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SCE&G January 12,1988
,_

Dr. J. Nelson Grace
Regional Administrator
U.S. Nuclear Regulatory Commission ",

Suite 2900 .

101 Afarietta Street, NW
Atlanta, Georgia 30323 '; i

l-

SUBJECT: Virgil C. Summer Nuclear Station U |Docket No. 50/395 ;..

Operatin ? icense No. NPF-12L o iNRC Bulletin No. 87-02 co {
,

1

Dear Dr. Grace,

On November 13, 1987, South Carolina Electric & Gas Company received NRC
Compliance Bulletin No. 87-02, "Fastener testing to determine conformance with
apphcable material specifications." As requested, mformation is provided concerning
our receipt inspection and our internal control procedures for fasteners along with results

!of the independent testing of our fasteners. The enclosures to this letter contain the
information regarding the action that was taken in accordance with the compliancebulletin.

The information contained in this letter and its enclosures are true and correct to the bestof my knowledge,information and belief.
J

Ifyou have any questions, please advise.
!

\ erytrul
rs,
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Enclosure I to NRC Bulletin 87-02
January 12,1988
Page l of 34

ENCLOSUREI

REQUEST 1:

Describe a) the characteristics currently examined during receipt inspection
of fasteners (i.e., head markings for grade and manufacturer symbols, review
of certified material test report or certificate of conformance), and b) internal
controls utilized during storage and issuance from stock to assure the
appropriate use of fasteners.

Response:

Safety related fasteners may be procured from an audited and approved suppliera.
orfrom a commercial supplier. The level ofreceipt inspection depends upon the
qualification of the vendor.

If the fasteners are procured from an audited and approved supplier who accepts
10CFR21 responsibility, then the receipt inspection consists of the following:

review of the purchase order requirementsa.
b. inspection of the shippingpackage

verification that identification and markings are in accordance with thec.
procurement documents; i.e., tagging and labeling requirements

d. inspection for damage and deformation, cleanliness
review and verification that purchase order refers to items received.e.

f. review and approval ofitem certification (certified material test reports,
certificates of conformance, mechanical test reports, etc.)!

Safety-related fasteners procured from a commercial supplier not accepting
10CPR21 responsibility require a more extensive receipt inspection. This
method ofprocurement is generally used when ordering fasteners with
diameters less than 1/4" since these items generally are not supplied as safety
related. When the purchase requisition for fasteners is developed, the specifying
engineer determines additional receipt inspection requirements. The additional
requirements are developed through the use of machinist and metals handbooks,
site mechanical maintenanceprocedures which provide torquing requirements,
manufacturers' catalogs and evaluation ofpotential end-use design basis
criteria. Additional requirements generally include material analysis and
functional testing.

Receipt inspection of nonsafety related fasteners consists ofitems a through e
above item fdoes not apply since non safety items would not require
certification. Ifcertification is provided, the documents are placed in the
purchase order file and maintained as a record and retrievable in the event an
on-site certification is required at a future date.2

IQuality and Procurement Services Procedure No. 701, Revision ! 3:03:87.
2 Quality and Procurement Services Procedure No. 401, Revision !,6112:87.
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On site certifications are utilized to upgrade existing non safety warehouse
items to safety related. Upgrade requirements are developed in the same manner
as receipt inspection requirements for safety-related fasteners procured from
commercial suppliers. For fasteners with diameters greater than 1H", the
corresponding standard is researched to develop appropriate testing
requirements and acceptance criteria. The original documentation supplied
with the item may also be used to obtain information; however, all information
in these reports must be physically verified before acceptance.

All documents affecting orpertaining to the use ofsafety related items are
reviewed by Quality Engtneering. These documents include purchase
requisitions, on site certifications, nonconformance notices, etc. The Quality
Engineer is responsible for determining that applicable regulatory reouirements,
design bases, AShfE code requirements, industry standard (ASThi, ANSI, etc.)
requirements, and other requirements necessary to assure quality are
incorporated into the procurement and testing requirements. In addition, the
Quality Engineer assesses the vendor's qualifications and specifies additional
requirements to assure the required level ofquality.s This independent review
provides additional assurance that items will be procured and/or tested
commensurate with the degree of verification required for its intended use,

b. All safety-related fasteners received at V. C. Summer Station are identified by
an item Identification Record (IIR). The llR is affixed to the item or ifphysical
tagging is not feasible, a serial number or other positive identification is
recorded on the llR tag and filed in the appropriate purchase order folder. Upon
successful completion of the applicable receipt inspection requirements, the items
are placed in safety related stock.

Access controls for each storage area are established consistent with the need for
access by specific individuals. Safety-related items are physically separated
from non-safety items.4 At V. C. Su m mer Station, both safety and non-safety
fasteners are stored consistent with ANSIN45.2.2 Level B requirements.

Fasteners are issued from the warehouse via an approved stores requisition.
Requisitions for safety related fasteners contain the following information as
appropriate:

a. Work document number to which the fasteners will be used;i.e.,
hiaintenance Work Request (htWR), hfodification Request Form (hfRF),
Surveillnnce Test Task Sheet (STTS), etc.

b. Equipment number to which fasteners are being issued.
c. Accounting information
d. Part number, description and quantity issued.

The original requisition for safety related issues is sent topermanent records
storage. A copy is given to the recipient. hiaintenance Work Requests, Shop
Work Orders, Phi and Surveillance Task Sheets are also authorities for the

3 Quality and Procurement Services Procedure h. 501. Ilevision 0, ill186.
4 Quality and Procurement Services Procedure No. .tal, ltevision I. 6||2:S7.
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l

issuance ofsafety-related materials; hau ever. a stores requisition con!aining the
above information (items a through d) is still required

Once the items have been issued from stock, their use is controlled through the
stores requisition to which the part was issued. All maintenance on station
components, systems or structures is performed using an MWR, STTS, etc.
Station Quality Control (QC) is notified prior to the start of any maintenance
activity.6

QC review is required when maintenance and modification activities affect
safety related structures, systems and components. As defined by the
appropriate work documant, fasteners used in performance ofsafety related work
activities are verified by QC to be adequate for safety related use. The QC
inspectorperforms this verification by reviewing the stores requisition, on-site
certification. or other pertinent documentation stating the item's acceptance for
safety related use. The fasteners may be used to complete the maintenance
activity only after QC verification and approval.7

The stores requisition and maintenancelmodification documents are the key
internal controls utilized to assure the appropriate use offasteners. Station
Quality Control serves as the final assurance that all fasteners used in safety-
related equipment meet the required level ofquality for their intended end use.

3 Station Administrative Procedure No.136,Itreision 0. 7/2%SG
6Sta tion Adminsstrative Procedurr No. 300. Itevision 3,10'!rM
7 Quality and Procurement Services Procedure No. 601, Revision 3, !1 #87.
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|ENCLOSURE II

REQUEST 2:

Select a minimum sample of ten (10)non safety related fasteners (studs, bolts,
andiur cap screws), and ten (10) safety related fasteners (studs, bolts, and/or
cap screws) from current,in use, stock. The sample is to be obtained by the
licensee with the participation of an NRC inspector. Fasteners procured to
meet the following chemical and mechanical properties are ofinterest: A 193
grades B7, H8, and B16; SAE J429 grades 5 and 8; A 449; A 325 Types 1,2 or 3;
A 354 grades HH, HC, HD; A 490; A 320 LTAI; A 307; A 563;or equivalent.

Response:

Safety-related fasteners to be tested were selected using the grades listed in the
Bulletin. Fasteners most widely stocked were selected for multiple samples in order
to complete the safety related fastenergroup since certain grades offasteners were not
carried as stock items. Non safety fasteners were selected using the same criteria as
for safety related fasteners. All fastener sample selections were obtained with the
concurrence of the NRC Senior Resident inspector. |

Fasteners procured to meet the following specifications were selected: A 193 grades B7
and B8; A-449; A-325 type 2: A-354 grade BD; A-490; A 307,

l

l

l
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ENCI.OSUltE 111

ItEQUEST 3: ;
:

For the selected sample of fasteners in item 2, Include a sample of typical nuts !
|that would be used with each fastener (one for one). In particular, nuts

aurchased to the chemical and mechanical specifications of A 194 are of |
nterest.

Response:

Nuts were selected as appropriate with bolts chosen for testing. Seven types of nuts
were selected for testing with a total ofeleven in the sample. Several samples were
chosen that had been procured to meet the specifications ofA-194. All nut sample
selections were obtained with the concurrence of the NRC Senior Resident inspector.

Nuts procured to meet the following specifications were selected: A 194; A 563.

4
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ENCLOSU RE IV

REQUEST 4:

Chemical testing shall be performed on all samples. Mechanical testing shall
be performed on each safety related fastener. Hardness testing shall be
performed on each nut and non safety related fastener. All testing shall be
performed by a laboratory which the licensee has qualified for this type of
testing and appears on the licensee's approved vendor list. Testing
performed shall be done in accordance with the requirements of the
fastener's specification, grade, and class, and the test shall evaluate the
ultimate tensile strength, hardness and chemical properties as required by
the fastener's sp'ecification, grade, and class. Each sample shall be tagged
with the sample s ID number.

Response:

The Licensee procured the services ofLaw Engineering Industrial Services as the
approved vendor to perform independent testing on the fastener samples. All testing
was performed under purchase order number Q478707 in accordance with the
requirements ofBulletin 87 02.

Since many non safety related fasteners are procured by description only i e. ASTM
standards are not specified in the purchase order. the ASTM standard mcst closely
relating to the item was utilized as the testing standard, if the standard could bc
determined from the head marking, then that standard was used for testing.

.. . - - _ -
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ENCLOSUllE V

REQUEST 5:

The results of all tests, together with supporting information, are to be
re aorted to the NRC utilizing the fcrmat shown in Attachments I and II of
th s bulletin. Include the names and addresses of suppliers and
manufacturers of safety related fasteners and, to the extent possible, of non-
safety related fasteners. For any fastener found out of specification, provide
an evaluation of the safety significance including consideration of the most
limiting application.

Response:

The in(crmation requested has been provided as attachments to this enclosure.
A ttachment Icontains the individual fastener data sheet for each sample slected in
accordance with the Attachment Iprovided in Bulletin 87-02. The results of the
testing have been provided in A ttachment II which contcins the individual sample test
results sheets from Law Engineering Industrial Services. A ttachment II data sheets
have been submitted in lieu of the Attachment 11 format given in Bulletin 87-02. An
engineering evaluation was performed on the eight fasteners that did not meet the
acceptance criteria forportions of the testing. The engineering evaluation has been
included as Attachment 111.

The data and results sheetsprovided in Attachment Iand Attachment 11are ordered
according to sample tag identification number and item letter. Sheets which contain
the same item number indicate that a non safety fastener and nut were selected
together. When an item letter is followed by a number. it indicates that more than one,

specimen was tested in that sample.

- .
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Attachmant I

Fastenor Testing Data Shoot

' Sample ID# VCS-81557 Items A

Fastener Description: 5/8" Nut

Purchase Orders #SN10218SR

Description of Sample Stock Location: Safety Related Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
ASTM - A325 GRADE A (Fasteners ordered to ASTM A325 Grade A were
shipped with the associated nut which is an ASTM - A563 Grade
A).

Head Marking (Specification and Manufacturer): () None

_

** Class / Procurement Level: Nuclear Safety Related

General Plant Application (e.g., Pressure Boundary, Structural)

Various - Previous applications include steam dump valve
IFV-2016-MB, Main H.P. Turbine, and "C Pump B.

Vendor: Applied Eng. Co. Inc.
P.O. Box 1327
Orangeburg, S.C. 29115 (803-534-2424)

Supplier: N/A

Manufacturer: Commercial Fasteners Corp.
241 Lafayette St.
New York, NY 10012

QA Requirements Imposed on Vendor: 10CFR50 APP. B

Licenice Representative Mark G. Curtiss

} Date /Signature .
,

.. f_ r ,mu
,

* The sample ID# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
cir af! cation ayst..m.



, __ .-. . . - . .

Attachmsnt:I ;

Fastener Testing Date |heet |
'

! !

* Sample ID# VCS-81568 Item: B
,

Fastener Description: 1/2" Nut |

4

|

Purchase Ordsr # SN10218SR

| Description of Sample Stock Location: Safety Related Bins -
Warehouse C

4 Material Specification as Documented by Licensee Records:
ASTM - A307 GRADE A (Fasteners ordered to ASTM A307 Grade A

i specifications were shipped with the associated nut-which is an
ASTM-A563 Grade A.)

a

Head Marking (Specification and Manufacturer): None
'

** Class / Procurement Level: Nuclear Safety Related

,

General Plant Application (e.g., Pressure Boundary, Structural)-

Various - Previous applications include Circulating Water Pump C
and the Reactor Building Instrument Air Supply Isolation Valve.

Vendor: Applied Engineering Co. Inc..,

; P.O. Box 1327
Orangeburg, S.C. 29115 (803-534-2424)-

;
.

***Suppliers

I
r

Manufacturer: ***
>

QA Requirements Imposed on Vendor: 10CFR50 APP. B

; Licensee Representative: Mark G. Curtiss

Signature h/ m Date / 6
<

-

i

,

! * The sample ID# shall have a prefix that contains the licensee
j facility initials. '

e

! ** If applicable, please provide an explanation for your
I classification system. |

' ***Due to the age, length of time the purchase remained open and
the way the purchase order was filed, this information would,

require an extensive and costly search.
[

!
, - -. - _ - .- --- - -.- -
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Attachment I
,

, Fastener Testing Data Sheet

' Sample ID# VCS-81556 Item: C
i
e

'

Fastener Description: 1" Nut

:

Purchase Order: # A392838
1

Description of Sample Stock Location: Safety Related Bins -
Warehouse C |

Material Specification as Documented by Licensee Records:
ASTM - A194 GRADE 2H

i

Head Marking (Specification and Manufacturer):1

H

i

!

| ** Class / Procurement Level: Nuclear Safety Related
i

General Plant Application (e.g., Pressure Boundary, Structural) ;

Various - Procured for the Reactor Building Equipment Hatch.

Vendor: Energy Steel & Supply Co. [
!5941-18 Providence Dr.

Charlotte, N.C. 28226

i

I Supplier N/A
,

!

Manufacturer: Hamanaka Nut Mfg. Co. LTD
,

Himfji, Japan !
|

QA Requirements Imposed on Vendor: 10CFR50 APP. B

1

Licensee Representative: Mark G. Curtiss !
'

Signature 7V Date / 8 '

, ,..

