1-23-81-10 3/8" x 1-1/4" 16 0.C6775 7,350
1-23-81-11 3/8" x 1-1/4" 16 0.077% 7,650
1-23-81-12 3/8" x 1-1/4" 16 0.077% 7,650
1-22-~81-13 3/8" x 1-1/4" 16 N.N778 7,750
-23-81-14 3/8" x 1-1/4" 16 0.0775% 7,750
1-23-81~-15 3/8" x 1-1/4" 16 0.0775 7,300
1-23-81-16 3/8" x 1-1/4" 15 6.0775 7,650
1-23-81-17 i/e” x 1-1/4" 16 0.077% 7.550
1-23-81-18 3/8" x 1-1/4" 16 0.0775 7,650
1-23-81-19 3/8" x 1-1/4" 16 0.0775 7.250
1-23-81-20 3/8" x 1-L../4" 16 0.0775 7,200
1-23-81-21 3/8" x 1-1/4" 16 0.0775 7,100
1-23-81-22 3/8" x 1-1/4" 16 0.0775 7.750
1-23-81-23 3/8" x 1-1/4" 16 0.0775 7,350
1 1-23-81-24 3/8" x 1-1/4" 16 0.0775 7,400

1-23-81-25 3/8" x 1-1/4" 16 0.0775 7,750
1-23-81-26 3/8" x 1-1/4" 16 0.0775 7,700
1-23-81-27 3/8" x 1-1/4" 16 0.0775 7,300
1-23-81-28 3/8" x 1-1/4" 16 0.0775 7.250
1-23-81-29 3/8" x 1-1/4" 16 0.0775 7,250
1-23-81-30 3/8" x 1-1/4" 16 0.0775 7,300
1-23-81-31 3/8" x 1-1/4" 16 0.0775 7,500
1-23-81-32 3/8" x 1-1/4" 16 0.0775 7,600
Minimum 4,650

— AN ENGINEERING TESTING COMPANY
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LETCo. Job No. CHS 81-016

February 4, 1981
Page 10 of 11
MECHANICAL TENSION TEST
Continued
Ultimate
LETCo. Bolt Size Threads Area Load
Piece No. (In) Per Inch (In2) (Lbs)
1-23-81-1 3/8" x 1-1/2" 16 0.0775 5,750
1-23-81-2 3/8" x 1-1/2" 16 0.0775 6,100
1-23-81-3 3/8" x 1-1/2" 16 0.0775 5,900
1-23-81-4 3/8" x 1-1/2" 16 0.0775 5,700
1-23-81-5 3/8" x 1-1/2" 16 0.0775 : 6,300
1-23-81-6 3/8" x 1-1/2" 16 0.0775 6,350
1-23-81-7 3/8" x 1-1/2" 16 0.0775 6,450
1-23-81-8 3/8" x 1-1/2" 16 0.0775 6,050
1-23-81-9 3/8" x 1-1/2" 16 0.0775 6,100
1-23-81-10 3/8" x 1-1/2" 16 0.0775 5,850
1-23-81-11 3/8" x 1-1/2" 16 0.0775 5,800
| 1-23-81-12 3/8" x 1-1/2" 16 0.0775 6,300
-23-81-13 3/8" x 1-1/2" 16 0.0775 5,800
.-23-31-14 3/8" x 1-1/2" 16 0.0775 5,900
1-23-81-15 3/8" x 1-1/2" 16 ¢.0775 6,000
‘ 1-2%=31- 16 3/8" x 1-1/2" 16 0.0775 6,300
1-23-81-17 3/8" x 1-1/2" 16 0.0775 6,300
|  1-23-81-18 3/8" x 1-1/2" 16 0.0775 5,850
: 1-23-81-19 3/8" x 1-1/2" 1€ 0.0775% 5,800
| 1-23-81-20 3/8" x 1-1/2" 16 0.0775 6,000
- 1-23-81-21 3/8" x 1-1/2" 16 0.0775 5,900
1 2-23-81-"2 3/8" x 1-1/2" 16 0.0775 6,250
1-23-81-23 3/8" x 1-1/2" 16 0.0775 5,950
1-23-81-24 3/8" x 1-1/2" 16 0.0775 6,350
1-23-81-25 3/8" x 1-1/2" 16 0.0775 6,000
1-23-81-26 3/8" x 1-1/2" 16 0.0775 6,100
1-23-81-27 3/8" x 1-1/2* 16 0.0775 5,900
1-23-81-28 3/8" x 1-1/2" 16 0.0775 5,800
1-23-81-29 3/8" x 1-1/2" 16 0.0775 6,650
1-23-81-30 3/8" x 1-1/2" 16 0.0775 5,950
1-23-81-31 3/8" x 1-1/2" 16 0.0775 6,300
1-23-81-32 3/8" x 1-1/2° 16 0.0775 6,000
Minimum 4,650

