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ASEA CODE 504 635 8084 346 865"

January 29, 1988
RBG - 27359
File Nos. G9,5, (9.33.1

U. S. Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

Gentlemen:
River Bend Station - Unit 1

Docket No. 50/458
NRC Compliance Bulletin 87-02

Attached 1is Gulf States Utilities Company's (GSU) response to NRC
Compliance Bulletin 87-02 "Fastener Testing to Determine Conformance
with Applicable Material Specifications".

The attachments provide the information requested by Action Items | to 6
in the bulletin, For convenience, this letter provides a complete
response, resubmitting and superseding GSU's initial response on this
subject dated January 15, 1988 (RBG-27292).

If you have any questions or require additional information, please
contact Mr, L, L, Dietrich of my staff at (409) 838-6631, ext. 4603,

Sincerelyﬁo(m

vJ. E. Beoker
Manager-River Bend Oversight

JEB/LLD/ch
Attachments

ce: U, S. Nuclear Regulatory Commission
Document Control Desk
Washington, D. C, 20555

Senior Resident Inspector
Post Office Box 1051
St. Francisville, LA 70775

2020123 880129 2
BB CADOCK 05000428 %
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

STATE OF LOUISIANA §
PARISH OF WEST FELICIANA :
In the Matter of : Docket No. 50-458
GULF STATES UTILITIES COMPANY :
(River Bend Station :
Unit 1) §
AFFIDAVIT

J. E. Booker, being duly sworn, states that he is Manager-River Bend
Oversight for Gulf States Utilities Company; that he is authorized on the
part of said Company to sign and file wit' “e Nuclear Regulatory
Commission the documents attached hereto; that he has read all of the
statements contained in such documents attached thereto and made a part
thereof; and that all such statements made and matters set forth therein

are true and correct to the best of his knowledge, information and belief.

E. Booker

Subscribed and sworn to before me, a liotary Public in and for the State

and Parish above named, this o< & _&__ day of y/m;4wj »
¢ il
19 54 .

,L;é;ﬁgk'.<, ,:St—is:ﬁZQQZElﬁ-

Notary Public in and for
West Feliciana Parish, Louisiana

My Commission is For Life,



ATTACHMENT 1

Response to Actions Requested in NRC Compliance Bulletin 87-02

Action

1.

Describe a) the characteristics currently examined during receipt
inspection of fasteners, and b) the internal controls utilized
during storage and issuance from stock to assure the appropriate use
of fasteners,

Resgonee

la.

For ASME fasteners the necessary requirements are developed into
purchase orders from specifications by Engineering. Once this is
accomplished, QA reviews and approves the purchase order and
prepares a Receiving Inspection Report (RIR) for QC. This
delineates the required inspection attributes to be verified.
During receipt inspection, QC Receiving Inspectors review the
purchase documents and the RIR to obtain the applicable
documentation required, material type ordered, and the material
code specification (edition/addenda). uUnce all the requirements
are established, the documentation received 1is reviewed for
compliance as to completeness, accuracy, and legibility along with
material type and grade, quantity certified, identification, and
marking per ASTM and/or code requirements, Also, included in this
review are the following:

a) That the vendor's (supplier's) name and address appears on the
Qualified Suppliers List (QSL) and that the vendor is approved
to supply ASME material as required.

That the Certification of Compliance (COC) and/or Certified
Material Test Report (CMTR) reference the applicable material
grade heat number, or heat code of material supplied as
required.

When invoking Section III Quality System Program, that the
material supplier or material manufacturer and supplier holding
Quality System Certification (QSC) provides the certification
number and expiration date on the COC and/or CMTR.

If the material supplier/material wanufacturer is not a QSC
holder, evidence shall be vevified that the CMTR or related
documents are traceable to the CMTR and that the material
furnished was manufactured and supplied tu requirements of the
Quality System Program approved by the material supplier.

Chemical and physical data as referenced on the CMTR are
verified to be in compliance with the applicable code year as
certified by the material supplier.
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NOTE: QA verifies ¢) and d) above during preplanned scheduled
audits and surveillances of vendor's facilities to approve
and maintain the vendor on the QSL.

Fastener materials with satisfactory inspection results are entered
into the "Traceable Material Code Log" by bolting heat/code number
along with inspection report number, P. O. number, material type,
material supplier, quantity received and material description,
This log is maintained and controlled by QC.

The receipt inspection of non-safety related fasteners is a
commercial inspection conducted by trained storeroom personnel,
The receipt inspection includes:

a) Examining the Items and packaging for evidence of damage or
exposure to detrimental conditions.

b) Comparison of the items received against the vendor's packing
list and against the purchase order requirements for:
1) Quantities
2) Description
3) ldentification (labeling, tagging)
4) Special marking such as batch, lot, heat, and serial
numbers, as applicable

¢) 1If the purchase order required any special certifications, they
are verified to apply to the material received and that all
required documentation has been received.

d) If discrepancies exist in the commercial receipt, they may be
resolved by warehouse supervision, with the assistance of
Expediting for communications with the vendor, or with the
assistance of Design Engineering for questions beyond the
expertise of the warehouse supervision.

Results of the commercial receipt inspection are recorded on a
Material Receiving Report (MRR).

|b. The internal controls wutilized during storage and issuance are
discussed below.

Storage

After satisfactory receipt, fasteners to be stocked are stored in
bins, drawers or other containers which separate them from other
dissimilar items, Through the use of box tags or stock cards, the
identity and traceability of both safety and non-safety related
material is maintained. Additionally, for safety related material,
the QC inspection tags/stickers are attached to the item or
container to maintain asscciation of the item to the receipt
inspection performed.




Issuance

At time of 1issuance, the requesting discipline provides a
description of the material required and/or stock code number used
to identify the material. The quality class of the job and whether
or not it is an ASME job is indicated on the stores requisition,
For ASME jobs, engiineering prepares and approves the stores
requisition indicating ASME code class; material type and grade;
size and thickness, as appropriate; and applicable code year and
addenda. For ASME jobs, a QC Inspector verifies correctness and
traceability of the material prior to issue. For other safety
related jobs, the storeroom personnel issue appropriate quality
class material as indicated by the quality class of the job.
Quality Control inspectors attach inspection stickers/tags on the
quantity issued 1f the initial inspection had resulted in the tag
being attached to the container from which the {tems were being
issued. For non-safety related jobs, fasteners are issued as
requested by the user, Fasteners which were procured to a more
restrictive quality class may be 1issued to a non-safety related
application if no non-safety related items are available.

Action

2, Select a minimum sample of ten (10) non-safety related fasteners and
ten(10) safety related fasteners from current, in use, stock.

3. For the selected sample of fasteners in item 2, include a sample of
typical nuts that would be used with each fastener.

Rcsgonse

2,3. The sample selected, under NRC supervision, for RBS is listed below
and is shown 1in Attactment 2 (B = bolt or stud, N = nut). The
majority of the fasteners at RBS were procured as QA Category 1.
The samples were selected in approximate proportion to in-plant
usage. Note that the following materials identified as being of
interest in the bulletin are not in stock: Al93 grade Bl6, SAE
J429 grade 5 and 8, A325 types 2 and 3; A354 grades BB and BC, A490
and A-320 LTM.

ITEM MATL ASME GRADE Q-CLASS

1B SA193 (CL B6
IN SA194 (CL 6
2B SA193 (CL B7
2N SA194 (CL 2H
3B SA193 (CL B?
3N SA194 (CL 2H
4B SA193 (CL B?
4N SA194 (CL 2H
5B SA193 (CL B7
5N SA194 (CL 7

Pt Pt Pt Pt Pt i b et Pt et




ITEM MATL ASME GRADE ~CLASS

6B SA193 (CL 1) B8 1
6N SA194 (CL I) 8 1
7B SA307 {CL 1) A 1
IN SA307 {CL II) B 1
8B SA325 (CL 1) 1 1
8N SA194 (CL 1) 2H 1
98B A307 A 1
9N Al94 2H 1
10B A307 A 1
10N Al94 2H 1
11B A325 1 1
11N Al94 2H 1
128 A325 1 1
12N Al94 2H 1
138 A325 1 1
13N A563 ¢ 1
14B A325 1 1
14N Al94 2H 1
158 A449 NA 1
15N Al94 2H 1
168 A574 NA 1
16N A563 DH 1
178 A307 A 2
17N Al94 2H 1
188 Al93 B7 2
18N Al94 2H 1
19B A354 BD 2
19N A563 DH 1
208 A307 A l
20N Al94 2H !
Action
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.