! * The sample ID# shall have a prefix that contains the licensee
'

facility initials.

** If applicable, please provide an explanation for your ;

classification system.
'

,

- - - - . - - - , . _. . - - - . , . - , . , , . , , . , . , _ , , - - . - _ . , . _ - , _ , _ _ _ _ _ _ , , - - - - , - , _ , , ,
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Attachment I

Fastenor Testing Data Sheet

!

| ' Sample ID# VCS-81540 Item: D !

!

| Fastener Description: 1" Nut !
! !

; -

Purchase Order: #Q257804 '

!
1

Description of Sample Stock Location: Safety Related Bins -
'

Warehouse C
,

!

Material Specification as Documented by Licensee Records: ;

; ASTM-A307 GRADE A (fasteners ordered to ASTM-A325 Grade A were
shipped with the associated nut which is an ASTM - A563 Grade A)'

!

| Head Marking (Specification and Manufacturer): B ;

Bethlehem Steel t

,

i
j ** Class / Procurement Level Nuclear Safety Related j
| !

;'

; General Plant Application (e.g., Pressure Boundary, Structural) ;
i :
! Various

! :

i Vendor: Capitol Pipe 4 Steel Products Co. ;
! #5 Woodlawn Gran, Suite 136 -

Charlotte, N.C. 28210 (Out of Business) ,

Supplier: N/A ,
,

|
'

: Manufacturer: Bethlehem Steel !

701 East 3rd St.
Bethlehem, Pennsylvania 18016 i

!

| QA Requirements Imposed on Vendor: 10CFR50 APP. B
i i

I '

Licensee Representative Mark G. Curtiss |
'

7

Signature 74 Date / !

>

* The sample ID# shall have a prefix that contains the licensee
' facility initials. 1

'' If applicable, please provide an explanation for your
,

j classification system.

- , - - -- , . , - - - - . . ,,_-.,,-nn- - + , - . - . . ,,,,,,,-,w-, ,,.-...--------,,-.-,-,--wn-
'
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Attachmont I

Fastener Testing Data Sheet :

* Sample.ID# VCS-81543 Item E

r

Fastener Description: 5/8" Nut

Purchase Orders # Q437287

Description of Sample Stock Location: Safety Related Bins -
Warehouse C ;

Material Specification as Documented by Licensee Records:
ASTM A563 GRADE A

Head Marking (Specification and Manufacturer): bg

Bethlehem Steel I

i

** Class / Procurement Level: Nuclear Safety Related
i

i General Plant Application (e.g., Pressure Boundary, Structural)

Various
P

Vendor: Hub, Inc.
2146 Flintstone Dr.

' Tucker, GA 30084

.

Supplier: N/Ai -

' Manufacturer Bethlehem Steel :

701 East 3rd St.
Bethlehem, Pennsylvania 18016

QA Requirements Imposed on Vendor: 10CFR50 APP. B

; Licensee Representative: Mark G. Curtiss

Signature 7M Date /se

} /' !
'

t

| The sample ID# shall have a prefix that contains the licensee ;
*

i facility initials. '

'

i** If applicable, please provide an explanation for your ;
| classification system.

|
!

. _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - __ _ _ - . .- _ -_ _ _ _ - - _ _ _ - - _ - - - _ _ - _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _
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Attachmsnt I
!

Fastener Testing Data Sheet I

l
,

' Sample ID# VCS-81544 Item: F

Fastener Description: 1/2 Nut

'

Purchase Orders # Q311260,

2 |

1

Description of Sample Stock Location: Safety Related Bins -
,

Warehouse C
s

Material Specification as Documented by Licensee Records:
ASTM - A194-2H

Head Marking (Specification and Manufacturer): \g
"

Bethlehem Steel
;

'
** Class / Procurement Level: Nuclear Safety Related

i

l

General Plant Application (e.g., Pressure Boundary, Structural)

Various - Previous applications include the Diesel Generator
Fuel Oil Day Tank A, Reactor Building Cooling Unit Fan 65A
normal motor and the steam packing condenser.

.,

Vendor Power Engineering Products Co., Inc. -

P.O. Box 382,

.
South Plainfield, N.J. 07080 (Out of Business)

d

Supplier N/A
.

Manufacturer Bethlehem Steel ;

1 701 East 3rd St.
Bethlehem, Pennsylvania 18016

,

i l-

QA Requirements Imposed on Vendor: 10CFR50 APP. B |
,

3

i Licensee Representative: Mark G. Curtiss

Signature 7[ [ Date //a !

: /
-

1

'
; * The sample ID# shall have a prefix that contains the licensee
1 facility initials. ;
j '

** If applicable, please provide an explanation for your |
'

classification system. -

,

! I
l

'

_ . _ . _ . . _ . . . _ . _ . _ _ _ . _ . , . . _ . _ __ .,_. _ _ . . . _ _ _ , _ _ _
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Attachmsnt I

Fastener Testing Data Sheet

!

- * Sample ID# VCS-81542 Item's G' |
|

'

Fastener Description: 9/16" Stainless Steel Nut

!

Purchase Order: # Q311260
:

Description of Sample Stock Location: Safety Related Bins - i

Warehouse C

Material Specification as Documented by Licensee Records:
ASTM - A194 Grade 8 '

A
Head Marking (Specification and Manufacturer): JB

-

i

i
I

J !

'
j ** Class / Procurement Level: Nuclear Safety Related
i

'

l

! General Plant Application (e.g., Pressure Boundary, Structural) :
1 Various *

t

*

Vendor Power Engineering Products Co., Inc. :
P.O. Box 382 !
South Plainfield, N.J. 07080 (Out of Business) !,

'

r
' ***Suppliers

Manufacturer: ***

QA Requirements Imposed on Vendor: 10CFR50 APP. B
4 t

1

Licensee Representative: Mark G. Curtiss

Signature 7t- Date /-,

; i / ' /

* The sample ID# shall have a preflx that contains the licensee
facility initials.

; '' If applicable, please provide an explanation for your
[

classification system.i

!
***Due to the age, length of time the purchase remained open and '

; the way the purchase order was filed, this information would
,

' require an extensive and costly search. |

- - -- - -. - . - -, - . . - - - ..
>
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Attachment I .|
!

Fastensr Testing Data' Sheet |
1

j ' Sample ID# VCS-81567 -Item: H ;
.j i

j !

Fastener Description: 9/16 Stud-12x6" j

:| ,
#

Purchase Orders # 0311260 I

! !

Description of Sample Stock Location: Safety Related Bins - |
1

Warehouse C
.

'

a t
:

; Material Specification as. Documented by Licensee Records:
ASTM - A193-87

'

i

j Head Marking (Specification and Manufacturer)
i

B7S
,

!
;

;

** Class / Procurement Level: Nuclear Safety Related !

: i
General Plant Application (e.g., Pressure Boundary, Structural)'

Various; ;

i !

| Vendor Power & Engineering Products Co., Inc. !

i P.O. Box 382 i

j South Plainfield, N.J. 07080 (Out of Business) |

| Supplier: '''

i Manufacturer: *** :

QA Requirements Imposed on Vendor: 10CFR50 APP. B
I

3 i

Licensee Representative: Mark G. Curtiss !

Signature 7M Date /I-,

;
' '

' ;

! t

| The sample ID# shall have a prefix that contains the licensee I
'

j facility initials. |
! ;

| ** If applicable, please provide an explanation for your i
i classification system. !

|

| ***Due to the age, length of time the purchase remained open and fthe way the purchase order was filed, this information would |
a

: require an extensive and costly search. !

! !

i t

!
1

i
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Attachment I

Fastener Testing Data Sheet

' Sample ID# VCS-81559 Item: I

Fastener Description: 7/8" - 14 x 3" Hex Head Bolt

Purchase Orders #Q311260

Description of Sample Stock Location: Safety Related Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
A307 Grade B

Head Marking (Specification and Manufacturer):
S

** Class / Procurement Level Nuclear Safety Related

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Power & Engineering Products Co., Inc.
P.O. Box 382
South Plainfield, N.J. 07080 (Out of Business)

Supplier: N/A

Manufacturer: Standard Nut & Bolt Company
49 Abbott Street
Cumberland, RI 02864

QA Requirements Imposed on Vendor: 10CFR50 APP. B

Licensee Representative: Mark G. Curtiss

Signature
- ,-

w Date /, 6
,

* The sample ID# shall have a prefix that contains the
licensee facility initials.

** If applicable, please provide an explanation for your
classification system.
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Attachment |I ;

Fastener-Testing Data Sheet

.

,

' Sample ID# VCS-81562 Item: J

t

Fastener Description: 5/8" - 11 ac 4" Hex Head Bolt i
!

!

Purchase Order: 0 Q257979 ,

;

Description of Sample Stock Location: Safety Related Bins -
'

Warehouse C
P

Material Specification as Documented by Licensee Records:
ASTM - A193 Gr:de B7

c FHead Marking (Specification and Manufacturer):
B7

T
'

5

!
'' Class / Procurement Level Nuclear Safety Related &

!
t

General Plant Application (e.g., Pressure Boundary, Structural)
Various - Previous applications include the Diesel Building ,

Sprinkler System Deluge Valve Inlet Valve.
[
1

r

Vendor: Atlantic Bolt & Screw Co. I

P.O. Box 164 ;

Cayce, S.C. 29033 '

***Suppliers

Manufacturers *** i

!

QA Requirements Imposed on Vendor: 10CFR50 APP. B [
|

Licensee Representative Mark G. Curtiss
:

,/MSignature 21 / Datem
!

$
' The sample ID# shall have a prefix that contains the licensee ;

facility initials.

'' If applicable, please provide an explanation for your !
classification system. ;

"'Due to the age, length of time the purchase remained open and
the way the purnhase order was filed, this information would
require an extensive and costly search.
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Attachment I.

Fastener Testing Data Sheet
,

:
:<

# Sample ID#- VCS-81558 Item: K j
t.

Fastener Description: 7/8" - 9 x 2-3/4" Hex Head Bolt

,

Purchase Order: # 0292985
:
:

Description of Sample Stock Location: Safety Related Bins
Warehouse C

t

Material Specification as Documented by Licensee Records:
ASTM - A325

~

Head Marking (Specification and Manufacturer): III
A325Bethlehem Steel

** Class / Procurement Level Nuclear Safety Related ;

~
.

General Plant Application (e.g., Pressure Boundary, Structural) ,

e

Various

; Vendor: Southern Bolt & Fastener Corp. i

; P.O. Box 7196
j Shreveport, Louisiana 71107
2

I Supplier: N/A

Manufacturer: Bethlehem Steel
701 East 3rd St. i

Bethlehem, Pennsylvania 18016

QA Requirements Imposed on Vendor: 10CFR50 APP. B

l I
i Licensee Representative Mark G. Curtiss

,

,

Signature 7// / Date
, u- -

/,// /
;

l
'

The sample ID# shall have a prefix that contains the licensee |j.
*

facility initials.

''If applicable, please provide an explanation for your
; classification system.

'

!

,

!

'
_ . - .



- . . . , .

Attachmont I

Fastener Testing Data Shoot

t

' Sample ID# VCS-81565 Item: L
i

Fastener Description: 1/2" - 13 x 2-1/2" Hex Head Solt
.

Purchase Order: #Q260946
:

Description of Sample Stock Location: Safety Related . Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
ASTM - A325

! Head Marking (Specification and Manufacturer): T B

| / \
# \

Texas Bolt A325
t

:

** Class / Procurement Level: Nuclear Safety Related;

i
'

General Plant Application (e.g., Pressure Boundary, Structural)

Various - Previous applications include the Turbine Generator
j Bearings Sprinkler System Deluge Inlet Valve.

I

Vendor: Texas Bolt Company
,

! P.O. Box 1211 6

j Houston, Texas 77001
1

) Supplier N/A
'

|
'

Manufacturer: Same as Vendor

QA Requirements Imposed on Vendor: 10CFR50 APP. B
<

-

!
! Licensee Representative Mark G. Curtiss
1 .

Signature 7v Date /Im
, t- t <

,

J

! * The sample ID# shall have a prefix that contains the licensee :
j facility initials. !

!

| " If applicable, please provide an explanation for your
j classification system.
I

!
'

i

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . . . . . _ _ _ _ _ _ _ _ _ . . _ . _ . _ _ _ . _ . _ _ _ _ . _ _ _



,,. . . . - _. .. - . - . . -. _- . . - ..

e

??^ Attachmsnt I !

H- |
-Fastener Testing Data Sheet !

|
' Sample ID# _ VCS-81564 Item: M |4

I
,

i
,

; Fastener Description: 1/2" - 13 x 2-1/2" Hex Head Bolt i

i - !
i
' Purchase Orders # SN10218 SR

!

! Description of Sample Stock Location: Safety Related Bins -

|
Warehouse C

L
Material Specification i.s Documented by Licensee Records:
ASTM - A307 Grade A !

Head Marking (Specification and Manufacturer): (J3
'

;

Bethlehem Steel
i

,

i

! ** Class / Procurement Level Nuclear Safety Related

1

General Plant Application (e.g., Pressure Boundary, Structural)
Various

,

4

Vendor: Applied Engineering Co. Inc.
P. O. Box 1327

! Orangeburg, S. C. 29115 (803-534-2424)

Supplier N/A
!

Manufacturer: Bethlenem Steel
701 East 3rd St.,

Bethlehem, Pennsylvania 18016*

:
1

! QA Requirements Imposed on Vendor: 10CFR50 APP. B
,

Licensee Representative Mark G. Curtiss

Signature M Date e,/[q

! * The sample ID# shall have a prefix that contains the licensee

| facility initials.
;

! ** If applicable, please provide an explanation for your
classification system.'

!
i

|

|



_ . _ , - . _ _ _ _ . _

,

t

Attachment I,

Fastener Testing Data Shset ,

!
I

' Sample ID# VCS-81560 Item: N !
| |

'
,

! Fastener Description: 7/8" - 9 x 4-1/2" Hex Head' Bolt j

j i

: 7

: Purchase Orders # 0334040 j

| ,

Description of Sample Stock Location: Safety Related Bins -"

! Warehouse C
4 |

'
.

Material Specification as Documented by Licensee Records:
,

ASTM - A490
|
!

] Head Marking (Specification and Manufacturer): g470 ;

11971
A490,

S'

f '

!