— W ENGINEERING TESTING COMPANY
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MECHANICAL TENSION TEST
Continued
Ultimate
LETCo. Bolt Size Threads Area Load
Piece No. (In) Per Inch (In2) (Lbs)
1-23-81-1 3/8" x 2-1/2" 16 0.077s 7,100
1-23-81-2 3/8" x 2-1/2" 16 0.077s 6,900
1-23-81-3 3/8" x 2-1/2" 16 0.0775 7,100
s 1-23-81-4 3/8" x 2-1/2" 16 0.077s 7,750
1-23-81-5 3/8" x 2-1/2" 16 0.0775 7,600
1-23-81-¢ 3/8" x 2-1/2" 16 0.077s5 7,500
1-23-81-7 3/8" x 2-1/2" 16 0.077s 7,500
1-23-81-38 3/8" x 2-1/2" 16 0.077s 7.500
I 1-23-81-9 3/8" x 2-1/2" 16 0.077s 7.100
| 1-23-81-10 3/8" x 2-1/2~ 16 C.077s 7,600
[ 1-23-81-11 3/8" x 2-1/2" 16 0.077s 7.050
| 1-23-81-12 3/6" x 2=1/2" 1€ 0.077s 7,500
1-23-81-13 3/8" x 2-1/2" 1€ C.077s 7.100
1-23-81-14 3/8" x 2-1/2" 16 0.0775 6,900
1-23-81-15 3/8" x 2-1/2" 16 0.077% 7,600
1-23-81-1¢ 3/8" x 2-1/2" 16 0.077s 7.250
1-23-81-17 3/8" x 2-1/2" 1€ 0.0775 6,800
, 1-23-8)-18 3/8" x 2-1/2 16 0.0775 7,100
1-23-81-13 3/8" x ~1/2" 16 0.0775 7.500
1-23-81-20 3/8" x 2-1/2" 16 2.0775 7,490
1-23-81-21 3/8" x 2-1/2" 16 0.0775 7,350
1-23-81-22 3/8" x 2-1/2" 16 0.077s 7,000
1-23-81-23 3/8" x 2-1/2 16 0.0775 6,800
1-23-81-24 /37 x 2-1/2" 16 0.077s 7,550
1-23-81-25 3/8" x 2-1/2% 16 0.077s 7,450
1-23-81-2¢ 3/8" x 2-1/2" 16 0.077s 7,450
1-23-81-27 3/8" x 2-1/2" 16 0.0775 6,850
1-23-81-23 3/8" x 2-1/2" 16 0.077s 7,250
1-23-81-29 3/8" x 2-1/2" 16 0.077s 7,600
1-23-81-30 3/8" x 2-1/2" 16 0.077s 7,450
1-23-81-31 3/8" x 2-1/2" 16 0.077s 7,450
1-23-381-32 3/8" x 2-1/2" 16 0.077s 7,350
Minimum 4,650
Inspector(s).
Reviewed by. Respec ttully Submitteq,

LAW ENGINEERING TESTING COMPANY

4

my le, Metals Labontory Supervisor
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501 MINUET LANE
PO BOX 11297 «» CHARLOTTE NORTH CAROLINA 28220
(T04) 523-2022

REPORT OF CHEMICAL ANALYSIS

Client: DUKE POWER COMPANY Office: Charlotte Metals
Project: CATAWBA NUCLEAR STATION Date: February 9, 1981
Newport, South Carolina Lab. No. CHS 81-016

Client P. O. No.: G249%4-41
Material: Reported as Carben Steel Externally Threaded Standard Fastener
ASTM A-307 (See Below) Grade A
Heat No.: Unknown
Date Tested: 2/9/81
Procedure: In accordance with ASTM A.307-78, ASTM A-36-77, and ASTM E-30-77

TEST RESULTS

LETCo. L Elements
Piece No. Carbon Manganese Phosphorus  Su'fur Silicen Size
.81.59 0.13 0.40 0.02 0.02 0.18 1R” x 1516
-81.0 0.15 0.5 00! 0.01 0.16 1z x 1-3/18”
1-23-81-46 0.15 0.49 0.02 0.02 0.2¢ 12" » 132"
1.22.9.27 0.16 0.50 0.02 0.02 0.15 12" x  13/8"
).22-31.2¢ 0.1% 0.33 0.02 0.02 0.1§ e » 2
i-23-81-26 0.15 0.40 0.0" 0.02 0.15 12" x 214"
1-23-21.58 0.16 c.37 0.01 0.01 0.15 12" x 212"
1-23-21-32 0.12 0.2¢ 0.01 0.01 0.i3 38" = 3JIA"
1.23-31-33 0.18 0.38 0.02 0.02 0.22 S » l"
1.23-81-33 0.21 0.84 0.02 0.02 0.44 3/ x 1-1/4"
1-23-81-33 0.18 0.36 0.02 0.02 .12 3R = 1-12"
1-23.81-33 0.16 0.36 0.02 0.0) 0.14 38" x 212"
Required A.307 —— e 0.06 0.15 D
Required A-36 0.26 —_ : 0.04 0.05 0.15 to 0.30

Note: The single values are the maximum allowed in the required section.
ltem 1.23.81-33, 3/8" x 1-1/4" exceeds the maximum of silicon per basic material specification.

Inspecior(s):
Reviewed by: .
dward M. k, P. E
Corporate Consultant/Metals
‘ Respectfully submitted,

LAW ENGINEERING TESTING COMPANY
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