Resgonse

4, Chemical testing, mechanical testing, and hardness testing have been
performed on the samples as required by the bulletin by
Massachusetts Materials Research, Inc., of West Boylston,
Massachusetts, Testing was done in accordance with the requirements
of the fasteners specification, grade, and class, and the tests have
evaluated the ultimate tensile strength, hardness, and chemical
properties as required by the fasteners specification grade and
class. Additional tests, (e.g. proof load or impact testing) were
also performed as appiicable.



Action

S. The results of all tests are to be reported to the NRC utilizing the
format shown in the attachments to Bulletin 87-02, For any fastener
found out of specification, provide a evaluation of the safety
significance including consideration of the most limiting condition.

Resgonlo

5. Test results for all tests performed are provided in Attachment 3,

Test results on seven of the fasteners tested (1B, IN, 5N, 8B, 12N,
138, and 16N) contained out of specificatfon conditions., None of
these out of specification conditions resulted in an adverse impact
on the safety of operations, A summary and a detailed safety
evaluation for all of these out of specification conditiors are
provided in Attachment 4.

Action

6. Based 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 1equisite specifications and
requirements and that the operability of safety related plant
components is not affected.

Rclgonlo

6. This testing program and subsequent safety evaluation resulted in
all fasteners tested being acceptable for use as is with no adverse
{mpact on the operability of safety related plant components. A
review of current, related RBS procedures identified no procedural
deficiencies. Currently existing GSU programs ensure that if
concerns are identified with fasteners at RBS or elsewhere within
the nuclear industry, that they will be promptly evaluated,
including, as appropriate, an assessment of root cause and a failure
analysis,

GSU therefore concludes that current programs ensure that fasteners
procured for use at RBS meet the requisite requirements to assure
that the operability of safety related components is not affected.




ATTICRGNT - 2.
FASTENER TESTING DATA SHEET age | of 45

S

*saple 4 RS- /8 -75- X =(.28

pastener Description: | 7 - 8 UN (aA) X 574 WEAVY HEX CAP SCREW wITH
WASNER FACE
Description of Sample Stock Location: PRCIBI

Materia) Specification as Docurented by Licentee Records: &R 193 GR.BG

Head Marking (Specification and Manufacturer) : @

General Plant Application (e.g., Pressure Boundary, Structural) PRESSURE BounNDARY
Vendes: LONE STAR SCREW C€CO., PO. Box /5211, NowsTON TX. 77020
mEG. . TAKENARA SEISARUSKO €O., 470 CIAPAND | HIGASNICSAKA PLANT

QA Requirements Lrposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Hazra

Signature Muf:}"tn\ Date '/'5/83

T T T TT

SEQUENTIAL NO, b
B = BOLT/STWD |
N = NUT |

FEAT OIXE OR L
$ & W BATCH CR
XX = MO MARK |

o

X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
EI1ZE, DIA b—

** CATROORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

T1 & IIT = COMMESCIAL GRAE, NON SAFETY RELATED,

SAamer.LES "x.\" - 'g;' wERE SENT Fek ImmacT TESTiInGs

WAk WP Emnple Y:’ g also Teswd

-~



ATTACHMENT - 2,

FASTENER TESTING DATA SHEET Be 2 of 45

sSarple 4 FRBS- (8 -75-% -1.28

Fastener Description: | /¢ - 8 UN CaA) X 574 HEAVY HEX CAP SCREW wiTH
WASHER FACE
Description ~f Sample Stock Location: PRCIBI

Material Specification as Documented by Licensee Records: &§A- 193 GR. B¢

Head Marking (Specification and Manufacturer) : (D)

**Class/Procurement Level: I

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

Vendor: LONE STAR SCREW C€O., PO. Box /5211 , HOWSTON TX. 71020

mEG. . TAKENAKA SEISARuSHO €O. , 470 CIArAN) | HIGASHIOSARA PLANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone ¢ Webster

Licensee Representative: M. N, Hazra

signature _ XA a224 pate ///3 /88

SEQUENTIAL NO, e
B = BOLT/STWD |
N = NUT [

HEAT CCDE OR L
§ & W BATCH CR

XX = NO MARK |
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE I
SIZE, DIA }

** OATEIORY 1 = SAFETY RELAT D. PROCURED FROM VENDOR (N
QUALIFIED SUPPLIE.'S LIST

n.m-mm,nww.

SAmPLES “YA" % "73" wERE SENT FeR ImeacT TESTING

EJL\\ wp “ n\?la Y3 was alse tested




ATTACEMENT - 2

FASTRNZR TESTING DATA SHEET Bep 3 of 45

*Saple IDY RS- IN-I19-X=1.28

Pastener Description: | /4 " HEAVY WEX NUT

Description of Sample Stock Location: LWEI1an

Material Specification as Docurentsd by Licensee Records: SA-/9Y4 GR. &

Head Marking (Specification and Manufacturer): @

sClass/Procurement Level: L

General Plant Appw:nuun (e.g., Pressure Boundary, Structural) PRESSWURE BowNDARY

vendor: GULFALLOY , Inc. P.O.BOX 525/8 ,MHOUSTON TX. 170852

MANUE. | TAKENAKA EETBAKUSHO €o. LT0. CJAPAN) NIGASNIOSARA FLANT.
QA Requirerents Lmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Haira

sigaeure __S{ N\ 0dag e pate '/ /3/86

ewd T T 1 1

SBUENTIAL NO, e
B = BOLT/STWD |
N = NUT |
EEIAT OIXE OR L
§ & WRNTH R
MANUF, MARK r
XX = NO MARK l
X = SAMPLE 70 BE TESTED &
Y = BACK UP SAMPLE
SIZE, DIA b

* OIEORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
CUALIFIED SUPPLIER'S LIST

I & III = COMESCTAL GRADE, NON SAFETY RELATED,

“ . N . x
SAMPLES X 2 § X3 wERE SE»Jr:'/MMcv TEST /NG




PLANT b—
mmm..————J
B = BOLT/STUD |

N = NUT I
HEAT CCOE OR |

MANUF. MARK

XX = NO MARK l
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA b—

ATTACORENT « 2.
FASTENER TESTING DATA SHEET

*Sample ID4 RS- 28-O0NP- X - 0,78

Fastener Description: ¥y <10 x 3 ¥y wex car scrEWS

Description of Sarple Stock lLocation: WP w40

Material Specification as Documentsd by Licensee Records: $4./93 &R 00

Head Marking (Specification and Manufacturer): 78

**Class/Procurement level: I

General Plant Application (e.g., Pressure Boundary, Structural) PRESSuRE GounOaRY
Vendor: Ae G ENGINEERING CO. %640 E. LARPALMA AVE .

mAnKF. I TEXAS BouT , NowusTown TX.

mmumuwmvmno.Amnwbym‘m

Licensee Representative: M. N, Hazra

sigature ___ JATd2 254 oate '//3/C8

e ———

8- . et

Sﬁwmfﬂl l

** CATEURY I = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

II & ITI = COMMERCTAL GRADE, NON SAFETY RELATED.

?\L,c o c(

w5



ATTACEMENT - o2, -
FASTENFR TESTING DATA SHEET .

sSmple 4 FES- 2N - ABC X ©:78

Fastener Description: Vi " MEAVY NEX NWTS

Description of Savple Stock lLocation: LwN 43R

Materia)l Specificaticn as Documentsd by Licensee Recorda: SQ./ 94 GR, 2N

Head Marking (Specification and Manufacturer): €

**Class/Procurement Level: I

General Plant Aa:ucn.um (e.g., Pressure Boundary, Structural) PRESSURE OoOwnNDARY

Vendor: Ay G ENGINCERING CO. NGHO £ LAPALMA AVE. ANANEIM €A, 9a8e"

MANUE.  NAMANAKA NUT MFEG. €o. 70 CMimeg) JAPAND
QA Requirerents Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Hazra

sigatare __ A A T/a 4 ha vate /[/3/88

S e

SEURNV.IAL NO, b
B » BOLT/STWD |

S - NOT I

FEZAT OODE CR |
§ & W BATCH (R
XX = NDO MARK I
X = SNPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA b—

** CATEOORY I = SAFETY RELATED, PROCURED FROM VENDOR OR
QUALIFIED SUPPLIER'S LIST

I1 & 151 = COMENCTIAL GRADE, NON SAFETY RELATED.