I

** Class / Procurement Level: Nuclear Safety Relatedq
,

General Plant Application (e.g., Pressure Boundary, Structural)

Various - Previous applications include the Diesel Generator
Cooler B Fire Service Supply Valve.

|

1

i Vendor: Southern 1olt & Fastener Corp. j

P.O. Box 7196 i
,

j Shreveport, Louisiana 71107
)

j Supplier N/A |
}

!Manufacturer: Same as Vendorj
; |
i
' QA Requirements Imposed on Vendor 10CFR50 APP. B

,

; !

1

|
Licensee Representative Mark G. Curtiss ;

Signature 7/ Date / / S<m

i

The sample ID# shall have a prefix that contains the licensee |
*

facility initials, j
|

. ** If applicable, please provide an explanation for your
,

| classification system. |
i '

- - - - , , -, . - . ., _ _ _ , , - , , _ , . , , - . .- . ., ,



- . =. . _ . - - . .

Attachmsnt I [
!!

Fastoner Testing Data Shaet"

,

i

4 ' Sample ID# VCS-81555 Item: 0 ;

i

;

Fastener Description: 3/4" - 10 x 7" Hex Head Bolt
;

Purchase Orders # Q256236
i

|

Description of Sample Stock Location: Safety Related Bins - |
"Warehouse C

'

! Material Specification as Documented by Licensee' Records:
I ASTM - A193 Grade B7

!i
!

C F
| Head Marking (Specification and Manufacturer):

B7
T

I .

t

,

1 ;
'

** Class / Procurement Level: Nuclear Safety Related

i

General Plant Application (e.g., Pressure Boundary, Structural)
Various - Procured for Spray Ring Hangers.

Vendor: Atlantic Bolt & Screw Co.
P.O. Box 516
West Columbia, S.C. 29169 Phones 794-6902

.

Supplier: Southeastern Bolt and Screw Division
United States Pipe and Foundary Co.

Manufacturer: Cardinal Threading
A Division of Cardinal American Corp.
5185 Richmond Road ;

Bedford Hts.. Ohio 44146 i

Phone: 216-831-3800 !

QA Requirements Imposed on Vendor: 10CFR50 APP. B i

Licensee Representative: Mark G. Curtiso
,,s' '

Signature 7r// ~ '

m Date /
r ,

i

The sample ID# shall have a prefix that contains the licensee*
facility initials.

" If applicable, please provide an explanation for your j
classification system. ;

I



.- - . - - . - -

!

| |
Attachment I

[ Fastener Testing Data Sheet !
; i

,

j ' Sample ID# VCS-81563 Item: P
'

1

i;

j Fastener Description: 1/2" - 13 x 3" Stainless Hex Head Bolt .

Purchase Orders #Q311260

. Description of Sample Stock Location: Safety Related Bins -
! Warehouse C

'

!
i !

I Material Specification as Documented by Licensee Records: ;

;

! A193 Grade B8 Class 1
i --

' Head Marking (Specification and Manufacturer):
j B8

'

; S ;

:

?
-

| "Class / Procurement Level: Nuclear Safety Related }
i

General Plant Application (e.g., Pressure Boundary, Structural) !
Various - Previous Applications include Intermediate Building
sump pumps and auxiliary condenser cleaning pit sump pumps.

Vendor Power & Engineering Products Co., Inc. [
P.O. Box 382 r
South Plainfield, N.J. 07080 (Out of Business) |

t

Supplier N/A |
t

Manufacturer: Standard Nut & Bolt Company *

49 Abbott Street '

Cumberland, RI 02864
|

QA Requirements Imposed on Vendor: 10CFR50 APP. B :
!

!
Licensee Representative Mark G. Curtiss ;

/ / / [,,s'' i

[4 $ Date /,Signature e
|,, , ,

The sample ID# shall have a prefix that contains the !
*

licensee facility initials. |
|

** If applicable, please provide an explanation for your '

classification system.

!

:
!
|

l

i
J



,

Attachmant I

Festense Tosting Data Sheet
,

' Sample ID# VCS-81561 Item: Q ;

!

:

Fastener Description: 3/4" - 16 x 3" Stainless Steel Hex Head [
Bolt |

;

Purchase Orders # Q311260 |
?

!
t

Description of Sample Stock Location: Safety Related Bins - i

Warehouse C j

|
|

Material Specifloation as Documented by Licensee Records: *

ASTM-A193 Grade B8 Class 1 i

Head Marking (Specification and Manufacturer): B8
5 |

;

i
!

,

'' Class / Procurement Level: Nuclear Safety Related

General Plant Application (e.g., Pressure Boundary, Structural) :
Various |

;

Vendor: Power Engineering Products Co. , Inc. ;

P. O. Box 382 i
South Plainfield, N. J. 07080 (out of business) |

Suppliers *** I

}Manufacturer ***

.i

QA Requirements Imposed on Vendor: 10CFR50 APP. B ;

I
Licensee Representative: Mark G. Curtiss

Signature M/ N- D&te //-
r +

The sample ID# shall have a prefix that contains the licensee*

facility initials.

**If applicable, please provide an explanation for your J

classification system. l
.I

***Due to the age, length of time the purchase order remained )
open, and the way the purchase order was filed this !

information would require an extensive and costly search. j
l
i

.



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

Attachment I i
; |

| Fastenar Testing Data Sheet ;

: :
j
j ' Sample ID# VCS-81534 Item R |

!
<

. .

j Fastener Description: Hex Head Cap Screw, 3/4" - 16 x 4" j
.

i4

i Purchase Orders # Unknown ;

1
4 Description of Sample Stock Location: Non-Safety Bins - :

! Warehouse C i

i |

i
'

Material' Specification as Documented by Licensee Records: !
:

| Not on file ;
a

-

t ;

| Head Marking (Specification and Manufacturer) ASTM A354 GRADE BD !

i PARKER KALON
I DIVISION USM ii g f CORPORATION

> il COMMERCIAL GRADE
(SYMBOL MATCH - |
ONLY)

;i

'

i

) ** Class / Procurement Level: Non-Safety '

,

I :
3 General Plant Application (e.g., Pressure Boundary, Structural) !

Various
4

,

?

Vendor Not on File :

i

j Supplier Not on File. (
! l
i !

| Manufacturer Not on File. !

I'

QA Requirements Imposed on Vendor: None |
| !

:

: Licensee Representative: Mark G. Curtiss |
! I

Signature ~7 v [# Date /[
< 6 - -

|j

! !
*

! The sample ID# shall have a prefix that contains the licensee !

| facility initials. !
. .

} '' If applicable, please provide an explanation for your i

j classification system. |

I
!

4

; ;

! !
; ,

i !
-

_J_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



a ~,.a n .- . - ~c -a-

Attechmsnt I !

t.

Fostoner Testing Data Sheet .

'

:

! *

,

>

; * Sample ID# VCS-81547 Item R |
|

|: '

Fastener Description: 3/4" Nut j
1

! I

) Purchase Orders # Unknown i

) i

| Description of Sample Stock -Location: Non-Safety Bins - *

Warehouse C ;

|
Material Specification as Documented by Licensee Records:1'

Not on File .,

+
1
4

,
Head Marking (Spec.lication and Manufacturer): None ;

i Assumed A-563 Gradt B
i.

** Class / Procurement Level Non-Safety [
t

.I r
i4 General Plant Application (e.g., Pressure Boundary, Structural) |

| Various ;
'

.

f

| Vendor: Not on File i

! {

i

| Supplier Not on File !
'

|
i>

] Manufacturer Not on File j
; -

j QA Requirements Imposed on Vendor None
1 t

i l

Licensee Representative Mark G. Curtiss !

/,/I/Signature 7 A, J. Date
- w ,-

! t

| * The sample ID# shall have a prefix that contains the licensee !
I facility initials. ;

i

** If applicable, please provide an explanation for your i

classification system. j

) !
d

1
'

i

) '

i i
: :

) i

; i



._ _ _ _

Attachmsnt I ,

IFostoner Testing Data Shcet
i;

]
' Sample ID# VCS-81536 Item: S |

} Fastener Description: Hex Head Bolt, 3/4" - 10 x 6" -

t

Purchase Orders # Unknown ;

> !

Description of Sample Stock Location:Non-Safety Bins - |
4

Warehouse C

.

Material Specification as Documented by Licensee Records:
Not on File

'

:

I Head Marking (Specification and Manufacturer) ASTM A449
ARMCO STEEL CORP.i

(SYMBOL MATCH
A S ONLY) ;

i

} >

'' Class / Procurement Level: Non-Safety
,

!

! General Plant Application (e.g., Pressure Boundary, Structural)
Various

:

Vendor: Not on File-

:
1

| Supplier Not on File
,

s

'
!

Manufacturer: Not on File -

t

! QA Requirements Imposed on Vendor: None ;

i

Licensee Representative Mark G. Curtiss
.

.
Signature -h, - ,I Date /

,

2 .

) *
, The sample ID# shall have a prefix that contains the licensee !

| facility initials. {
-

t

! '' If applicable, please provide an explanation for your |
1 classification system.

!
t

. _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _



Attachment I

Fastener Testing Data Sheet

' Sample ID#- VCS-81545 Item S

Fastener Description: 3/4" Nut

Purchase Orders # Unknown

Description of Sample Stock Location:Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer): None
Assumed ASTM A563 Grade B

** Class / Procurement Level Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural) [
Various

~

Veiidor: Not on File ,

'
Supplier Not on File

i

Manufacturer: Not on File !

QA Requirements Imposed on Vendor None !

i

t

Licensee Representative: Mark G. Curtiss |

/,/S/bSignature ~~ 7 M, $ .

Date*

- r - /
,

I

The sample ID# shall have a prefix that contains the licensee !*
facility initials. j

** If applicable, please provide an explanation for your ;

classification system.

|
|



. . - - - - -- .. . ~ . . .. ---

Attachmsnt I !e
;

'Fastoner Testing Data Shoot !
t

|
' Sample ID# VCS-81541 Item T- !

!

i

Fastener Description: Socket Head Capscrew 3/4" x 3" i

!

!

Purchaser Orders # Unknown

Description of Sample Stock Location:Non-Safety Bins - !
Warehouse C |

5

Material Specification as Documented by Licensee Records: f
Not on File !

,

Head Marking (Specification and Manufacturer): None
Assumed ASTM A574

,

t

!

** Class / Procurement Le'<el: Non-Safety
!
,

General Plant Application (e.g., Pressure Boundary, Structural) !
Various |

I

Vendor: Not on File
I
!

Supplier Not on File |
'

i

Manufacturer: Not on File !

I
iQA Requirements Imposed on Vendor: None ;

i

!
Licensee Representative: Mark G. Curtiss j

Signature 7/ [ Date /
_

The sample ID# shall have a prefix that contains the licensee j'

facility initials. |
,

'' If applicable, please provide an explanation for your |
classification system.

!
!

!
- f



.__

Attachment I

Fastener Testing Data Shoet

* Sample ID# VCS-81537 Item: U

Fastener Description: -Capscrew 1" - 14 x 6"

Purchase Orders # Unknown

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer) ASTM A449
ARMCO STEEL CORP.

I (SYMBOt. M ATCH '
A S ONLY)

/ \

** Class / Procurement Level: Non-Safety

General Plant Application (e.g.. Pressure Boundary, Structural)
Various

Vendor: Not on File

Supplier: Not on File

Manufacturer: Not on File

QA Requirements Imposed on Vendor: None

Licensee Representative Mark G. Curtiss

,Z/,[ MZ Date ,////Signature B
~ c - , -

* The sample ID# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
classification system.

. . _



.. - _ _ _ _ _

Attachment I

Fastoner Testing Data Sheet

' Sample ID# VCS-81533 Item: V

Fastener Description: Cap Screw, 1/2".x 3" (Hex Head)

Purchase Order: # Unknown

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

'He' a Marking (Specification and Manufacturer) ASTM A354 GRADE BD
PARKER KALON

I DIVISIONs ,
USM CORPORATION

> (SYMBOL MATCH
\ ONLY). , , .

** Class / Procurement Level: Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Not on File

'

Suppliere Not on File

Manufacturer: Not on File

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature '////. - ,
/ Date /

,

, .

i

The sample ID# shall have a prefix that contains the licensee*

facility initials.

''If applicable, please provide an explanation for your
classification system.

.- .__ . _ . . _ . . . _ _ _ _ . _ _ .. _ _ ,



,

Attachmont-I

Fastenor Testing Data Sheet

* Sample ID# VCS-81531 Item: W

Fastener Description: Stainless Steel Hex Head Cap Screw, 1/2" x
2-1/4"

Purchase Order: # Unknown

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manuf acturer) Markin s could not be
absolut ly identified -

Assumed Alloy 303 I assumed standard
commercial grade:

_

** Class / Procurement Level: Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Not on File

Supplier: Not on File

Manufacturer: Not on Ff.le

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature 7[[ [-, Date /

|

* The sample ID# shall have a prefix that contains the licensee |

facility initials. |

:

** If applicable, please provide an explanation for your
classification system.

- - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ __ __ ._. _ _ - - _ _ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Attachment.I j
.

Fastener Testing. Data Sheet

* Sample ID# VCS-81538 Item: x

Fastener Description: Stainless Steel Hex Head Cap Screw 3/4" -
10 x 3"

Purchase Order: # Unknown-

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer) Markingscould not be
absolutely identified -

Assumed Alloy 303 ' assumed standard
N commercial grade:

** Class / Procurement Level: Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Not on File

Supplier: Not on File

Manufacturer: Not on File

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature 'J u, - , -- /,Datee

,

* The sample ID# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
classification systet..



---- - - ___ ______,

Attachment I

Fastoner Testing Data Sheet

Item: Y

The letter "Y" was not used; therefore, no Item Y exists.

,

1

i

i

!
l

l
i
a

f
,

4



.

!

Attachmsnt I

Fastener Testing Data Sheet

* Sample ID# VCS-81539 Iter: Z

Fastener Description: Socket' Steel Socket Head Cap Screw 5/8" -
11 x 3"

Purchase Order: # Unknown

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documenbed by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer): None

Assumed Alloy 303

|

** Class / Procurement Level: Non-Safety |

l

i

General Plant Application (e.g., Pressure Boundary, Structural) |
Various

i

Vendor: Not on File j

|

Supplier: Not on File

Manufacturer: Not on File
i

l

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature 7V[ Date /

* The sample 10# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
classification system.