ATTACHMENT - oL,

FASTENER TESTING ATA SHEET Fage @ of 45

*Sample ID¢ ‘QQ'COG°*-O.C'75'

rastaner Description: 78 - 9 wnve (am) x $7a TFL sTubd

Description of Sample Stock Location: WwH ¥38

Material Specification as Documented by Licensee Records: SA-/93 GR. @7

Head Marking (Specification and Manufacturer): €3

+*Class/Procurement level: I

General Plant Agplication (e.g., Pressure Boundary, Structural) PRE SSWRE QounNOARY

Vendor: Av G ENGINEERING CO. 4éYo € camraimA AvE .

mAnuf. \ MAMANAKA NuT MF&. CO. LTO (:~M~)
QA Requirements Lmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

Signature M aAazra Date //3/88

.m- - - -

PLANT b=
SBQUENTIAL NO, b
8 = BOLT/STD |
N = NUT I
HEAT OCOE OR L
S & W BATCH OR
UF. MARK |
XX = NO MARK |
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE |
SI12E, DIA }

ot CATRIIRY I = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFTED SUPPLIER'S LIST

II & ITI = COMMERCIAL GRADE, NON SAFETY RELATED.

B



ATTACHMENT - o2
FASTENER TESTING DATA SHEET

sSarple I§  RES- IN- INI - X -©. 875

Fastener Description: V@ * 9 WNEAVY WEX NUTS

Description of Sample Stock Location: LW P &/A

Material Specification as Documentsd by Licensee Records: SN 199 GR. QN

Head Marking (Specification snd Mamufacturer): €

**Class/Procurement Level: I

Ganeral Plant Application (e.g., Pressure Boundary, Stnctural) PRESSURE GOUNOARY

Vendor: LONE STAR ScREw) Co ., 5836 ARMOWR DR., FPO.B0x 15211, NowSTON TR,
77020
MANLE: NAMANAKA ~ur mrg. €o. 110, CHIMETZ IAPAN)

uwwmw:o.amnwwmcm

Licensee Representative: M. N, Hazra

sigrature S M Iaana Date ///3/8 8

CQUALIFIED SUPPLTER'S LIST

I & IXI = COMMERCTAL GRAZE, NON SAFETY RELATED.



ATTAORENT - 2

;L,hv (Q» Cs 45
FASTENER TESTING DATA SHEET .

sSaeple I4 K85~ 48 - BASCC) - X - I.©

Fratener Description: 1° - 8 une x 3 "tonG GowT
Description of Sample Stock lLocstion: WRA RYA
Material Specification us Documentsd by Licensse Records: SA-i93 GR. BN

Head Marking (Specificatior and Mamufactwer): S
*sClass/Procurement level: X
General Plant Applicatior (e.g., Pressure Boundary, Structural) PRESSURE BOWNOARY

vendor: POWER » ENGINEERED PRoOWeTS fO. BoX 332 .S, PLAINFIELD WNT OF8c

mAnuE. t SuikivaNn BOAT €O . 3438 So. mALT AvE ., CommERCE C€A. J0o4o
A Requirements Irposed on Vendor: Q.A Program Agproved by Stone § Webster

Lizensee Representative: M. N, Harra

e T TTTT

SEQUENTIAL NO, et
B = BOLT/STWD |

N - NUT |
HEAT OCODE OR |
B & W BACH R
wer, om |
XX = NO MARK |
X = SAMPLE TO EE TESTED
Y = BACX UP SAPLE
§1ZE, DIA b

** OUWIORY 1 = SAFEIY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SOPPLIER'S LIST

II & IIX = COMESCTAL GRAJE, NON SAFETY RELATED.




ATTACRMENT © 2

dae
FASTENE TYSTING DATA SHYZT foge @ of 45

sSeple I4 KOS WN- KS8-X- 1O

Fasterer Description: /" NEAVY NEX NUT

Description of Sample Stock Location: PYINF

Material Specification as Docurentsd by Licensee Records: SA-/94 GR. aw

Raad Marking (Specificytion and Manutacturer)t (V)

**Class/Procurerent Level: T

General Plant Agplication (e.g., Pressure Boundary, Structural) PRESSURE BOUNOARY

vendor: LONE STAR SCREW CO., 5836 ARMOUR bR, F&. BOX 1SR, HousTON T
manuf. S NAMANAKA Nut mEG. €o. are. C NameTx TarAN ) Tiene
OA Requirements lmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Harra

signature __ S N rapha pate '/ /3/83




PIDCRENT - 2. ey
FASTENER TYSTING DATA SHEET tage 10 of 45

sSeple Y Fus- §8-Okiy - X - 1.35

Fastaner Descxigtiont /7y X 8 Y4 NEAVY NEX NEAD BOLT

Description of Sample Stock Location: WRA 33 A

Material Specification as Documentsd by Licenses Records: SA-193 GrR. G"

Head Marking (Specification and Manufacturer): T8

**Class/Procurement Level: I

General Plant Application (e.g., Pressure Joundary, Structural) PRESSWRE GBOWNOARY

Verdor: NOVA MACHINE PRODUCTS /86885 SHELOON RD. MbOLEBURG NEIGNTE

manuF. 3 TEXAS BOLT Co. Po.BO% /A1l Woustonw TX. q9agy CON'® Yv/30
UWWGW'M:Q.AMUWWM5W

Licensee Representative: M. N, Bazra

Signature MaAahe Date ‘!’3/?‘

e 1 T 1T TT

SEQUENTIAL NO, I
B = BOLT/STWD |
N = N7 |
HEAT OCTE OR I
§ & W BAICH R
XX = NO MARK |

X = SAPLE TO BE TESTED
Y = BACX UP SAMPLE
SIZE, DIA

 OIRIORY I + SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

Y1 & ITT = COMMEFCTIAL GRADE, NON SAFETY RELATED.

"

SampPLES x2 A'x3" WERE SENT FoR ImPACT TE5TG



ATTACEMENT - A

S o
FASTENER TESTING DATA SHEET fage | ot 45

vSeple I RS- SN-RE- X - 1.35

Pastaner Description: | Y4 © NEAvY NEX NUTS

Description of Sample Stock Location: WARN /2.

Material Specification as Documentad by Licenses Records: SA- /94 GR. 7

Head Marking (Specification snd Mamufacturer): J$

*oClass/Procurerent Level: XL

Ganeral Plast Application (e.g., Pressure Boundary, Structural) PRESSWRE QOUNOARY

vendor: GuLEALLOY , INC . Fo. BOX Sas/8 NOWSTUN TX. 7170832

mAanuE. 2 JON. SmiT Po. BOX 7§ 2980 AG RILOERRERK HoLLAND
A Requirerents lrposed on Vendor: o.amnwwmam

Licensee Representative: M. K. Bazre

Signature M Nazha Date ///3/8F

e ST T TT

SEQUENTIAL NO, bemmemmed
B = BOLT/STWD |
N = WT I
EEAT CIXE OR |
§ & W BATCH R
XX » MO MARK |

X = SNPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA b—

** OUTEIIRY I = SAFETY RELATED. PROCUFED FROM VENCOR ON
QUALIFIED SUPPLIFR'S LIST

nom-mm,nww.

SamPLES 'x2, 'x3° WERE SENT FoR /mIACT TESTING




ATINIENT - 2
FASTENER TESTING DATA SHEET

"‘“,' (2 O‘ 45

vsaple I Fas- 68 - MEI9 - X = 0.635

Fastenar Description: ¥8 X & &7wO GOLTS A CONTINUOUSLY TNRERDED
Description of Sample Stock location: #80 32A

Materia) Specification as Docurentsd by Licenses Records: SA-193 GR. G8

Head Marking (Specification and Marufacturer): T

**Class/Procurement _um.z

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

Vendor: NARDWARE SPECIALTY Co. HE8-78 3&™ ST, LonE ISLAND CITY ~NY

MmANUE. : TEXAS BOLT €O. Po.BoxX /ail WowsSTeN TX. 717°00! "ol
mwmeW: Q.A Program Agproved by Stone ¢ Webster

Licensee Representative: M. N. Harra

Signature .}’(.A,"ﬂ;;_gt‘ Date ///3/87%

S e e e e

SEQURNTIAL NO, s
B = BOLT/ST\D |
N - NUT |
EIAT COLE OR l
$ & W BACH (R

XX NO MARK |
X + SNPLE TO BE TESTED

Y = BACE UP SANMPLE f
s1ZE, DIA b




ATTACRENT - 2

FASTRNER TESTING DATA SHPET Fage (3 of 43

sSample I} KBS~ 6N PRS0 - X-© €25

Fastoner Description: &@ -1/ NEAVY WNEX NUTS

Description of Sample Stock location: REI - 812

Material Specification as Documentsd by Licensee Records: SR-/94 5R. 8

Head Marking (Specification and Mamufacturer):

**Class/Procurement Level: T

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

Verdor: Ae G ENGINEERING CO. YN0 £. LAPALMA AVE. ANAKMEIM CA, 280"
mANKE. : TEXAS BOLT CO., PO. BOX (A1, HOUSTON TX. 17251

mwwmw.o.xmnwmmsw

Licensee Representative: M. N, Razra

Signature J‘{MA Date '// 3/88

SEQUENTIAL NO, el
B« BOLT/STWD |
N = NUT |
HEAT CIDE OR |
§ & W BATCH CR
wr. o |
XX = NO MARK l
X = SAMPLE T0 BE TESTED
Y = BACK P S'WLE I
SIZE, DIA b

" OOEOORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SOPPLIER'S LIST

I & IIX = COMMENCTAL GRADE, NON SAFETY RELATED.