,



-

Attachment I

Fastener Testing Data Sheet

* Sample ID# VCS-81530 Item: AA

Fastener Description: Hex Head Capscrew 1/2" x 3-1/2"

Purchase Order: # Unknown

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer) ASTM A449 TYPE 1
MANUFACTURER

I UNDETERMINED
M. V.

i

/ \

** Class / Procurement Level: Non-Safety ,

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Not on File

Supplier: Not on File.

Manufacturer: Not on File.

QA Requirements Imposed on Vendor: None

I
Licensee Representative: Mark G. Curtiss

l

Signature 7[M [_ Date /
, - w ,

* The sample ID# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
classification system.

.-. . . . . . . - - . . . - . . . - , . - . . .- .
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Attachment I |

l
Fastener Testing Data Sheet

* Sample ID# VCS-81535 Item: BB

Fastener Description: Capscrew 1/2" - 20 x 3"

Purchase Order: # Unknown

Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manuf acturer) A5TM A449 TYPE 1
MANUFACTURER

I UNDETERMINED
M. V . 'i

/ \

** Class / Procurement Level: Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Not on File

Supplier: Not on File

Manufacturer: Not on File
,

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature 7 Date /,< .
,

* The sample ID# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
classification system.

- , . ,. - . _ . - . _. . . - - . . . . - . - . . . . .-.



. . - .

Attachment I

Fastener Testing Data Sheet

"Sample ID# VCS-81546 Item: BB

Fastener Description: 1/2" Nut

Purchase Order: # Unknown

- Description of Sample Stock Location: Non-Safety Bins -
Warehouse C

Material Specification es Documented by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer): None
Assumed ASTM A563 Grade B

** Class / Procurement Level: Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural)
Various

Vendor: Not on File

Supplier: Not on File.

'Manufacturer: Not on File.

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature M [ [~ Date / /a /4 4
-

:* The sample ID# shall have a prefix that contains the licensee j
facility initials.

|

** If applicable, please provide an explanation for your
classification system.

i

i



.

Attachment I

Fastener Testing Data Sheet

* Sample ID# VCS-81529 Item: CC

Fastener Description: 1/2" Hex Nut

Purchase Order: # Unknown

Description of Sample Stock Location:Non-Safety Bins -
Warehouse C

Material Specification as Documented by Licensee Records:
Not on File

Head Marking (Specification and Manufacturer): None
Assumed ASTM A563 Grade B

** Class / Procurement Level: Non-Safety

General Plant Application (e.g., Pressure Boundary, Structural)
Various -

Vendor: Not on File

Supplier: Not on File.

Manufacturer: Not on File.

QA Requirements Imposed on Vendor: None

Licensee Representative: Mark G. Curtiss

Signature 7 # 8, ,/Date

* The sample ID# shall have a prefix that contains the licensee
facility initials.

** If applicable, please provide an explanation for your
classification system. ;

l

|

|

|.

|

__ _. _ __ _. . ._ _ _ . _ . . .
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'

I LAW ENGINEERING INDUSTRIAL SERVICES -

DIVISION OF LAW ENGINEERING,INC. # % .

501 MINUET LANE dL' )$
'

1 % [/f-
P.O BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220

*

(704)523-2022 s
a

REIORP OF MNIERIAL VERPICATION TESP

Clie7t: SOUTH CAIOLINA ELECTRIC & GAS 00. Client's P.O. No.: Q478707 Material: Reported as Item A, 5/8"-11 UIX',
V.C. anumer Nuclear Station Office: Charlotte Metals A-563, Gr A, HH, CS Nut

P.O. Box 88 Lab No.: CHS2524 Pg 1 of 31 Sample ID: VCS-81557
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Atin: Ms. Kim Blough Tested Per: IAW, ASTM A-563-84 Guidelines

and Client's Instructions

IOCKWELL "B" TFSP RERTLTE

LEIS Date Average Corrected
Piece ?b. Tested Readings Readina Peadino Comment
12-4-87-A-H1 12/4/87 90.8, 90.0, 92.2 91.0 90 Passed

YENSION TESP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (sc. in.) (Ibs.)* (psi . ) * (lbs.) (psi.) (%) (%) Conment

IDT REQUIRED-BY CLIENT

*0ffset=0.2%
OOGage=

CHEMICAL ANALYSIS TESP RESUIAS(%)

LEIS Date
Piece Ib. Tested _ Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum Vanadium Boron Comment
12-4-87-A-C1 12/17/87 0.46 0.01 0.01 Passed

' '
- Respectfully submitted,

Paviewed by: ,
'# ' LAW ENGINEERING INDUSTRIAL SERVICES

'

Eckard M. Beck
Chief Engineer q f

Larry E. Cobfe, Metals Laboratory Supervisor

. _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . -.



1LAW ENGINEERING INDUSTRIAL SERVICES
DIVISION OF LAW ENGINEERING,INC. . -

,

501 MINUET LANE - - $' ' 2 p

[*g % -(/P.O. BOX 11297 * CHARLOTTE NORTH CAROUNA 28220 fs
(704)523-2022 %

REIDIT OF MATERIAL VERFICATION 'IEST

Client: SOUTH CAIOLINA ELECTRIC & GAS 00. Client's P.O. No. : Q478707 Material: Reported as Item B,1/2"-13 UNC,
V.C. Summer Ibclear Station Office: Charlotte Metals A-563, Gr A, HH, CS Nut

P.O. Box 88 Lab No.: CHS2524 Pg 2 of 31 Sample ID: NCS-81568
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Belcw
Attn Ms. Kim Blough Tested Per: IAW, ASTM A-563-84 Guidelines

and Client's Instructions

IOCKWHL "B" TESP RFSJLTS

LEIS Date Average Corrected
Piece tb. Tested Readinqs Peadino Readino Comment
12-4-87-B-H1 12/4/87 97.4, 97.6, 97.8 97.6 98 Passed

TENSION TESP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece tb. Tested (in.) (in.) (sq. in.) (lbs.)* (psi . ) * (lbs.) (psi.) (%) (%) Coment

IDT REQUIRED-BY CLIENT

*0ffset=0.2%
"Gage =

CHEMICE ANALYSIS TESP RPRILTS(%)

LEIS Date
Piece ?b. Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum Vangdium Boron Comment
12-4-87-B-C1 12/17/87 0.12 0.02 0.01 Passed

f7 Respectfully submitted,
reviewed by: LAW ENGINEERING INDUSTRIAL SERVICES

Echard M. Beck
Chief Engineer { g

Larry E. 'Coble, Metals Laboratory Supervisor

- - - - _ - - _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ - - . - _ _ _ __ _____ - - _ _ _ _ _ _ - _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _____



1LAW ENGINEERING INDUSTRIAL SERVICES
DIVISION OF LAW ENGINEERING,INC. .# ,

-

'*Q N)i
'

! / %. h m$01 MINUET LANE ,

iP.O. BOX * 1297 * CHARLOTTE. NORTH CAROLINA 28220
(704)523-2022

'

.

REIORP OP MATERIAL VERPICATION TESP

Client: SOU'IH CAIOLINA ELECPRIC & GAS (D. Client's P.O. Eb.: Q478707 Material: Reported as Item C,1"-8 UIC,V.C. Summer Ibclear Station Office: Charlotte Metals A-194, Gr 2H, HH, CSA NutP.O. Box 88 Lab No.: CHS2524 Pg 3 of 31 Sample ID: VCS-81556
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-194-84 Guidelines

_
and Client's Instructions

FOCIGiELL "C" TESP RESULTS

LEIS Date Average CorrectedPitce ?b. Tested Readings Readino Reading CGment12-s-87-C-H1 12/4/87 27.4, 26.5, 26.7 26.9 27 Passed

TENSION TFSP RESULTS
t

Diameter or Yield Yield Ultimate Ultimate Elongation ReductionLEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of AreaPiece ?b. Tested (in.) (in.) (so. in.) (lbs.)* (psi . ) * (Ibs.) (psi.) (%) (%) Comment
BOT REQUIRED-BY CLIENT

* Offset =0.2%
** Gage =

CHEMICAL ANALYSIS TESP RESULTS(%)

LEIS Date
Piece ?b. Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum Vanadium Boron Cument12-4-87-C-Cl 12/17/87 0.43 0.02 0.01 Passed

/' Respectfully submitted,A LAW ENGINEERING INDUSTRIAL SERVICESPaviewed by: m

Flward M. Beck
Chief Engineer

f. f T
Larry E. (bble, Metals Iaboratory Supervisor

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ - _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1LAW ENGINEERING INDUSTRIAL SERVICES .
DIVISION OF LAW ENGINEERING,INC. ~,

,

501 MINUET LANE - /h I' i' i 2
fi

T - % .P.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 *

(704)523-2022 /*

a

REIORP OP MMPERIAL VERPICMPION TESP

Client: fDUTH CAFOLINA ELECPRIC & GAS (D. Client's P.O. No.: Q478707 Material: Reported as Item D,1"-8 UtK',
V.C. Summer Nuclear Station Office: Charlotte Metals A-563, Gr A, flH, CS Nut
P.O. Box 88 Iab No.: CHS2524 Pg 4 of 31 Sample ID: \CS-81540
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASIM A-563-84 Guidelines

and Client's Instructions

IOCKNELL "B" TPSP RESULTS

LEIS Date Average Corrected
Piece Ib. Tested Readings Readino Readino Comment
12-4-87-D-H1 12/4/87 93.6, 94.5, 94.1 94.1 94.0 Passed

TENSION TFSP RESULTS

, Diameter or Yield Yield Ultimate Ultinate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece ?b. Tested (in.) (in.) (so, in.) (lbs . ) * (psi . ) * (lbs.) (psi.) (%) (%) Comment

TDT REQUIRED-BY CLIENP

* Offset =0.2%
"Gage =

CITEMICAL ANALYSIS TPRP RESULTS(%)

LEIS Ibte
Piece No. Tested Carbon Mancanese Phosphorus Sulfur _ Silicon Nickel Chromium Molybdenum Valudium Boron Comment
12-4-87-D-C1 12/17/87 0.19 0.02 0.01 Passed

} Respectfully submitted,
Peviewed by: '#

~

LAW ENGINEERING INDUSTRIAL SERVICES
Eckard M. Beck
Chief Engineer

Larry E. Co'le, Metals Laboratory Supervisorb
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LAW ENGINEERING INDUSTRIAL SERVICES . -
-

DIVISION OF LAW ENGINEERING,INC. # ,
-

i g-N[i $
'

I*501 MINUET LANE
P.O. BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220 >

(704)523-2022 'f
*

REIORP OP MATERIAL VEIFICATION TESP

Client: SOUTil CAIOLINA EECTRIC & GAS (D. Client's P.O. Ib.: Q478707 Material: Reported as Item E, 5/8"-11 UIE,
V.C. Rimmer ?bclear Station Office: Charlotte Metals A-563, Gr A, IIII, CS Nut

P.O. Box 88 Lab No.: CHS2524 Pg 5 of 31 Sample ID: NCS-81543
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASrt! A-563-84 Guidelines

and Client's Instructions

IOCKWEIL "B" TEST RESULTS

~

LEIS Ibte Average Corrected
Piece ?b. Tested Readinqs Readino Readino Comment
12-4-87-E-H1 12/4/87 97.4, 97.4, 96.4 97.1 97 Passed

TENSION TESP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece ?b. Tested (in.) (in.) (sa. in.) (lbs. ) * (psi.)* (lbs.) (psi.) (%) (%) Conment

IOT REQUIRED-BY CLIENP

* Offset =0.2%
C* Gage =

CITEMICM, ANALYSIS TESP RESULTS(%)

LEIS Date
Picoe No. Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum vamdium Boron Coment ;

12-4-87-E<1 12/17/87 . 0.07 0.02 0.02 Passed '

f' Respectfully submitted,
/ '

Pcviewed by: LAW ENGINEERING INDUSTRIAL SERVICES
Edgard M. Deck

Chief Engineer
'

Larry E. Coble, Metals Laboratory Supervisor
|

.



LAW ENGINEERING INDUSTRIAL SERVICES -

DIVISION OF LAW ENGINEERING, INC. .# '
->

!/ f*
501 MINUET LANE
P.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 iQ

~

$
*

(704) 523-2022 s

REICIT OF MNIERIAL VERFICATION TESP

Client: SOU'HI CAFDLINA ELECTRIC & GAS 00. Client's P.O. No.: Q478707 Material: Peported as Item F, 1/2"-20 UNF,
V.C. Stimmer Nuclear Station Office: Charlotte Metals A-194, Gr 2H, IHI, CSA Nut

P.O. Ibx 88 Lab No.: CHS2524 Pg 6 of 31 Sample ID: VCS-81544
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASrM A-194-84 Guidelines

and Client's Instructions

FOCKWFJL "C" TEST RFS1LTE

LEIS Date Average Corrected
Piece Ib. Tested Peadinos Readim Readino Comment
12-4-87-F-H1 12/4/87 28.7, 28.3, 28.9 28.6 29 Passed

TENSION TFSP RESULTS

Diameter or Yield Yield Ultinate Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (sq. in.) (lbs.)* (psi ,) * (lbs.) (psi.) (%) (%) Ccanent

IOT REQUIRED

*0ffset=0.2%
** Gage =

CIIEMICAL ANALYSIS TFSP RESULTS(%)

LEIS Date
Piece Ib. Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molv_ba _nutn_Wnadium Ibron Comments

Passed12-4-87-F-Cl 12/17/87 0.40 0.02 0.01 -

) Respectfully ersbmitted,,
~

Pcviewed by. LAW ENGINEF. RING INDUSTRIAL SERVICES
F& ard M. Beck
Chief Engineer

Larry E. Cobl6 Metals Laboratory Supervisor
_ ____.___ ________ ______________________



LAW ENGINEERING INDUSTRIAL SERVICES -

# -DIVISION OF LAW ENGINEERING,INC. f ,

501 MINUET LANE ! L' k f >
ig/ i>P.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28?%
*

(704) 523-2022 %
s

REIORP OF MNFERIAL VEIFICATION TESP

Client: fDUTH CAIOLIta ELECTRIC & GAS (D. Client's P.O. No.: Q478707 Material: Reported as Item G, 9/16"-12 UtC,
V.C. Sununer tbclear Station Office: Charlotte Metals A-194, Gr 8, HH, SS Nut

P.O. Box 88 Lab No.: CHS2524 Pg 7 of 31 Sample ID: VCS-81542
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: INi, ASTM A-194-84 Guidelines

and Client's Instructions

IOCKWELL "B" TEST RESULTS

LEIS Date Average Corrected
Piece ?b. Tested Peadinos Readino Readino Comment

12-4-87-G-H1 12/4/ 87 71.3, 73.4, 73.4 72.7 73 Passed

TENSION TESP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction

LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (sa. in.) (lbs.)* (psi.)* (1bs.) (psi.) (%) (%) Carent

PDT REQUIRED-BY CLIENT

* Offset =0.2%
** Gage =

CHEMICAL ANALYSIS TESP RESULTS(%)

LEIS Date
Pie Ib. Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Fblvbdenum TbIndjum Boron Comment

12-4-87-G-C1 12/17/87 0.077 1.07 0.01 0.01 0.38 9.01 19.17 Passed

/'//j// Respectfully submitted,
LAW ENGINEERING INDUSTRIAL SERVICES-

Pcviewed by:.