ATTACRENT - & Poge 1 of S
FASTENFR TESTING DATA SHEET

ssaple D Res- 78-GLB8- X - 0.25

Fastaner Description: /4 - 2o wne (an) x a/a NEX cAP ScCREW
Description of Sample Stock location: www 438

Material Specification as Documented by Licensee Records: SA° 307 GR. A
Head Marking (Specification and Manufacturer): €=

**Class/Procurement Level: I

General Plan’. Application (e.g., Pressure Boundary, Structural) STRUCTWRAL

vender: A+ G ENGINEERING €O, 4EYO E LAPRLMA KRuE. ANANEIM CA. Y2807

manuf. L NAMANAKA NuT MEG. Co. 4T0. C rapan )
(A Regquirements Imposad on Vendor: Q.A Program Approved by Stone § Webster

Licensee Representative: M. N, Razra

Signature %&A Date ///3/33

B v BOLT/STWD |
N = NT I
I
|

HEAT CODE OR
S & W BATCH OR
MANUF , MARK

XX = MO MARK I
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE l
SIZE, DiA }

o OOEERY 1+ SAFEIY RELATID, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

I1 & II1 = OMMESCIAL GRADE, NON SAFETY RELATED.



ATDOBMENT - A

Poce \b 4 45
FASTENER TESTING DATA SHEET * .

saple N Js- TN AMIOF2-X-© a8

Fastener Description: Yo = WNuT

Description of Sample Stock Location: WR T ING

Material Specification as Docurentsd by Licenses Records: SR - 307 Go. O
Head Marking (Specification and Manufacturer)

--cuum-n.um. Xz

General Plant Agplication (e.g., Pressure Boundary, Structural) STRUCTWRAL

Verkr: GERGEN PRTTERSON 3N MOULTON &T. LACONIA NN

MmANWF. ! LEONARD JED €O ., MT WASNINGTON ,BALTIMORE mb.
OA Requirements Inmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

sigatare M arfelasha Date _'//1/¢5

el TTT T 7

SELUBNTIAL NO, b
» + BCLI/STID |
N - Wr |
HEAT OOXE CR
§ 4 W BRAICH OR
MRTF, MARK
XX = NO MARK |
X = SNLE TO BE TESTED
Y = BCE UP SNOLE
122, DIA b

* OIEIRY 1« SAFETY REATED, PRCCIRED FRON VEPIOR ON
CRLIFIED SUFPLIER'S LINT

I & IXII = COMESNCTAL GRAZE, NON SAFETY REALD.



ATTACHMERT - 2.
F25TENER TESTING DATA SHEET

*Sample ID4 s 88 HIS - X - 1.O

Fastener Description: /-8 X3 NERVY HEX BoLT

Description of Saple Stock Location: URN33A

Material Specification as Docurentsd by Licensee Records: SA-3as TYrE |
head Marking (Specification and Mamfacturer): QIS

**Class/Procurement Level: I

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

Vendor: LoNE STAR S2REw ©CO©. FPO. Box 29185/§ NowsTON X,

MANUF. % BETHLENEM STEEL CoRPFP. LEBANON PLANT
QA Requirements Irposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Hazra

Signature M e, pate ///3/8§

.‘)fhje ‘6 of 45

27299



SBQUENTIAL NO, |

N = NUT |

MANUF., MARK

XX = NO MARK

Y = BXCK UP SAMPLE
SIZE, DIA |

ATTACHMENT - 2.
FASTENER TESTING DATA SHEET

Pﬂtbe IT of 45

*saple IDd  Res- 8B H9S - 4 - 1.O

Fastener Description: /-8 X 3 NEAVY WEX BoLT

Description of Sample Stock Location: &R HW33A

Material Specification as Docurented by Licensee Records: SA:- 32§ TYPE |

Head Marking (Specification and Manufacturer): QLS

t+Class/Procurement levei: L

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

Vendor: LoNE STAR ScREw ©CO. Po. Box 29185/5 MowsTroN TX. 772%9
MANUF. % BETHLENEM STEEL CoRP. LEBANON FLANT

QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

Signature W Date '[Is/tl

!-m/S'NDL

HEAT CCDE OR l
s;wmcnl

x-mmnm%

** CATECORY 1 = SAFETY RELATYD, PROCURED FROM VENDOR QM
CQUALIFIED SUPPLIER'S LIST

I1 & ITI = COMMERCIAL GRADE, NON SAFETY RELATED,

h ac L\ ¢ z: < n\?le ‘Y was (i y\ 2C *Q'J*e({ ’




ATTACEMENT - 4.

FASTENER TESTING DATA SHEET fage 18 of 45

*Sample ID4 res- EN-THL- X = 1.©

Fastener Description: | -8 HWEAVY NEX NLTS

Description of Sample Stock Location: PR IME

Material Specification as Docurented by Licenser Recorus: S/ 194 GR.aH

Head Marking (Specification and Mamfacturer): &L % S

*+Class/Procurement Level: L.

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

Verdor: LONE STAR ScréEw Co . Fo. BoxX /393 NOWSTON TX. n700)

mAaNuF. : JOH. SmiT Fo. Box 75 298c AG RIVOERKERK NOLLAND
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

siguture __JX A Na o pate ///3/53




ATTACEMENT - 2. )
FASTENFR TESTING DATA SHEET Vage |9 of 4§

ssaple ID§ FRBS- 98- AU - X - ©.375

Fastener Description: Y& x 172 car ScrREwS , ELECTROPLATED
Description of Sample Stock Location: PRC & D/

Material Specification as Documented by Licensee Records: AS7m AK.307 GR. A
Hea! Markin~ (Specification and Manufacturer): Ay

**Class/Frocurement Level: T

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

Vendor: CGRAYBAR ELECTRIL <O.

mANUE 4 INOWUSTRIAL FASTENERS LTD. 700 OVELLITTE 37, GuEBEC CANROA
A Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature W pate ///3/5%

PLANT
SBQUENTIAL NO, o
B = BOLT/STUD |

N = NUT |
HEAT CCOE OR |
S & W BATCH OR
XX = NO MARK l

X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA |

** CATEOORY 1 = SAFETY RELATED., PROCURED FROM VENDOR (N
QUALIFIED SUPPLIER'S LIST

IT & ITI = COMMERCIAL GRWE, NON SAFETY RELATED.



ATTACEMENT - 2 ) i
3. raga 20 o( L{‘)
FASTENER TESTING DATA SHEET J

saple ™ RS- _GN =X X @375

Fastaner Description: 3/g " HEAVY WEX WUT, ZINC coArEp
Description of Sample Stock location: P RC 3D/

Material Specification as Documented by Licensee Records: A STM A4 -/94 GF 2 H
Head Marking (Specification and Manufacturer): GT's

*+Class/Procurement Level: I

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

Vendor: POWER ENG/NEERIWVG PRODUCTS JsN¢, Fo Box 382

SowTH fl.ﬁ/»ﬁouo NI, OO0 IC

MANLF. : BETNLENEM STEEL CirP. LCOA s P
QA Requirerents Inpoudonwndorzo..?twr ey ‘Qy"s-’;a-;m

Licensee Representative: M. N, Hazra

Signature .)\«{,A/’ﬂ&%&« oeka /78788

SITTTT

SEQUENTIAL NO, e
B = BOLT/STWD |
N = NUT |
HEAT OCDE OR l
§ & W BATCH OR
XX = NO MARK |
x-mmnml

Y = BACK UP SAMPLE
SIZE, DIA }

** ATEIGRY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
CQUALIFIED SUPPLIER'S LIST

I1 & III = COMMERCIAL GRAE, NON SAFETY RELATED.