_,

Edgard M. Beck

Chief Engineer 7 g
Larry E. Cobfe, Metals labcratory Supervisor



LAW ENGINEERING INDUSTRIAL SERVICES ~

- .

DIVISION OF LAW ENGINEERING, INC. ./ ,

$501 MINUET LANE / *

~*]h FP.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220
(704)523-2022 g

REIORP OP MMERIAL VERPICATION TESP

Client: SOU'lB CAROLINA ELECTRIC & GAS (D. Client's P.O. Ib.: Q478707 Material: Reported as Item H, 9/16"-12 UlK',
V.C. Summer Ibclear Station Office: Charlotte Metals A-193, 87, CSA Stud

P.O. Box 88 Iab lb. : CHS2524 Pg 8 of 31 Sample ID: VCS-81567
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Delow
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-193-85a Guidelines

and Client's Instructions
__ _

IOCKWFJL "B" TI'SP RESULTS

LEIS Date Average Corrected
Piece Ib. Tested Readings Readino Readino Comment

ICT REQUIRED

TFNSION TEST RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (sc. in.) (Ibs. ) * (psi.)* (lbs.) (psi.) (%) (%) Comment
12-4-87-H-Tl 12/8/87 0.377 0.1116 14,750 132,200 16,960 152,000 18.3 57.8 Passed

* Offset =0.2%
** Gage =1.500"

CHEMICAL ANALYSIS TFSP RESULTS(%)

LEIS Date
Catrb n Mangapese Phosphorus Sulflir_Sjtlicon Nickel Chromium oblybdenum Vanadium Boron Cor:nentPiece Ib. Tested 9

12-4-87-IH'1 12/17/87 0.41 0.99 0.02 0.01 0.27 0.97 0.21 Passed

// Respectfully submitted,
Peviewed by: _////// 7 LAW ENGINEERING INDUSTRIAL SERVICES

Ectrard M. Beck
Chief Engineer g

Larry E. Coble, Metals Laboratory Supervisor
_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ __ _ ____ _ _________ ___ -__ -_ _-_________________ -____



LAW ENGINEERING INDUSTRIAL SERVICES
'DIVISION OF LAW ENGINEERING,INC. . ,

!/ I'501 MINUET LANE i

P.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 $ w
* '

(704) 523-2022 s

REIORP OF MNIERIAL VERFIClLTION TEST

Clicnt: SDU'HI CARDLINA ELECTRIC & GAS 00. Client's P.O. No.: Q478707 Material: Reported as Item I, 7/8"-14 UNF,
V.C. Ebmmer Nuc1 car Station Office: Charlotte Metals A-307, Gr B, HH, CS Bolt

P.O. Box 88 Iab No.: CHS2524 Pg 9 of 31 Sample ID: VCS-81559
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-307-84 Guidelines

and Client's Instructions

IOCKWETL "B" TFSP RESULTS

LEIS Date Average Corrected
Piece No. Tested Readinos Readino Readino Comment
12-4-87-Il-H1 12/4/87 66.1, 66.7, 66.0 66.3 66 Failed-Low
12-4-87-I2-H1 12/4/87 69.7, 69.8, 69.9 69.8 70 Passed

TENSION TEST REmLTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece No. Tested (in.) (in.) (so in.) (lbs.)* (psi . ) * (lbs.) (psi.) (%) (%) Comment
12-4-87- 2-T1 12/8/87 0.502 0.1979 10.750 54,300 13,840 69,900 20.9 62.9 Passed ***

* Offset =0.2%
ofGage=2.000"
*** Unable to test full size

CHD1ICM, ANALYSIS TEST RESULTS(%)

LEIS Date
Piece No. _ Tested Carbon Mancanese Phosphorus sulfur Silicon Nickel Chromium Moly _bdenum Vapadium Boron comment
12-4-87-Il-Cl 12/17/87 0.02 0.02 Passed
12-4-87-12-Cl 12/17/87 0 22 0.02 0.01 Passed

Respectfully submitted,

Revicaed by: _- LAW ENGINEERING INDUSTRIAL SERVICES
h ard M. Beck
Chief Engineer g

Iarry E. Coble, Metals Laboratory Supervisor
_ _ - _ _ _ - _ _ - _ _ _ _



LAW ENGINEERING INDUSTRIAL SERVICES
| DIVISION OF LAW ENGINEERING,INC. j# -

501 MINUET LANE Y d * 'h ! h
P.O BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 i "4s - 0

*
(704)523-2022 g

n. .

REIOIT OF MNIERIAL VERFICATION TESP

Client: S0I7111 CNOLINA ELECTRIC & GAS 00. Client's P.O. No.: Q478707 Material: Reported as Item J, 5/8"-11 UfK',
V.C. Summer fliclear Station Office: Charlotte Metals A-193, B7, HH, CSA Bolt

P.O. Box 88 Lab No.: CHS2524 Pg 10 of 31 Sample ID: VCS-81562
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Belm
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-193-85 Guidelines

and Client's Instructions

IOCKWELL "C" TFFf RESULTS

LEIS Date Average Corrected
Piece Ib. Tested Peadings. Readino Readino Comment

FOT REQUIRED

TENSION TEST RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece No. Tested (in.) (in.) (sq. in.) (lbs ) * (PSJ . ) * (lbs.) (psi.) (%) (%) Comrrent
12-4-87-J-T1 12/8/87 0.379 0.1128 15,000 133,000 16,640 147,500 17.2 60.5 Passed

* Offset =0.2%
** Gage =1.500"

CHEMICN, ANALYSIS TEST RESULTS(%)

LEIS Ibte
Piece Ib. Tested Carbon Manganese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum Vanadium Boron Comment
12-4-87-J-Cl 12/17/87 0.42 0.75 0.02 0.01 0.26 0.97 0.20 Passed

A

|/ [s Respectfully submitted,
" - LAW ENGINEERING INDUSTRIAL SERVICESP ed by- /

Edaard M. Beck
Chief Engineer g

Larry E. Coble, Metals Laboratory Supervisor
_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



LAW ENGINEERING INDUSTRIAL SERVICES
-

-

DIVISION OF LAW ENGINEERING,INC.

- / h p a g' S.p501 MINUET LANE
1 - 6 . .>P.O. BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220

(704)523-2022 #*C ' '/m-

RITOItr OF MKIEZL, VERFICATION TEST

Client: RXTIll CAFOLINA ELECIRIC & GAS (D. Client's P.O. No.: 0478707 Material: Reported as Item K, 7/8"-9 UtK',
V.C. Summer Ibclear Station Office: Charlotte Metals A-325, Type 2, HH, CSA Polt
P.O. Box 88 Iab No.: CHS2524 Pg 11 of 31 Sample ID: W.S-81558
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-325-85 Guidelines

and Client's Instructions

BOCIMELL "C" TFSP RESLTS

LEIS Date. Average Corrected
Piece No. Tested Readings Readino Readi m Comment
12-4-87-K-H1 12/4/87 26.4, 24.0, 25.9 25.4 25 Passed

_ TENSION TEST RESULTS

Diameter or Yield Yield Ultinnte Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece 770. Tested (JD,) (in.) (scT. in.) O bs. ) * (p_sj . ) * Gip.) (psi.) (%) (%) Comment
12-4-87-K-Tl 12/8/87 -Full Sizc 61,440 Passed

*0ffset=0.2%
** Gage =

CID11 CAL ANALYSIS TEST RESLT.TS(%)

LEIS Ibte
Piece Ib,_, Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum Vanadium Boron Comment
12-4-87-K-Cl 12/17/87 0.39 0.72 0.02 0.01 <0.0005 Failed *

(!faterial Spec. req'' car. n of 0.13-0.37 and boron of 0.0005 mininum.

/ LAW ENGINEERING INDUSTRIAL SERVICESReviewed by:
Eckard M. Beck
Chief Engineer

Tarry E. Coble, Metals laboratory R1pervisor

_ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - .



LAW ENGINEERING INDUSTRIAL SERVICES '

DIVISION OF LAW ENGINEERING,INC.

' WL[' t '
t b501 MINUET LANE

P.O. BOX 11297 * CHARLOTTE NORTH CAROLINA 28220 ( >
*

(704) 523-2022

REIORP OF MATERIAL VERFICATION TESP

Client: EOUTH CAFDLINA ELECPRIC & GAS 00. Client's P.O. No.: Q478707 Material: Reported as Item L, 1/2"-13 UNC,
V.C. S2mmer Nuclear Station Office: Charlotte Metals A-325, Type 2, HH, CSA Bolt
P.O. Box 88 Iab Ib.: CHS2524 Pg 12 of 31 Sample ID: VCS-81565
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Belm
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-325-85 Guidelines

and Client's Instructions

IOCKWELI, "C" TESP RERTLTS

LEIS Date Average Corrected
_P_jece Ib. Tested Readinos Read _ipo Readino Comment
12-4-87-IcH1 12/4/87 29.5, 28.9, 29.2 29.2 29 Passed

TENSION TESP RFSJLTS

Diameter or Yield Yield Ultimate Ultimate Elongation Paduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece ?b. Tested (in.) (in.) (sa. in.) (lbs.)* (psi . ) * (lbs.) (psi.) (%) (%) Comment

12-4-87-IcT1 12/8/87 -Full Sizc - 20,320 143,100 Fassed

*0ffset=0.2%
** Gage =

CHEMICAL ANALYSIS TESP RESULTS(%)

LEIS Date
"iece tb. Tested Carbon Mancanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum Vanadium Boron Comment

<0.0005 Failed *12-4-87-IcC1 12/17/87 0.40 0.72 0.02 0.01 -

and boron of 0.0005 mininum. Respectfully submitted,eMaterial Spec. r ' . . ca r , of 0.13-0.37

#> - LAW ENGINEERING INDUSTRIAL SERVICESRevised by:
Edward M. Beck
Chief Engineer g

Inrry E. Coble, Metals Iaboratory Supervisor
-_____ - _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



LAW ENGINEERING INDUSTRIAL SERVICES
'#~DIVISION OF LAW ENGINEERING,INC. .

! h*'501 MINUET LANE

i g ;/P.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 p
-*

(704)523-2022
s

REIOIT OP M/GERIAL VERPICNfl0N TESP

Client: S00'III CAIOLINA ELECTRIC & GAS 00. Client's P.O. No.: 0478707 Material: Reported as Item M,1/2"-13 UIC,
V.C. Ebmmer Nuclear Station Office: Charlotte Metals Ir-307, Gr A, IHI, CSA Bolt

P.O. Box 88 Lab No.: CllS2524 Pg 13 of 31 Sample ID: VCS-81564
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IN1, ASTM A-307-84 Guidelines

and Client's Instructions
-

IOCIGiFIJ, "B" TESP RPRLTS

LEIS Date Average Corrected
Piece tb. Testgd Ik;Ld.inas Reading Readino Comment.c_
12-4-8.7-M-H1 12/4/87 101.5, 101.2 100.2 101.0 101 Passed

TENSION TEST RESULTS

Diameter or Yield Yield Ultinate Ultimate Elongation Reduction

LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
_ Piece Ib. Tested (in.) (in.)_ (ro in.) (Ibs.)* (osi . ) * (Ibs.) (psi.) (%) (%) comment

12-4-87-ti-T1 12/8/87 -Full Size -- 14,240 100,300 Passed

* Offset =0.2%
** Cage =

CIID1TCAL ANALYSIS TESP RESULTS(%)

LEIS Date
Piece _lb. _ Tested _ _ Carbon Manganese Phosphorus Sulfur Silicon Nickel Chromiu::Llblybdenum vanadium Ecron C.
IP4-b /-IN 1Z/ 1// U/ U.UU U.UJ U.U1 Fasc

f ,, Respectfully submitted,
LAW ENGINEERING INDUSTRIAL SERVICESPeviewed by:

_

E&ard M. Ecck
Chief Engineer M [ g

Larry E. Ct$61e, Metals Iaboratory Supervisor

__ _ __- ___ ____-__________-_______-____ - - _ _ - . . -_



LAW ENGINEERING INDUSTRIAL SERVICES
DIVISION OF LAW ENGINEERING,INC. .#

501 MINUET LANE d* I>
t)P.O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 a

u - #
(704)S23-2022

REIORP OF MATERIAL VERFICATION TESP

Clitnt: SOUTil CAPOLINA ELECTRIC & GAS 00. Client's P.O. Ib. : Q478707 lbterial: Peported as Item N, 7/8"-9 UIC,
V.C. Stumer fliclear Station Office: Charlotte Metals A-490, Type 1, HII, CSA Bolt
P.O. Box 88 Iab No.: CIIS2524 Pg 14 of 31 Sample ID: VCS-81560
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASr?1 A-490-84 Guidelines

and Client's Instructions

IOCIGVEIL "C & B" TFSP RFE)LTS

LEIS Date Average Corrected
P_iece Ib. Tested Peadinas Readino Readino Comment
12-4-87-rFH1 12/4/87 22.6, 22.9, 20.9 22.2 22 Failed-Low
12-4-87-?FH2 12/4/87 95.3, 97.6, 92.0 95.0 95 Failed-Iow

TETSION TEST RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction

LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
f g._jIt,) Obs. ) * (psi . ) * (IbJ.) (psi.) (%) (%) CommentPiece ?b. Tested (in.) (in.) i

12-4-87-thTl 12/8/87 -Full Sizc 74,080 160,300 Passed

* Offset =0.2%
*CGage=

CIID1ICAL ANALYSIS TFSP RESULTS(%)

LEIS Date
Cpgb_ OIL tnoanese Phosphorus Sulfur Silicon Nickel Chromium Molybdenum vaInd_ilu_m__Bofpn ComnentPiece tb. Tg_sted f

12-4-87-tK1 12/17/87 0.46 0.03 0.01 Passed

| | Respectfully submitted,

Peviewed by: / ~ LAW ENGINEERING INDUSTRIAL SERVICES
E&ard M. Beck
Chief Engineer

Iarry E. Cob 1'e, Metals Inboratory Stipervisor
_ _ _ _ _ _ _ _ _ - - - _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ . -. __ _ _ _ _ - . _ - _ _ _ _ _ _ _ _ _ .



LAW ENGINEERING INDUSTRIAL SERVICES
-

,

DIVISION OF LAW ENGINEERING,INC. .# ,

!/ [* (h501 M:NUET LANE
i 3s -[ >P.o. BOX 11297 * CPAPLOTTE, NORTH CAROUNA 28220

(704)523-2022 % f
%.e

v v

REIDIT OF MATERIAL V13FICATION 'ITSP

Client: SXTIll CAPOLINA ELECTRIC & GAS 00 Client's P.O. No.: Q478707 Material: Reported as Item O, 3/4"-10 UtE,
V.C. SLmmer fliclear Station Office: Charlotte Metals A-193, Gr B7, HII, CSA Bolt
P.O. Box 88 Lab No.: CIIS2524 Pg 15 of 31 Saaple ID: VCS-81555
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Belm
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-193-85 Gaidelines

and Client's Instructions

IOCKWEEL "C" TFSP RESJLTS

LEIS Ibte Average Corrected
Pieg tb. Tested Readinos Readino Readino Comment

107 REQUIRED

TENSION TFSP RESULTS

Diameter or Yield Yield Ultimate Ultinate Elongation Reduction

LEIS Ibte Width Thickness Area Load Stress Load Stress in ** Ins. of Area

Piece ?b. Tested (in.) (in.) (so. in.) O bs. ) * (psi . ) * (lbs.) (psi.) (%) (%) Comment

12-4-87-O-Tl 12/8/87 0.499 0.1956 25,750 131,600 29,520 150,900 18.8 63.9 Passed

* Offset =0.2%
CcGage=2.000"

CID1ICAL ANALYSIS TEST RESULTS(%)

LEIS Date
Piece ?b. Tgsted Car _ bod _lbngngse Phosphorus S111f_ur_EJ1JspD Nickel _ Chromium nelytLacItuerpaium Boron Comnent

12-4-87-O-Cl 12/17/87 0.38 0.77 0.02 0.01 0.24 1.02 0.19 Passed

/

f Respectfully submitted,
LAW ENGINEERING INDUSTRIAL SERVICESPmrimed by: _'

'

Ethard M. Beck
Chief Engineer 3-

Larry E. C661e, Metals Laboratory Ebpervisor

_ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _



LAW ENGINEERING INDUSTRIAL SERVICES ,

DIVISION OF LAW ENGINEERING,INC. / '

501 MINUET LANE !/ (j)'

' 'Q'\ faP O BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220
'

(704) 523-2022

REIDIT OF MILTERIAL VERFICNflON TESP

Client: SXml CAFDLINA ELECTRIC & GAS (D. Client's P.O. Ib. : Q478707 Material: Reported as Item P,1/2"-13 UIC,
V.C. & mmer Nuclear Station Office: Charlotte Metals A-193, Gr B8, Cl 1, HH, SS Bolt

P.O. Box 88 Iab No. : CHS2524 Pg 16 of 31 Sample ID: VCS-81563
Jenkinsville, S.C. 29065 Date: Decerr.ber 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-193-85 Guidelines

and Client's Instructions
:

IOCKWEIL "B" TEST RESULTS

LEIS Date Average Corrected
Piece ?b. Tested Readinqs Peitdino Readino Comant
12-4-87-P-H1 12/4/87 82.7, 79.7, 79.8 80.7 81 Passed

TENSION TEST RESULTS

Diameter or Yield Yield Ultimate Ultirrate Elongation Reduction
LEIS Date Width Thickness Area Lead Stress Load Stress in ** Ins. of Area
Piece ?b. Teste_d (in.) (in.) (sq._in.) (Ibs.)* (psi . ) * (Ibs.) (psi.) (%) (%) Conrent
12-4-87-P-Tl 12/8/87 0.252 0.0499 2,000 40,100 4,480 89,800 59.9 72.5 Passed

* Offset =0.2%
CCGage=1.000"

CHEMICAL ANALYSIS TFSP RESULTSB)_

LEIS Date
Piece ?b. Tested Carbon Mancanese Phosphorus St 1 fur Silicop Nickel Chromium Molybdenum Vanadium Poron &

. . _
12-4-87-P-Cl 12/17/87 0.06 1.06 0.01 0.02 0.34 8.15 18.71 iw sed

/ Respectfu!!y submitted,'

'

Pcviewed by: // -
- LAW ENGINEERING INDUSTRIAL SERVICES

Ethard M. Beck
Chief Engineer

Iarry E. Go61e, Metals Iaboratory &pervisor-



LAW ENGINEERING INDUSTRIAL SERVICES
-

-

DIVISION OF LAW ENGINEERING,INC. / -

i y/*yi''' fi501 MINUET LANE
*

P.O. BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220
(704)523-2022 .g '[

.s>

REIORP OF WaTRIAL VERFICATION TESP

Client: SOU'HI CAFDLINA ELECIRIC & GAS 00. Client's P.O. Ib.: 0478707 Material: Reported as Item 0, 3/4"-16 Ur:P,
V.C. 32mmer t&lclear Station Office: Charlotte Metals A-193, Gr D8, Cl 1, HH, SS Bolt

P.O. Box 88 Iab tb.: CIIS2524 Pg 17 of 31 Sample ID: VCS-81561
Jenkinsville, S.C. 29065 Date: Decenber 18, 1987 Date Tested: See Bel m
Attn: Ms. Kim Blough Tested Per: IAW, ASIN A-193-85 Guidelines

and Client's Instructions

IOChWEIL. "B" TFSP_BESJLTS

LEIS Date Average Corrected
Piece Ib. Tc_sted Pcadings Readino Readino Comment

12-4-87-O-111 12/4/87 81.6, 84.2, 83.2 83.0 83 Passed

'ITNSION TFSP RESULTS

Diameter or Yield Yield Ultinnte Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece tb. Tested (in.) (in.) (sq. __ in. ) (Ibs . ) * (psi . ) * (lbs.) (psi.) (%) (%) Connent

12-4-87-0-T1 12/8/87 0.379 0.1128 7,000 62,100 10,720 95,000 51.1 74.3 Passed

*0ffset=0.2%
ScGage=1.500"

CHEMICAL ANALYSIS TESP RESULTS(%)

LEIS Ibte
Piece Ib. Tested Car _ bon Mangnese PhosphoJ_uS_S_uJfur Silicon _ Nickel Chromium Molybd mm Vbnadium__Doron CommentJm

12-4-87-O-Cl 12/17/87 0.07 0.13 0.01 0.02 0.43 8.25 19.01 Passed

| - LAW ENGINEERING INDUSTRIAL SERVICES
Respectfully submitted,/ 4

/4 . '
#

Pcviewed by: /
PdJard M. Deck
Chief Engineer

Iarry E. Coble, Metals Iaboratory R1pervisor



LAW ENGINEERING INDUSTRIAL SERVICES .-

#DIVISION OF LAW ENGINEERING,INC. . j- ,

T / i;h'd'h
U !4501 MINUET LANE

i) i2P.o. Box 11297. cHARLOTT E. NORTH CAROUNA 28220
*

(704)523-2022

REIDIT OP PUmRIAL VEIFICATION TEUr

Client: S0lmi CANDLINA ELECTRIC & CJ\S W. Client's P.O. No.: 0478707 lbterial: reported as Item R, 3/4"-16 UI.T,
V.C. Sr:ner !bclear Station Office: C!nclotte Metals A-354, Gr PD, IIH, CSA Cap Screw
P.O. Box 88 Inb No. : 01S2524 Pg 18 of 31 Sample ID: VCS-81534
Jenkinsville, S.C. 29065 Date: Decenber 18, 1987 Date Tested: See Below
Attn: fis. Kim Blough Tested Per: IAW, ASIM A-354-84 Guidelines

and Client's Instructions

IDCIMEU; "C" TESP RESLTS

LEIS Date Average Corrected
Piece No. Tested PevliJLg;; Readirx1 Readim Cortnent
12-4-87-R-H1 12/4/87 35.9, 35.5, 35.1 35.5 36 Passed

TENSION TESP RESULTS

Diameter or Yield Yield Ultinate Ultirrate Elongation Reduction

LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece No. Tested (in.) (in.) (sq._in. ) (lbs. ) * (psi . ) * (lbs.) (psi.) (%) (%) Carent

IUr REQUIRII

*0ffset=0.2%
cc' Gage =

CHEMICAL _ ANALYSIS TESP RESULTFJM

LEIS Ihte
Eifce_Jh, Teat _ed Carbon ManganEp_ff)o_sphoru;L_Su] fur SJJj_coJL jcl eJ__Chy_opti_um_1*p}ybdspuM)nadJltm_FoI_on Co u ntN L

Passed0.03 0.0112-4-87-R-Cl 12/37/E7 0.39 --

|h| Respectfully submitted,
LAW ENGINEERING INDUS' RIAL SERVICESPcviesed by: j

E&ard M. Beck
Chief Ehgineer g g

Larry E. Coble, P'etals Taboratory Supervisor

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



LAW ENGINEERING INDUSTRIAL SERVICES -

'

DIVISION OF LAW ENGINEERING,INC. j. -

501 MINUET LANE g; t th i

P.O DOX 11297 * CHARLOTTE. NORTH CAROLINA 28220 i ADf
(704)523-2022

REIOlF OF MATERIAL VERFICNTION TEST

Client: SOUIII CAIOLII;A ILECTRIC & GAS (D. Client's P.O. Ib. : 0478707 Fbterial: Pcported as Item E, 3/4"-16 L7.T,
V.C. Rimmer IA2 clear Station Office: Charlotte Metals A-563, Gr B, IIII, CS Nut

P.O. Dox 88 Inb No. : CIIS2524 Pg 19 of 31 Sample ID: VCS-81547
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: INf, ASrM Ir-563-84 Guidelines

and Client's Instructions
.

IOCKWEIL 'B" TFSr RERL_TS

LEIS Date Average Corrected
Piece ?b. Tested Readinos Readino Readim Comment
12-4-87-R-H2 12/4/87 95.4, 95.4, 91.6 94.1 94 Passed
12-4-87-R-lG 12/4/87 95.7, 95.0, 96.2 95.6 96 Passed

TE?SION TEST RERLTS

Diameter or Yield Yield Ultitrate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (ca. in.) (Ibs,) * (psi . ) * (Ibs.) (psi.) (%) (%) Coment

IUr REQUIPED

* Offset =0.2%
acGage=

CID1ICN, ANALYSIS TFSr RESILTS(%)

LEIS Date
Piece Ib. Tested Carbon Mancanere Phosphorus Sull_f._ur Sillcpn Nickel Chromium Molytdenum Wmdium Boron Comment
12-4-87-R-C2 12,'17/87 0.12 0.02 0.02 Passed

/! Respectfully submitted,

Pev h ed by- f LAW ENGINEERING INDUSTRIAL SERVICES'
-

Edeard M. Beck
Chief Engineer

Larry E. Cotile, Metals Inboratory Supervisor
_ - _ - _ _ _ _ _ _ _ _ . _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _



LAW ENGINEERING INDUSTRIAL SERVICES
DIVISION OF LAW ENGINEERING,INC.

* "[h" * .
m- :h501 MINUET LAtJE >

P O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220
^ '

(704| 523-2022

REEDIT OF MITT.tIAL VERFICATIDN TEST

Client: HXTHI CAFOLINA ELECIIIIC & CAS 00. Client's P.O. Ib.: Q478707 Material: Reported as Itera S, 3/4"-10 UNC,
V.C. Rmraer Ibclear Station Office: Charlotte Metals A-449, IIH, CS Bolt

P.O. Ibx 88 Lab Ib. : CHS2524 Pg 20 of 31 S2ple ID: VCS-81536
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAF, ASTM A-449-84 Guidelines

and Client's Instructions

IOCKWELL "C" TPSP RFELTS

LEIS Ibte Average Corrected
Piece Ib. Tested Readinas Readim Readim Comment
12-4-87-S-H1 12/4/87 24.5, 25.2, 24.9 24.9 25 Passed

TENSION TESP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
, Piece Ib. . Tested (in.) (in.) (mi. in.) (IbS. ) * (rsi,) * (1bS.) (psi.) (%) (%) Corrent

IDT REQUIREE

* Offset =0.2%
ocGage=

CilEMICAL ANALYSIS _TFST PESULTS(%)

LEIS Date
Piece Ib. Test _ed Cagbpp Mangapece Phospbonis SbJfur_S_ilicon_Eftekpl Chrogtim_EphtdCDutn_varg_dium Poron Corrent
12-4-87-S-C1 12/17/87 0.33 0.80 0.02 0.02 Passed

fQ Respectfully submitted,////j#7 c LAW ENGINEERING INDUSTRIAL SERVICESPcviewed by:
Eckard M. Beck
Chief Engineer

Larry E. Cot (e, Metals Laboratory R!pervisor



LAW ENGINEERING INDUSTRIAL SERVICES
-

-

DIVISION OF LAW ENGINEERING,INC. .
,.,

1 Q@Dhfi1
<l & f>501 MINUET LANE

P.O BOX 11297 * CHARLOTTE, NORTH CAROUNA 28220
(704)523-2022

..