ATTACHMENT - 2
Page 2\ ok 45
FASTENER TESTING DATA SHEET 4

*sarple D4 FBS- j0B-PS- X - O 5

Fastener Description: Ya- 13 X 172 Pow€R STRWT QBolT

Description of Sample Stock location: PR E §G1

Material Specification as Documented by Licensee Records: ASTM A-307 TyrE A
Head Marking (Specification and Manufactures): A

**Class/Procurement level: T

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

Vendor: WESTIMG NOWSE ELECTRIC SupPLy co. Po. BoXx 15368 0OATen RovGE LA
70895

mANLE. L INOLSTRIAL FASTENERS  QGuUEBEC CANRDAR
QA Requirerents Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature ‘L(.AWQ/ZU/'!A Date I/IBZ?S’

PLANT |
SBQUENTIAL NO, b——r 1
|
|
{

B = BOLT/STWD |
N = NUT r
HEAT CCDE OR |
S § W BATCH OR

MANUF, MARK |
XX = NO MARK l

|
I
|
X = SAMPLE TO BE TESTED
Y = B*CX UP SAMPLE

SIZ2E, DIA b—

** CATRIXRY 1 = SAFETY RELATED. PROCURED FROM VENDOR (N
QUALIFIED SUPPLIER'S LIST

II & IIT = COMMERCTAL GRADE, NON SAFETY RFLATED.



ATTACRMENT - 2. ]
FASTENER TESTING DATA SHEET fage 22 ok 4s

*Sample ID4 RBS- JON- R - X ~O. &

Fastener Description: /2" HEAVY NEX WNUTS , 2iNnC COATED

Description of Sanple Stock Location: PRC 28 &

Material Specification as Documented by Licensee Records: AsS7m R /94 GR 24
Head Marking (Specification and Manufacturer): P

**Class/Procurement Level: I

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

Vendor: POWER » ENGINEERED PROBLCTS INC. Po. Box 382 S. PLAINFIELD N.T. 07080

mANGE. L MODULUS CORP, [000 moDuiwS RO. mT. PLEASANT PA. /564<
QA Requirements Imposed on Vendor: Q.A Program Aporoved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature M\IAW Date ///3/33

PLANT

SEQUENTIAL NO, bt

B = BOLT/STUB |

N = NUT [

HEAT CODE OR l

S & W BATCH OR

XX = NO MARK I
|

X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA |

** CATROORY 1 = SAFETY RELATED, PROCURED FROM VENIOR ON
QUALIFIED SUPPLIER'S LIST

II & IIT = COMMERCTL GRADE, NON SAFETY RELATED.




ATTACHMENT - 2. >,
FASTENER TESTING DATA SHEET U

—

vSample ID4 RBS- (/8 - BIS - X - ©:.9

Fastener Description: Ja 13 wuNne % a2 HEARUY WEX NERD BoL7 2inC CoOATED
Description of Sample Stock Location: PRC s$8/

Material Specification as Documentad by Licenseu Records: QSTM AR -3a85 TYrPE |

Head Marking (Specification and Manufacturer): G5

**Class/Procurement lLevel: I

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

Vendor: NARDWARE SPECIALTY Cco. 48-7§ 36‘"' ST 4LoNG ISLAND ¢1TY NY 1uO]

mANWLF. » BETHLENEM STEEL | LEBANON PLANT
QA Requirements Inposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N. Hazra

signature S XA R g2, pate '/73/28
PLANT

SBQUENTTAL NO, prmmeee
B = BOLT/STUD |

N = NUT |
HEAT OOOE OR
S & W BATCH OR
MANUF, MARK
XX = NO MARK |
X = SAMPLE TO BE TESTED

Y = BACK UP SAMPLE r
SIZE, DIA }

** CATECORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

I1 & III = COMMERCTAL GRADE, NON SAFETY RELATED.



ATTACHMENT - 2

ree 4 ct 45

*Sarple ID§ R8BS~ /N - IS - X - ©. &

Fastener Description: /a- (3 NEAVY WEX NWTS REO ZINC PLATED
Description of Sample Stock lLocation: PRC 3¢

Material Specification as Documented by Licensee Records: ASTM AR /99 GR. aw
Head Harking (Specification and Manufacturer): J.§

**Class/Procurement Level: I.

General Plant Agplication (e.g., Pressure Boundary, Structural) STRWCTWUR AL

Vendor: AoNF STRAR ScREw ¢0. 5836 ARMOWLR DR, HowsSToN TX. 7Moo ao

manuf. + JoH SsmM7 , WNeiiAND
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N. Hazra

Signature MpNa ea pate ///3/88

PLANT

SBOUENTIAL NO, b e
B = BOLT/STD |
N = NUT I
HEAT COCE OR L
§ & W BATCH OR | ,

MANUF. MARK
XX = NO MARK l

X = SAMPLE TO BE TESTED
Y = BACX UP SAMPLE
SIZE, DIA |

*¢ CATRIORY I = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

IT & IIT = COMMERCIAL GRADE, NON SAFETY RELATED.



PLANT
SBQUENTIAL NO. |————J
B = BOLT/STWD |
N = NUT I
HEAT CODE OR

& W BATCH OR
MANUF, MARK

XX = NO MARK I

Y = BACK UP SAMPLE
SIZE, DIA |

ATTACHMENT -+ 2

Paq : ¥

sSaple ID§ RES- /2B-AS - X - ©.15

Fastener Description: ¥4 - /10 % 2Y/a NEAVY WEX BouTs | RED 2/nC PLATED
Description of Sample Stock Location: PRC SE 2

Material Specification as Documented by Licensee Records: ASTM A-: 3285 TYPE |
Head Marking (Specification and Manufacturer): A S

**Class/Procurement Level: T

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

Vendor: LONE STAR ScREW CO., PO. Gox /§3i/ WeusSTon TX. 7020
mAnufF. ¢+ ARMCO STEEL CoRPF,

QA Reguirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature MW pate ///3/85

X-WJI'IOBE"ES‘:YD‘

** CATEDORY 1 = SAFETY REIATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

II & ITI = COMMERCIAL GRADE, NON SAFE'Y RELATED,



ATTACHMENT - 2

FASTENER TESTING DATA SHEET Page 26 ¢f 45

ssaple ID4  RES- J2A - 88 - X - .78

Fastener Description: V4 /O WERVY HWEX NHTS, ZINC CORTED

Description of Sample Stock Location: PRC 301

Material Specification as Documented by Licensee Records: RS7rm A -194 &SGR aN
Head Marking (Specification and Manufacturer): @S

*sClass/Procurement level: I

General Plant Application (e.g., Pressure Boundary, ftructural) STRWCTWRAL

verdor: HARDWARE. SPFZIALTY CO. ~4&-1§ 2¢™ s7 ionG ZSLANG CITY N.¥. 11101

mAanuF. P BETHLENEM STEEL , LEBANON FLANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webste -

Licensee Representative: M. N, Hazra

sigrature __ M AT KAz o vate /[ 3/8€
[~

PLANT
SEQUENTTAL NO, b
B = BOLT/STWD |
N = NUT |
HEAT OODE OR I
S § W BATCH OR
MANUF, MARK l
XX = NO MARK I
X = SAMPLE TO BE TESTED
Y = BACX UP SAMPLE I
SIZE, DIA |

** CATECORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

II & ITT = COMMERCIAL GRADE, NON SAFETY RELATED.

Back wp wmple 1 was ales tested



ATTACRMENT - 2. . _
d(:jt 47 O& 45

*Sample ID¢ RBS~ /2N - OLC . W - D.75

Fastener Description: Y4 */© NEAVY WEX WuTS , ZINC conTED

Description of Sample Stock Location: PRC 301

Material Specification as Documented by Licensee Records: AS7Tm A /94 &R aH
Head Marking (Specification and Manufacturer): @Ts

**Class/Procurement level: I

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

Vendor: HARDW ARE. SPECIALTY Co. “w8-"8 Jcﬂ 87 ALonG ISLANO CiTY N.Y. 11100

manuF. BETHLENEM STEEL , LEBANON FLANT
QA Requirements lmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representat.ive: M. N, Hazra

Signature M g st A Date '//3/“

PLANT
SBOUINTIAL NO, bt
B = BOLT/STUD |

N = NUT |

HEAT CODE OR L
S & W BATCH OR

XX = NO MARK I
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE |
SIZE, DIA |

** CANTEIORY 1 = SAFETY RELATED, PROCURED FROM VENDOR (N
QUALIFIED SUPPLIER'S LIST

IT & II1 = COMMERCIAL GRADE, NON SAFETY RELATED.

t u.Q\ WP H\F\t’. \ ,;\‘_‘\ J(évTc'J
!