REIVIG OF FMTERIAL VEIFICATION TESP

Client: S[XIIii CAIOLINA ELECIRIC & Cidi (D. Client's P.O. Ib. : 0478707 Material: Reported as Item S, 3/4"-10 UDC,
V.C. Stimmer Ibclear Station Office: Charlotte Metals A-563, Gr B,101, CS IAlt

P.O. Dox 88 Iab tb.: CIIS2524 Pg 21 of 31 Samp1.e ID: VCS-81545
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blcugh Tested Per: IAN, ASTM A-563-84 Guidelines

and Client's Instructions
_

ROCKWEIL "B" TFSP REfULTS

LEIS Date Average Corrected
Pealjnq CommentlPiece _fb, Tested Readings Readino

12-4-87-5-112 12/4/87 95.4, 96.5, 97.9 96.6 97 Passed

TFNSION TESP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
_Pjece Ib. Tested (in.) (in.) (sa. in.) (Ibs.)* (psi . ) * (Ibs.) (psi.) (%) (%) Corrent;

IUP RDQUIPED

* Offset =0.2%
" Gage =

CIIEMICN, AFIALYSIS TESP RESULTS(%)

LEIS Date
Canton Manganese Phosphorus Sulf _ur Silicon NinkeJ_Ciromium Molytxisnum vandium Poron Can,eILtPiece ib. Tected L e

12-4-87-S-C2 12/17/87 0.12 0.02 0.02 Passed

/, f Respectfully submitted,
LAW ENGINEERING INDUSTRIAL SERVICESPcviewed by: f '

^

E&ard M. Beck,

Chief Engineer

Larry E. Coble, Fictals Laboratory Supervisor
. _ _ _ _ . _ _ ._



LAW ENGINEERING INDUSTRIAL SERVICES 'q
DIVISION OF LAW ENGINEERING,INC. .

,,

*Q/%[(* P -
hsot tmUET LANE '

P.O BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 -

(704)523-2022 f

REIORT OP MNPERIAL VEIFICATIDN TEST

Client: SOL'111 CAPOLINA ELECTRIC & GAS 00. Client's P.O. No.: Q478707 Material: Peported as Item T, 3/4"-10 UNC,
V.C. Snmer ?bclear Station Offi : Charlotte Metals A-574, Gr 4140, SH, CSA Cap Screw
P.O. Box 88 Lab tb.: CHS2524 Pg 22 of 31 Sample ID: VCS-81541
Jenkinsville, S.C. 29065 Date: Decenter 18, 1987 Date Tested: See Below
Attn: Ms. Kira Blough Tested Per: INf, ASTM A-574-84 Guidelines

and Client's Instructions
_

FOCKWELL _"C" TEST RESLTE

LEIS Date Average Corrected
Ele _ce ?b. Tested PeadJngs Reading Pcadino Comment
12-4-87 'F-H1 12/4/87 31.0, 34.2, 26.0 30.4 30 Failed-Low
12-4-87 'F-H2 12/4/87 33.7, 34.7, 32.4 33.6 34 Failed-Iow

TENSION TEST RESLTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Ibte Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piem lb. Tested (in.) (in.) (Eq. in.) (1bs. ) * (psi.)* (lbs.) (psi.) (%) (%) Corrent

POT REQUIRED

' Offset =0.2%
CCGage=

CHEMICAL ANALYSIS TEST RESULTS(%)

LEIS Ibte

Piece _?b. Tc;Ltpsd Carbon Manganese Phosphorus Sul_f_ur Si1Jcon_ Nickel Chr_omi_usttiphitdsnun vanadium rqron Ccent;
12-4-87 'P-C1 12/17/87 .41 0.72 0.02 0.01 0.29 0.85 0.05 Passed

Respectfully submitted,
Peviewed by: LAW ENGINEERING INDUSTRIAL SERVICES

Eckard M. ' Deck
Chief Engineer

Larry E. Colile, Fetals Laboratory SJpervisor
_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ . . _____ -_ -



LAW ENGINEERING INDUSTRIAL SERVICES
#DIVISION OF LAW ENGINEERING,INC. g t, ,,

ff "}3*
'

fi501 MINUET LANE
qi iP.O. DOX 11297 * CHARLOTTE. NORTH CAROUNA 28220

#
(704)523-2022

REIOl& OF MATERIAL VERFICATION TESP

Client: SOU'IH CAROLINA ELECITtIC & GAS C0. Client's P.O. Ib.: 0478707 Material: Pcported as Itan U,1"-14 UHF,

V.C. Ibn:ner Nticlear Station Office: Charlotte Metals A-449, HH, CS Cap Scrw
P.O. Fox 88 Lab lb. : CHS2524 19 23 of 31 Sample ID: VCfr-81537
Jenkinsville, S.C. 29065 Date: Decenber 18, 1987 Ibte Tested: See Below
Attn: Ms. Kim Blough Tested Per: 1AW, ASn1 A-449-84 Guidelines

and Client's Instructions

TOCIMFIL "C" TFSP RESUL_TS

LEIS Date Average Corrected
Piece Ib. Tested Readims Readi_m Readim Congsnt
12-4-87-U-H1 12/4/87 29.7, 31.0, 29.9 30.2 30 Passed

TENSION TEST RESULTS

Diameter or Yield Yield Ultimate Ultinate Elongation Pcduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of .31ea
Piece Ib. Tested (in.) (in.) (sci. in.) (lbs. ) * (psi.)* (lbs.) (psi.) (%) (t) Convent

IDT REQUIRED

* Offset =0.2%
"Gage =

CHEMIClg, ANALYSIS TFSP RESULTS(%)

LEIS Date
Piem ib. Tested Carbon Manginese Phosphorns SbJfuJ Silicton NickeJ__Chr_calum Molybdenum vdigdium tyron Corment
12-4-87-tK1 12/17/87 0.42 0.96 0.02 0.03 Passed

| Respectfully submitted,
4' - LAW ENGINEERING INDUSTRIAL SERVICESPcviewed by:

Eckard M. Beck
Chief Engineer

Larry E. Coble, Metals laboratory Supervisor



LAW ENGINEERING INDUSTRIAL SERVICES -

-

DIVISION OF LAW ENGINEERING,INC. ~. # ,

'

50i u:NUET LANE <!/ f + i

*
P O BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220 i .'

(704)523-2022
& ?-

REIORP OF IMTERIAL VERPICATION TEST

Client: SXTI1! CAPOLINA ELECTRIC & GAS CD. Client's P.O. No.: Q478707 Material: Reported as Itera V,1/2"-20 UNF,
V.C. Stumer Iliclear Station Office: Charlotte Metals A-354, Gr ID, is*. CSA Cap Scrm
P.O. Box 88 Iab lb. : CHS2524 Pg 24 of 31 Sample ID: VCS-81533
Jenkinsville, S.C. 29065 Date: Decenber 18, 1987 Date Tested: See Belm
Attn: Ms. Kim Blough Tested Per: IAW, ASIM A-3S4-04 Cuidelines

and Client's Instructions
-

_

FOCWEy, "C" TFSP RESJLTS

LEIS Date Average Corrected
Piece ?b. Tested Ppmtinos Peadino Peadino Comment
12-4-87-V-H1 12/4/87 32.0, 31.9, 34.7 32.9 33 Passed

TENSION TFSP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (sq. in.) (1bs . ) * (psi . ) * (lbs.) _ (psi.) (%) i%) Corinent

N7f REQUIRED

*Offret=0.2%
** Cage =

CHEMIClg, ANALYSIS TEST RESULTS(%)

LEIS Ibte
Piece 'b. Tesied Cnhon Tbnnanese Phosphpf_u;;_jb11ur Silftcpn Nickel _ChLo_mjirt Moly 1L enum VaIndium DoIpn Cormentd
12-4-87-V-Cl 12/17/87 0.40 0.02 0.02 Passed'

9 Respectfully submitted,
'

Pcviw ed by- /' LAW ENGINEERING INDUSTRIAL SERVICES
Edvard M. Ecck
Chief Engineer

Larry E. Cobl6, Metals Laboratory Rpervisor



LAW ENGINEERING INDUSTRIAL SERVICES
-

-

'# -
-

~

DIVISION OF LAW ENGINEERING,INC. .

! /0 %,[" ip501 MINUET LANE '*
P O. BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220 p

(704)523-2022
- ,

REIDIE OF MMERIAL VERFICATION 'IESP

Client: SOU'HI CMOLINA ELECTRIC & GAS 00. Client's P.O. Ib.: Q478707 Material: Peported as Item W,1/2"-13 UNC, F-593,
V.C. Ebmmer Ibclear Station Office: Charlotte Metals Alloy 303, Cond. 01, HIf, SS Bolt
P.O. Box 88 Lab Ib.: CIIS2524 Pg 25 of 31 Sample ID: VCS-81531
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASIM F-593-84 Guidelines

and Client's Instructions

TOChMEIL "C" TESP RESULTS

LEIS Date Average Corrected
Te;L_ed Egadinos Readina Pepdino CommentPiece fb. t

12-4-87-W-H1 12/4/87 30.1, 30.3, 31.1 30.5 31 Passed

_T_ENSION TESP PISULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in,) (in.) (sq. in.) Obs. ) * (psi.)* (Ib_.) (psi.) (%) (%) Comments

IDT REQUIRED-BY CLIDE

*0ffset=0.2%
CcGage=

gjEMICM. ANALYSIS TFSP RESULTS(%).

LEIS Date
Piece Ib. Tested Carbon ManfLaneseD;;pitor_us Sulfur _Eilicon Nickel Chrpmium Mdybdenum Vapadium Doron Conment;

12-4-87-tK1 12/17/87 0.09 1.63 0.01 0.01 0.57 7.89 17.90 Failed *

cMaterial Spec. rt. gnic 1 of B.00-10.00 and sulfur of 0.15 mininomRespectfully submitted,
/gf LAW ENGINEERING INDUSTRIAL SERVICES

FA ard M. Beck
Chief Imgineer [ [f/

Larry E. Coblt6 Metals Iaboratory SDPervisor

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ - _ - - _ _ - .



LAW ENGINEERING INDUSTRIAL SERVICES '

DIVISION OF LAW ENGINEERING,INC. h
< / %*1.".

501 M:NUET LANE
3 %;P.O BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220
'*

(704)523-2022

1u201" OP 1%TERIAL VERFICATION TESP

Client: SOU'H1 C180 LINA IIECTRIC & GAS (D. Client's P.O. Ib.: Q478707 Paterial: Peported as Item X, 3/4"-10 UNC, F-593,
V.C. SLmrer Ibclear Station Office: Charlotte Metals Alloy 303, Cond. 01, IIII, SS Bolt
P.O. Ibx 88 Iab lb.: CIIS2524 Pg 26 of 31 Sample ID: VCS-81538
Jenkinsville, S.C. 29065 Date: December 18, 1987 Ibte Tested: See Belcw
Attn: PE. Kim Blough Tested Per: IAW, ASIM F-593-84 Guidelines

and Client's Instructions
.- _-

IOCIGiELL "C" TEST RESULTS

LEIS Date Average Corrected
Pjece Ib. Tested Feadjngs Feadipo Peadim Com[rcILt
12-4-87-X-H1 12/4/87 35.1, 36.8, 35.7 35.9 36 Failed-Iligh

TmSION TFSP RESULTS

Diameter or Yield Yield Ultinate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (m. in.) O bs . ) * (psi . ) * (Jb_s,) (psi.) (%) (%) Comment _

IDT REQUIRID-BY CLIENT

* Offset =0.2%
ofCage=

CIlmICAL NFLYSIS TEST RESULTS(%)

LEIS Ihte
Piece Ib. Tested Carbon Fanqanese Phosphorus Sulfur _ Silicon Nickel Chromium Molybdenum vanadium Toron Ccmnent

12-4-87-X-C1 12/18/87 0.13 1.07 0.02 0 01 0.39 7.% 17.92 Failed *

cfaterial Spec. requ' (nick 1 of 8.00-10.00 and sulfur of 0.15 mininum. Respectfully submitted,
_ LAW ENGINEERING INDUSTRIAL SERVICESPevicwed by:

___,

F&ard M. Peck
Chief Ehgineer (

Larry E. Cpbfe, Metals Iaboratory Supervisor
_ _ _ _ _ _ _ _ _ __



LAW ENGINEERING INDUSTRIAL SERVICES -

- -

# '

DIVISION OF LAW ENGINEERING,INC. , , . g ,

501 MINUET LANE I /F;d' 1- i

P O. BOX 11297 * CHARLOTTE. NORTH CAROUNA 28220 1 Qk* )

(704)523-2022
-

REIOIT OF MNIERIAL VEIFICATION 'IEST

Client: SOLTIll CNOLINA ELECTRIC & GAS 00. Client's P.O. Ib.: Q478707 Material: Reported as Item Z, 5/8"-11 UtX', F-593,
V.C. Rzmmer Ibclear Station Office: Charlotte Metals Alloy 303, Cond. G1, SII, SS Cap Scre,i
P.O. Box 88 Iab Ib.: CHS2524 Pg 27 of 31 Sample ID: VCS-81539
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: INf, ASIf1 F-593-84 Guidelines

and Client's Instructions
-

IOCKWFLL "B" TESP RFSILTS

LEIS Date Average Corrected
Pie w tb. Tested Readings Readipo Readino Cgin_en1
12-4-87-Z-H1 12/4/87 101.7, 104.2, 95.7 100.5 101 Passed
12-4-87-Z-H2 12/4/87 99.3, 98.6, 99.9 99.3 99 Passed

TENSION TESP RERTLTS

Diameter or Yield Yield Ultimate Ultimate Elongation Reduction

LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area

Piece Ib. Tested (in.) (in.) (sa, in.) (lbs. ) * (psi . ) * (lbs.) (psi.) (%) (%) Coment
fur REQUIRED-BY Q,IEt(f

* Offset =0.2%
COGage=

CHEMICM, ANALYSIS TFSP RESULTS(%)

LEIS Date
Piece Ib. Tested Carbon Fangapese Phosphorus Sulfur SiJjcon Nickel Chromj_um Molybdgnum vppadium Foron Corrent
12-4-87-Z-Cl 12/18/87 0.03 1.48 0.02 0.01 0.51 8.04 17.99 Failed *

cMaterial Spec. r .s fur of 0.15 minimm. Respectfully submitted,
LAW ENGINEERING INDUSTRIAL SERVICESPeviewed by:

Phiard M. Beck
Chief Engineer [ f'

Larry E. Go61e, Metals Laboratory Supervisor



LAW ENGINEERING INDUSTRIAL SERVICES -

- -

DIVISION OF LAW ENGINEERING,INC. f
8 /M'.' g ,fi501 MINUET LANE

i{^4$
'iP.O BOX 11297 * CHARLOTTE, NORTH CAROLINA 28220

(704)523-2022
*

W?