ATTACHMENT - 2

FASTENFR TPSTING DATA SHEET Fage 28 of 45

*Sample ID§ ns-'ae-e;i.x - ©0.8785

Fastaner Description: V8 X 3 /a2 WeEAvy Wex 8047

Description of Sample Stock location: pRce 4 G|

Material Specification as Documented by Licensee Records: AS7m A-3a85 rTyre |
Head Marking (Specification and Manufacturer): 8Ts

**Clags/Procurement Level: T

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

vendor: MARDWARE SPECIALTY Co. H8-75 3¢TVST (oNG I SLANG CITY NY. 11ioI

mAanwl | GETHLENEM STEEL LIBANON PLANT
QA Requirements Lmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature f(w"fl—x%h pate ///3/88&

. - - - -

PLANT
SEQUENTIAL NO, b
8 = BOLT/STUD |

N = NUT [
HEAT CODE OR ‘
S & W BATCH OR |
MANUF, MARK I g
XX = NO MARK |
x-s»m.tmas':m-.m' J

l

Y = BACK UP SAMPLE
SIZE, DIA }

** CATEOORY 1 = SAFETY RELATED. PROCURED FROM VEMDOR (N
QUALIFIED SUPPLIER'S LIST

II & ITI = COMMERCIAL GRADE, NUW SAFETY RELATED.

r{L\'\R A \‘ ')_\fw‘,\u; ‘\ w5y (:\’.,.) "t‘;tk.(\



ATTACHMENT - 2

FASTENER TESTING DATA SHEET 3¢ 27 of 4§

*sarple I} RS- 138 - BIS - ¥ - © 878

Pastenar Description: V8 X 3/a WeEAyY HEx 80L7

Description of Sample Stock location: Prec 4 8/

Material Specification as Documented by Licensee Records: AS7m "R-3a85 rvere |
Head Marking (Specification and Manuiacturer): 8Ts

**Class/Procurement Level: T

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

vendor: MARDWARE SPECIALTY Co. H8-75 36TVST LonG I SLAND C/TY NY. 11101

mANuF. | BETHLENEM STEEL LEBANON PLANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

signature I LA Rl oo pate ///3/68
v

PLANT
SEQUENTIAL NO, p——emeeered
B = BOLT/STUD |
N = NUT |
HEAT CCDE OR l
S & W BATCH OR
XX = NO MARK l
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE r
SIZE, DIA |

** CATECORY 1 = SAFETY RELATED., PROCURED FROM VENDOR ON
QUALIFTED SUPPLIER'S LIST

II & III = COMMERCTAL GRADE, NON SAFETY RELATED.

back up ’,JY“?\i \{ WS -;\60 *\",*Qk\




ATTACHMENT - 2. :
FASTENFR TESTING DATA SHEET fage 30 of 4§

*Saple ID4 RBS- /3N - BTS - X - ©0.895

Fastener Description: Ys -9 NuTS UNFIN I SHED

Description of Sample Stock Location: PRC 3 € |

Material Specification as Docurented by Licensee Records: A S7TmM A -S&¢3 &R C
Head Marking (Specification and Manufacturer): 1%

**Class, Procurement Level: I

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

Vendor: LONE STAR SCREW co , S8ac ARMOWR. OR, HMNousSTON TX. 7M020

mAanuF | BETHLEWNEM STEEL  LEGANON ANT
Requirements Lmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Hazra

Signature M-ﬂﬁs’b\ pate ///3/€8

PLANT
SBQUENTIAL NO, bt
B = BOLT/STID |
N = NUT |
HEAT CCOE OR |
S & W BATCH OR
MANUF, MARK I
XX = NO MARK I
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE

SIZE, DIA |

*¢ CATECORY 1 = SAFETY RELATED. PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

nnm-mm.nmm.



ATTACEMENT - 2
FASTENER TES [TNG DATA SHEET

aplemt rs- /48 -SB-X- 0875

Fastener Description: 7/8 X 5 V2 GALVAN/2ED BoiTs

PL\‘).; 3 ol 45

Description of Sample Stock location: L2 R¢ 482

Materiz] Specification as Documentsd by Licensee Records: ASTAM 4 -325 TYPE |

Head Marking (Specification and Mamufacturer): S8

#eClass/Procurement Level: I

General Plant Appuauas (e.g., Pressure Boundary, Structural) STRUCTVRAL

vendor: LJONE STAR SCREW ¢O pa Box 1393 HusroN, TX 27001

MF&: MODULUS CORP SCREW RWD BXT DIV, 1000 #MODULYS KD, M7, FLEASANT,
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster PA. )5F66

Licensee Representative: M. N, Hazra

Signature -’L'(Afﬂﬂgh Date ' // 3/88




AITACHMENT - 2 . .
FASTENER TESTING DATA SHEET ge 32 o 45

ssaple 4 REs- /4N - BLS - X - ©.8%5

Fastener Description: 7/&8 + § WEAvY WEX ~NWTS K ZiNC CoATE)
Description of Sample Stock Location: PRE 3 £ |

Material Specification as Documented by Licensee Records: ASTm A-19%Y GR. A
Head Marking (Specification and Manufacturer): G]g

+*Class/Procurement lLevel: T

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

vendor: HARDWARE SPEC I ALTY CO. ~&-18 3¢ TV s7T. LonG ISLAND ciTY N.¥. 11101

MmAanuF . BETHLENEM STEEL  LEBANON PLANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature —F(M-'jdv&;('lk Date / /13 /S8

PLANT
SBQUENTIAL NO, peed
B « BOLT/STUD |

N = NUT |

KEAT CODE OR |

S & W BATCH OR

MANUF ., MARK I
XX = NO MARK |
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE I
SI12E, DIA b—

** CATECORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIFD SUPPLIER'S LIST

I1 & ITI = COMMERCIAL GRADE, NON SAFETY RELATED.



ATTACHMENT - & -
FASTENFR TESTING DATA SHEET

sSaple 4 RBS- ($8-08Is - X - 0.375

Fastener Description: %8 x 1 /a NEAvY NEX Boi7S | GALVANIZED
Description of Sample Stock Location: PRC &6¢ /

Material Specification as Documented by Licensee Records: ASTM A 449
Head Marking (Specification and Manufacturer): 4L

+*Class/Procurement Level: I

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

Vendor: WARD wWARE SPECIALTY <co. 48:7§ 3¢ ST, LONG ISLAND CiTY NY. 111

mANUF. | BETHLEHEM STEEL , LEBANGN PLANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

Signature f(}f‘ﬂM’u pDate ’// /%8
[

PLANT
SBQUENTIAL NO, et
8 = BOLT/STWD |
N = NUT |

HEAT CODE OR L

S & W BATCH OR

wer, wex |
XX = NO MARK I
x-mmuml

Y = BACK UP SAMPLE
SIZE, DIA b—

** CATMOORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

IT & ITI = COMMERCTAL GRADE, NON SAFETY RELATED.



ATTACEMENT - 2

FASTENER TESTING DATA SHEET fage 34 of 45

*Saple ID§ KBS~ (SN - m - X - 0.375

Fastener Description: V/8 - /& NEAVY NEX NuT RINC PLATESD)

Description of Sample Stock Location: PRC 3 G 2.

Material Specification as Documented by Licensee Records: RsTm A-/194 GR. aH
Head Marking (Specification and Manufacturer): /m

**Class/Procurement Level: “L

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

Vendor: LONE STAR ScREw ¢o. PO Box /5ail NowsTosN TX . 770a0

MANUF + MSP INONSTRIES CoRF.
QA Requirements Inmposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Hazra

Signature M'ﬂa@u pate ///3/88

PLANT
SEQUENTIAL NO, b
B = BOLT/STWD |

N o= NUT | '
HEAT CODE OR l l
S & W BATCH OR '
MANUF . MARK '
XX = NO MARK |
X = SAMPLE TO BE TESTED

Y = BACK UP SAMPLE (
SIZE, DIA |

** CATEOORY 1 = SAFETY RELATED, PROCURED FROM VENDOR OR
QUALIFIED SUPPLIER'S LIST

IT & ITI = COMMERCTAL GRADE, NON SAFETY RELATED.



ATTACHMENT - 2
FASTENER TESTING DATA SHEET

*Sample ID§ RS- I1EB8- XX - X - (. 25

Fasterer Description: | /8 x 472 NEAvY WNEy» BorT , TwmnC 3R
Description of Sample Stock location: @3 o /IR

Material Specification as Documented by Licensee Records: Asrm ARA-S7¢
Head Marking (Specification and Mamufacturer): wew &

*+*Class/Procurement Level: I

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

wwiics Ae 8 BuGnEER NG &8, YN0 8. ARPALMA AVE ANANEIm CR. 92806

mANGF. 2 NAROWARE SPEC/IALTY Co, %8-S5 A¢™ g7 Lon& LSLAND citY N T,
QA Requiremerts Imposed on Vendor: Q.A Program Approved by Stone & Webster mr-

Licensee Representative: M, N. Hazra

B i nalbid
Signature S N Rla1 ha
e

* 78S -
T
PLANT b
SPQUENTIAL MO, bl
B = BOLT/STUD L
|

N = NUT




5

ATTACRMENT - 2
FASTENFR TESTING DATA SHEET ge 36 of 45

*Saple ID)  RBS- (GN - BLS - X - /.25

Fastener Description: | /4 -8 HEAVY WEX NWTS , NN CORTED BLACK
Description of Sample Stock Location: PRCQ0D 1/

Material Specification as Documented by Licensee Records: RS7TmM M- S43 GR 0N
Head Marking (Specification and Manufacturer): &S

*+Class/Procurement Level: I

Genzral Plant Application (e.g., Pressure Boundary, Structural) STRWCTWRAL

Vendor: WAROWARE SPEc/ALTY Co. , 487§ 3¢ 57, LonG ISLANO CiTY WN.Y. 1110)

mANUF. | GETHLENEM STEEL, LEBANON PLANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone ¢ Webster

Licensee Representative: M. N, Hazra

Signature f‘(ﬂ‘j{wgu\ Date '/’ 3/88

PLANT
SBQUENTIAL NO. b
B = BOLT/STD |

N o= NUT |
HEAT CCOE OR ‘
S & W BATCH OR
MANUF . MARK l
XX = NO MARK [
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA b

o CATROORY I = SAFETY RELATED, PROCURED FROM VENDOR OW
QUALIFIED SUPPLIER'S LIST

I1 & III = COMMERCIAL GRADE, NON SAFETY RELATED.

{ ‘\‘t.l". W 'ka‘\?li Y NOS ( \\. f;‘b*ét\



ATTACHMENT - 2
FASTENER TESTING DATA SHEET a2 37 of 4§

*Sample IDd RBS- /N - BIS - ¥ - /.28

Pastener Description: (Yo - 8 WEAyY WEX NUTS  Naw CoRTES QLACK
Description of Sample Stock Location: PRC 201

Material Specification as Documented by Licensee Records: RS7mM AN-543 GR 0N
Head Marking (Specification and Manufacturer): &Ts

**Class/Procurement Level: T

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

Vendor: MAROWRRE SPECIRLTY CO., w815 3¢™ sT. LonG TSLANC CiTY WN.Y. 1110

MANUF. | GETHLENEM STEEL, LEBANON PLANT
QA Requirements Inposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

Signature J—(Affq&.a%!a vate /1 3/8%

PLANT
SEQUENTIAL NO, pmes
B = BOLT/STUD |
N = NUT |
HEAT CODE OR l
S & W BATCH OR

XX = NO MARK |
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE [
SIZE, DIA b—

** CATEOORY 1 = SAFETY REIATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

I & IIT = COMMERCIAL GRADE, NON SAFETY RELATED.

Back wp sample ¥ wes also tested.



ATDCRMENT - 2 S 1o
FASTENER TYSTING DATA SHEET 9

ssaple ™) ras- /78 ~Xx- X~ 0.5

Fastener Description: A/ ¥ 2 MEX HERD Boir
Description of Sample Stock location: PRD /8 F

Material Specification as Docurented by Licsnsee Records: AS/M A-307 GR A
Head Marking (Specification and Manufacturer): A/IA/E

**Class/Procurement level: I

General Plant Applicatin (e.g., Pressure Boundary, Structural) S7PUcCruRA L

vendor: DELTA BT coFf LRO Box 15585 BAron ROVGE (A,

MFG! M4 70895
QA Requirerments Irposed on Vendor: NONE

Licensee Representative: M. N. Hazra

Signature M’ﬂ‘%‘u\ Date _J_/__ajg 8

S e

SBQUENTIAL NO. b
B = BOLT/STWD |

N = NUT I

HEAT CCOE OR I

§ & W BATCH (R

XX = ND MARK

X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
§122, DIA |

** ATEOORY I = SAFETY RELATED, PROCURED PROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

I1 & III = COMMERCTIAL GRAZE, NOK SAFETY RELATED.



ATTACHMENT - &

FASTENER TESTING DATA SHEFT q“36 3 4 48

sSaple I RBS- (AN - P - X - ©. 5

Fastener Description: Ya' WERVY HEX NWUTS NoT 0/ GRLVANIZED

Description of Sample Stock location: PRC 282

Material Specification as Documented by Licensce Records: As7Tm A /94 GR. 2H
Head Marking (Specification and Manufacturer): P

**Class/Procurement level: T

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

Vendor: POWER & ENGINEERED PROOLETS IwnC. pPo. Box 38 S PLAINFIELD ~N.T. ercd0

mANLF. * MOoOWLUS CoRP. 1000 MobWLUS RO. mMT. PLEASANT PR, 18¢CCS
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N. Hazra

Signature Wﬂ’lﬂ- pate /// 3/ %

PLANT
SBQUENTIAL NO, b
B = BOLT/STWD |

N = NUT I

HEAT CCODE OR l

§ & W BATCH OR

XX = ND MARK '
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE l
SIZE, DIA

** CATROORY I = SAFETY RELATED, PROCURED FROM VENDOR (N
QUALIFTED SUPPLIER'S LIST

I1 & III = COMMERCTAL GRADE, NON SAFETY RELATED.



MNDCRMENT - 2, Pace 40 4 45
FASTENFR TESTING DATA SHEET ¢

sSople D4 Res- (8@ - 78 - X - o 815

Fastener Description: /8 X 3/a  WTWO. [TweN WNC, WEAVY WEX WEAL QoiT
wWiTH WwRSNER FALE

Description of Sample Stock location: prO /€D
Material thumumudwmmwf ASTM A-I193 GR. G"

|
Head Marking (Specification ard Manufacturer): Q3
**C1rss/Procurement Level: ZT ‘

|

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

vendor: CAPTAL Bo.T 11888 0RRRYL OR, Po Box 2790 OGAaTon RouGl LA. 20818

mAnNsF : TEXAS BosT  NowsTom TX-

QAWW@W::Q.AMJWWM&“& oA

Licensee Representative: M. N, Hazra

Signature HA"ﬂ—‘-aJ./u date ///3/8 ¢

PLANT
SBQUENTIAL NO. b
B = BOLT/STWD |
N = NUT [
HEAT COOE OR l
S & W BATCH CR
MANUF, MARK |
XX = NO MARK l

X = SAMPLE 70 BE TESTED ‘
Y = BACK UP SAMPLE ‘
SIZE, DIA =

** CATRIORY 1 = SAFETY RELATED. PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

n;m-mm,nwm.




RITACHMENT -~ &

PASTENER TYSTING DATA SHEET foge 4t of 45

*Sample ID4 RS- I8N-P - X - ©. 875

Fastener Description: /8 ~ WERVY HEX NWT , ZiNC COATED

Description of Sample Stock location: pec 26 2

Material Specification as Documentad by Licensee Records: ASTm A-/94 GR. aH
Head Marking (Specification and Manufacturer): P

**Class/Procurement level: I

General Plant Application (e.g., Pressure Boundary, Structural) S7TRwcTuwRAL

Vendor: POWER, ENGWNEERED PROONCTS Imnc. Mo Gox 342 & PLANFIELD N.T.
o080

mAaNuF. . MoouiuS eokP. (000 MolwiuS RO. mMT. PLERSANT PR, /844G
QA Requirements Imposed on Vendor: Q.A Program Approved by Store & Webster

Licensee Representative: M. N. Hazra

Signature f‘()\f‘f:ia/ﬁu\ pate //'3/%8
- - - - -
PLANT
SBQUENTIAL NO. b—ed

B = BOLT/STUD |
N = NUT |
HEAT CODE OR I
S & W BATCH OR
MANUF, MARK I ,
XX = NO MARK | '
X = SAMPLE TO BE TESTED

Y = BACK UP SAMPLE |
SIZE, OIA }

** CATELORY 1 = SAFETY RELATED, PROCURED FROM VEMDOR ON
(UALIFIED SUPPLIER'S LIST

II & II1 = COMMERCTAL GRADE, NON SAFETY RELATED,



AITACRMENT - 2, ?069 420(45
FASTENER TESTING DATA SHEET X

ssaple 4 RS- (906 - 0ARL - X - 1.5

Fastener Description: | ¥4 X % /2 GotT

Description of Sample Stock location: RF/- /¢ A

Material Specification as Documentsd by Licensee Records: ASTM A - 3854 &R, 6N
Head Marking (Specification and Manufactwrer): papiuinG BGOLT

++Class /Procurement Level I

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

Vendor: DELTA BoLT CoRP. Po. Box /SS85 OAToN RomwGE LA. 70895

mAanuF : DARLING GBoiT
QA Requirements Imposed on Vendor: Q.7 Program Approved by Stone & Webster w/a

Licensee Representative: M, N, Hazra

Signature MAHapna oate ///3/88

e 1 1T TT

SEQUENTIAL NO, prmeeed
2 = BOLT/STWD |

N = NUT |

HEAT CODE OR l

§ & W BATCH OR
MANUF, MARK
XX = NO MARK |
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE
SIZE, DIA |

** OIPOORY 1 = SAFETY RELATED. PROCURED FROM VENDOR ON
QUALIFTED SUPPLIER'S LIST

II & II1 = COMMEFCIAL GRADE, NON SAFETY RELATED.