REIDIT OF MNIERIAL VERFICATION 'IESP

Clicnt: SOUTII CAFDLINA ELECTRIC & GAS 00. Client's P.O. No.: Q478707 Material: Reported as Item AA, 1/2"-13 U?C,
V.C. Rimmer Eliclear Station Office: Charlotte Metals A-449, HH, CSA Cap Scrm
P.O. Box 88 Iab No.: CHS2524 Pg 28 of 31 Sample ID: VCS-81530
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Belm
Attn: Ms. Kim Blough Tested Per: IAW, ASPM A-449-84 Cuidelines

and Client's Instructions
__

TOCENELL "C" TPSP RESJLTS

LEIS Date Average Corrected
P_iece Ib. Tested Readjncs Readipo Readino Cpggtt
12-4-87-AA-H1 12/4/87 31.2, 29.8, 29.5 30.2 30 Passed

TFNSION TEST RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in.) (ca. in.) O bs. ) * (psi . ) * (Ibs.) (psi . ) (%) (%) Convent

IDT RDQUIRED-BY CLIEtIP

* Offset =0.2%
"Gage =

CHD4ICAL ANALYSIS TESP RESULTSJ%)_

LEIS Date
ige !b.P Tested Car _ bon Fanganese Pho_spitoI_us Sul_ fur Silicon Nickel Ch1_omi_ualphi(_ enum Vanad_ium Dorpn Comment
12-4-87-AA-Cl 12/17/87 0.36 0.92 0.02 0.02 Passed

|f _ Respectfully submitted,
Peviewed by: / LAW ENGINEERING INDUSTRIAL SERVICES

Edeard M. Beck
Chief Engineer g

Larry E.pe, Metals Laboratory StJpervisor
- - - - - - - - - - - - _ - - - - - - - - - - - - - -



LAW ENGINEERING INDUSTRIAL SERVICES -

DIVISION OF LAW ENGINEERING, INC. 4.

501 MINUET LANE I/; $
P O BOX 1W97 * CHARLOTTE, NORTH CAROLINA 28220 1 Qg. >

(704)523-2022 *g
.

> REIDIT OF MNIERIAL VERFICATION TEST

Client: SOLTI11 CAFDLINA ILECPRIC & GAS (D. Client's P.O. Ib. : Q478707 Material: Reported as Item BB,1/2"-20 UNF,
V.C. Summer 112 clear Station Office: Charlotte fletals A-449, IHi, CS Cap Screw
P.O. Box 88 Iab !b.: CIIS2524 Pg 29 of 31 Sample ID: VCS-81535
Jenkinsville, S.C. 29065 Dat.e: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASTM A-449-84 Guidelines

and Client's Instructions
-

IOCEELL "B" TFSP RESULTS

LEIS Ibte Average Corrected
Piece !b. Tested Peadinos Readino Reading Cgggnt
12-4-87-BB-III 12/4/87 26.9, 28.0, 28.3 27.7 28 Passed

TINSION TEST REEULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Ptduction
LEIS Date Width Thickness Area Ioad Stress Load Stress in ** Ins. of Area
Piece Ib. Test _e_d (in_,) (in.) (ca. in.) (Ibs.)* (psi . ) * (Ibs.) (psi.) (%) (%) Cgrent

!DT RDQUIRED-BY GIINf

* Offset =0.2t
00 Gage =

CIIEMICAL ANALYSIS TFSP RESULTSQL

LEIS Date
Piece Ib, Tested bCaI on Fanganese Ph_osphorus Eb1 fur SiUcon Nickel Chromium Molytxlenum vaDgdlum_Aorpn Coment i
12-4-87-EI}-C1 12/17/87 0.35 0.83 0.01 0.01 Passed

i

||# f~ ~

Respectfully submitted,
/ LAW ENGINEERING INDUSTRIAL SERVICESreviewed by: /

'EdJard M. Deck
Chief Engineer [

Iarry E. CobIe, Metals Inboratory Supervisor
_ _ _ _ _ - _ _ _ _ _ _ _ _ _



LAW ENGINEERING INDUSTRIAL SERVICES
'

DIVISION OF LAW ENGINEERING,INC. .,
-

,

H3'+501 MINUET LANE 1j/ - >

P O BOX 11297 * CHARLOTTE. NORTH CAROLINA 28220
(704)523-2022 Eh
REIDIT OF MMERIAL VERFICATION TEST

Client: SOlTI11 CAPDLINA ELECTRIC & GAS 00. Client's P.O. Ib.: Q478707 Material: Peported as Item BB,1/2"-20 ULT,
V.C. Summer Ibclear Station Office: Charlotte Metals A-563, Gr B, HH, CS Nut

P.O. Box 88 Iab Ib.: CIIS2524 Pg 30 of 31 Sample ID: VCS-81546
Jenkinsville, S.C. 29065 Date: December 18, 1987 Date Tested: See Below
Attn: Ms. Kim Blough Tested Per: IAW, ASPM A-563-84 Guidelines

and Client's Instructions

IOChWEIL "B" TPSP RPRILTS

LEIS Date Average Corrected
Readjna CommentdPiem tb. Tegtsd Repdinos Readino

12-4-87-BD-H2 12/4/87 93.3, 93.5, 92.9 93.2 93 Pasrd

TmSION TFSP RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction

LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
_ Piece fb. Te_sted (in,) (in.) (co, in.) (lbs. ) * (psi . ) * (]bs.) (psi.) (%) (%) Corrent

IDT REQUIREn-BY GIMP

*0ffset=0.2%
** Gage =

CIID1ICAL ANALYSIS TPSP RESATS(%)

LEIS Ihte
Piece Ib. Tg_st;_ed Cagbon Mancanese Phosphorus Sulfur __ Silicon Nickel Chromium MoJvbdenum vanadjum Poron Coment
12-4-87-ED-C2 12/17/87 0.07 0.02 0.01 Passed

f Respectfully submitted,y LAW ENGINEERING INDUSTRIAL SERVICESPcviewed by: / '

Edaard M. Beck
Chief Engineer

Iarry E. Coble, Metals Iaboratory Supervisor
_ _ _ - _ _ _ - - .



r

LAW ENGINEERING INDUSTRIAL SERVICES
, q ,'DIVISION OF LAW ENGINEERING,INC.

1 Q;['L' o.
/! (>501 MINUET LANE

P O f30X 11297 * CHARLOTTE. NORTH CAROUNA 28220 fp

Jh'i >
(70 t) 523-2022

REIDIT OF MMERIAL VLTFICATION TESP

Clicnt: SOU'HI CAFDLINA ELECTRIC & GAS CD. Client's P.O. No.: Q478707 Material: Reported as Item CC,1/2"-13 UNC,
V.C. 92mmer tbclear Station Office: Charlotte Metals A-563, Gr B, liH, CS tbt

P.O. Box 88 Iab tb.: GIS2524 Pg 31 of 31 Sarnple ID: VCS-81529
Jenkinsville, S.C. 29065 Date: Decenter 18, 1987 Date Tested: See Belm
Attn: Ms. Kim Blough Tested Per: IAW, ASIM A-563-84 Guidelines

and Client's Instructions
_

FOO W D L "B" TEST RFSlL_TS

LEIS Date Average Corrected
Piece Ib, Tested Readings Readim Readino Cqnrrent

12-4-874]C-H1 12/4/87 79.0, 84.8, 88.6 84.1 84 Passed

TD7SION TEST RESULTS

Diameter or Yield Yield Ultimate Ultimate Elongation Peduction
LEIS Date Width Thickness Area Load Stress Load Stress in ** Ins. of Area
Piece Ib. Tested (in.) (in,) (ca. _ in.) (Ibs. ) * (psi . ) * (Ibs.) (psit.) (%) (%) Cormnt

fDT RICUIRED-BY CLIDE

*0f fret =0.2%
OCC3ge=

CITEMIC16 ANALYSIS TEST RESUL'IS(%)

LEIS Date
,P,lece Ib. Te_st_e_d Car _ bon McDganese Phosphorus Stdfur Silftcon Nic};el Chromium FbJybdenum vadium Psion Comment

12-4-87-CC-Cl 12/17/87 0.11 0.02 0.02 Passed

|I f Respectfully submitted,
/ [f # 9 ~

LAW ENGINEERING INDUSTRIAL SERVICES
'

Eckard M. Ecck
Chief Engineer [ [

Larry E. Cobl(, Metals Laboratory Supervisor
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| ;

EVALUATION OF TEST RESULTS |

1

In order to comply with NRC Compliance Bulletin No. 87-02, a
total of 31 samples of fasteners, representing both safety j
related and non-safety related items, were tested by Law
Engineering Industrial Services (LAW) to determine compliance

with specification requirements for ultimate tensile strength,

hardness, and chemistry. The following evaluation of the test

results concerns only those fasteners which did not meet the

independent testing acceptance criteria as specified through the

purchase order to Law Engineering Industrial Services.

SAMPLE VCS-81559/ Item I, ASTM A307 BOLT, 7/8"O, SAFETY RELATED

There were two pieces (bolts) tested in sample Item I. Piece
number Il met chemistry requirements but did not meet the
minimum hardnessc requirements. Since Il did not meet the

hardness requirements, piece number I2 was tested. Piece number

I2 met the chemistry, hardness, and tensile requirements and was

therefore acceptable. Piece I1 was not tested for tension in
view of the test results for piece I2.

The minimum required Rockwell "B" hardness is 69 Piecs Il has
a hardness of 66, which should actually be 68 (corrected)
because ASTM E18 for Rockwell Hardness Testing indicates that a
correction factor of +2 RB points may be added for 7/8" dia.
specimens. ASTM A307 Section 5.1 indicates that hardness test
should govern for the maximum hardness requirement only, unless

the colt is less than 3 diameters in length in which case the

tension test cannot be run and the minimum hardness gives an
indication of strength. Since LAW did not perform a tension
test on I1, minimum hardness requirements in accordance with

ASTM A307 Section 5.4 could not be precluded. Therefore, SCE&G

selected a sample of remaining stock items for on-site hardness

testing. The sampling plan was based on MIL STD 105D. The
sample was tested in accordance with the arbitration method
described in ASTM F606 which provides greater accuracy in the
hardness reading. Hardness readings for all bolts in the sample

were well within the specified range. Based on these results.

-1-
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!'

the low hardness reading for Il is considered random; however,

to gain further assurance, LAW has been requested to return the

test specimens. II will be retested using the ASTM F606

arbitration method.
.

SAMPLE VCS-81558/ Item K, and VCS-81565/ Item L. ASTM A325 Bolts,
' 7/8" O AND 1/2" O. SAFETY RELATED

Both of these samples (Item numbers K and L) meet hardness and
,

tension requirements, but do not meet chemistry requirements for
.

Type 2 bolts. Both samples have high carbon content (0 39 and

0.40 versus a required range of 0.13 to 0 37 per ASTM A325-85)

1 and a low boron content (both less than 0.0005 versus a required

minimum of 0.0005). ASTM A325 Type I is a medium carbon steel

! (required carbon content range of 0.25 to 0.58). Type 2 is a

low carbon steel that has a boron addition (at least 0.0005) to,

achieve the hardenability that is obtained in Type 1 with carbon
a alone. Since hardness and strength requirements are met, these |

'

bolts are considered acceptable. Based on the wording in ASTM
' A325 Section - 1.2, Types 1 and 2 are virtually interchangeable.

Type 1 is actually preferred for high temperature applications.

Additionally, the more recent ASTM A325-86 requires a carbon
content of 0.13 to 0.41 for Type a bolts, which would render

'

these bolts acceptable.
.

4

SAMPLE VCS-81560/ Item N, ASTM A490 BOLT, 7/8" O, SAFETY RELATED i

i

This sample (Item number N) meets tension and chemistry '

requirements, but does not meet minimum hardness requirements, I

having hardness values of RC 22 and RB 95, versus the required
i minimum of RC 33 and BHN 311, respectively. In accordance with (

ASTM A490 Section 7.4, tension tests preclude hardness tests, !

!acceptance is based on tensile requirements in the event

hardness test results are low. Therefore, this sample is;

acceptable.

'

; SAMPLE VCS-81541/ Item T, ASTM A574 CAP SCREW, 3/4" O_, NON

SAFETY RELATED
,

! t

This sample (Item number T) does not meet the minimum hardness I
,

requirement of Rc37 and was not required to be tested for :

tension. This item was taken from non-safety stock items which !
;

|
-2-;
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,

were not procured to a specific ASTM standard. ASTM standard A-

574 was utilized as the testing standard because it most closely

related to the item. This is a non-safety item which would not

have any effect on the safety related function of the plant.

SAMPLES VCS-81531/ Item W, VCS-81538/ Item X, and VCS-81539/ Item
Z. ASTM F593 BOLT, 1/20, 3/4" 0 5/8"Q, NON SAFETY RELATED

All of these samples (Item numbers W, X, and Z) have a low
sulfur content (0.01 versus 0.15 minimum required). Since Grade

303 is an austenitic stainless steel to which sulfur is added to
improve machinability, the low sulfur content should have no
detrimental effects on the performance of the samples. Two of

the samples (Item numbers W and X) have slightly low nickel
content (7.89 and 7.96 versus 8 to 10 required). The check

analysis limits for the 5.0 to 10.0 range of nickel content per

ASTM A555 is 20.10. ASTM E353 requirements for rounding off

indicate one significant decimal place for nickel analysis in

this chemistry range. Therefore the following table applies for

nickel content:

LAW TEST ROUND OFF CORRECT CORRECTED

RESULT PER E353 PER A555 R ESULT

Piece W 7.89 7.9 +0.1 8.0

Piece X 7.96 8.0 +0.1 8.1

Therefore, the nickel content is actually acceptable.

One of the samples (Item number X) has a hardness of 36, which

is higher than the maximum allowable Rockwell C of 32 required

by ASTM F593. This item was taken from non-safety stock items

which were not procured to a specific ASTM standard. ASTM

standard F593 was utilized as the testing standard because it

most closely related to the item. This is a non-safety item

which would not have any effect on the safety related function

of the plant.

!

3-



Enclosure VI to NRC Bulletin 87 02
January 12,1988
Page l of t

ENCI.OSUllE VI

ItEQUEST 6:

Hased on the results of the testing and review of current procedures,
describe any further actions being taken to assure that fasteners used in the
plant meet the requisite specifications and requirements and that the
operability of safety related plant components is not affected.

Response:

Due to the acceptability ofIhe test results, V. C. Summer Station concludes that the
current program andprocedures are sufficient to assure that fasteners used in the
plant meet the necessary requirements to perform their intended functions.