ATTACHMENT - o2 —Rl(}‘ 43445
FASTENER TESTING DATA SHEET

ssarple T4 RBS- 19N - BLs - X - 195

Fastener Description: | 74 & WNEAVY WEX NUTS , ~en. ConTED GBLRCK
Description of Sample Stock Location: PRC 2€ 2

Material Specification as Documented by Licensee Records: ASTM A-8§43 GR. OW
Head Marking (Specification and Manufacturer): 61s

*+Class/Procurement Level: I

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

Vendor: MARDWRARE SPECALTY co. ~& 1§ 36"’ ST. Len& T ScAND CITY N Y. ol
mANuF. » BETHIENEM STEEL , LEOANGN ALANT
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

Signature J(J\fﬁ—‘/i‘u\ Date _l_b _Z_‘ §

v

PLANT
SEQUENTIAL NO, el
B = BOLT/STUD |
N = NUT |
HEAT CODE OR |
§ & W BAICH OR

. 0% |
XX = ND MARK |
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE ‘
SIZE, DIA | -—

** CATROORY 1 = SAVETY RELATED, PROCURED FROM VENDOR ON
QUALIFTED SUPPLIER'S LIST

IT & III = COMMERCTAL GRADE, NON SAFETY RELATED.



ATIACIENT - 2
FASTENER TESTING DATA SHPET

foge «* of 45

S~

sseple ¢ Res- 208- A - X - ©. 5

Fastoner Description: 72 <13 X (/2 Powk® STRLT Goi7”

Description of Sample Stock location: PRC SO/

Material Specification as Documented by Licensee Records: ASTM A 3010 TYre R
Head Marking (Specification and Manufacturer): &

**Class/Procurement lLevel: I

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

Ve t,, MFSTNGNOWSE ELECTRIC SuPPLy co. PO Box 1836E OATewn Rou&E A,

i

Te k%S -

maANUF + INOUSTR. AL FASTENERS | GUEBEC cANACA
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M, N, Hazra

Signature M)»dd.&/q;.ﬁA Date //’ 3 /¢

PLANT
SEBQUENTIAL NO, beeed
B = BOLT/STWD |

N = MUT [
HEAT CODE OR |
$ & W BATCH OR
MANUF, MARK i
XX = NO MARK l
X = SAMPLE TO BE TESTED
Y = BACK UP SAMPLE l
SIZE, DIA }

% CATECORY 1 = SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

I1 & IIT = COMMERCIAL GRADE, NOR SAFETY RELATED,

]



ATTACHMENT - <.

e/ - -
Foage S
(‘{)‘ ‘4 L’( 43

—

*Sarple ID4 RBS- 2o~ X -~ ©.95

Fastaner Description: /a2~ WEAVY NEx WNUT  ZinC CoATED

Description of Sample Stock location: Pec 202

Material Specification as Documentad by Licensee Records: ASTM A /94 &€ 24
Head Marking (Specification and Manufacturer): *

**Classc ‘Procurement Level: I

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

Vendor: Pow€R v ENG/INEERED FPROOWLCTS InC. Po. Box 382 § PLAINFELD N.T o%0&C

MmANF 2 MobwivS CoRP. 000 Moduivs RO. MT. PLERASANT AN, 1§¢el
QA Requirements Imposed on Vendor: Q.A Program Approved by Stone & Webster

Licensee Representative: M. N, Hazra

sigature S A Hagsa pate _//13/€5

PLANT
SEQUENTIAL NO, |
B = BOLT/STWD |
N = NUT |
HEAT CODE OR
S & W BATCH OR
MANUF, MARK |
XX = NO MARK l
X = SAMPLE TO BE TESTED
Y = BACY UP SAMPLE |
SIZE, DIA }— -

** CATYOORY I » SAFETY RELATED, PROCURED FROM VENDOR ON
QUALIFIED SUPPLIER'S LIST

I1 & IT1 = COMMERCTAL GRAJE, NON SASLIY RELATED.



Massachusetts Materials Research, Inc.

| Q58-19 1 of 40
ATTACHMENT 3 January 7, 1988

PASTNER TEST RESULYS (14E BOLLETIN §7-02)

SNPLE IDENTIFICATION: RGBS -I1B-785- X - 1.28

MATERIAL SPECIFICATION: SQ- /93 GR. G& ASME I CL. 1 197 E0TieN
v ROVENOA THRU SummER oFf 78

OO COFOSTTION  (wtt)
Required ACCEPTANCE CRITERIA FCR

Test CHRMICAL COMPOSTTION ACTUNL CHEMICAL RESULTS
X Carton - @. 16 MAX . +16
Ik Cuaniue -~ /1. 80 = 13.80 11.17
X = Manganese - /.00 MAX . .67
/. 8 Molybderam -

_X_  Silicon - j,00 mMmAX. .25
L Phosphorus = ©. 04 M AKX .013
s Sulfur - ©.93 mMAX . .014
~a Boron =

Ma_ cooper -

MA_ Nickel -

MA  vanadium -

MECFANICAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECHANICAL RESULTS

_ Ultimate Tensile Strength - /1O K S| 105,000 (psi)
<. 0.2% Offset Yeild Strength - 88 KS/ 83,500 (psi)
. Elongat.cn - /8§ e 22 (%) 4XD
X Reduction in area - 50 67 (%)
X Hardness -~ NONE. 232 BHN
NAL Impact - ASME NG 2300 A testing cancelled per M.Hazra
s? MR Proof Load -

A ImPACT TEST Nel REQUIRED KoR GR B¢ ™mAar:




Massachusetts Materials Research, Inc.
Q58-19 1 of 40 Retest
January 7, 1988

FASTNER TEST RESULTS (I&E BULLETIN 87-02)

SNWLE IIENTIFICATION: RGS - 18+ 1§ -¥Y3-/.25
MATERIAL SPECIFICATION: SR /93 @@ 08¢ AsmE» TIL CLASS |

1997 €0iTioN |

v ROOENOA THRw SummER of 18 |

CEMICAL COMFOSTTION  (we )
Required ACCEPTANCE CRITERIA FOR
Test  CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
_X _ Carton- o /5 mAx . 16, .14*
X Chramium - (/.80 -/3.50 12,12
gL Manganese - /.00 MAX . .70
NMa_ Molybdenum -
X Silicon = /. 00 MAKX . .29
=k Phosphorus - © o4 mAX . .040
ol Sulfur - © 03 mAX . .014
Ma Boron -
s Cooper -
“a_  Nickel -
A Varadium -

*recheck
MECHANICAL PROPERTIL
Criteria for Mechanical fications
Ultimate Tensile Strength - //O KS

ACTUAL MECHANICAL RESULTS

106,000 (psi)

0.2% Offset Yeild Strength -~ 88 KS |

82,000 (psi)

22.5 (%) 4XD

Reduction in area - S0,

68 (%)

.
- .
i Elcngation - /87,
. .
- .

Hardness - non E

225 BHN

AJA‘: Impact - ASME ~B-2300 # testing cancelled per M.Hazr
s Ma_ Proof load - .
REMARKS ¥ ITmPACT TEST NoT REAUIRED FoR GR-B¢6 ™

specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

%ﬁz/ /8>

W &
toor Ll il
b

s
/




Massachusetts Materials Research, Inc.
Q58-19 2 of 40
January 7, 1988

PASTNER TEST RESULTS (I&E BULLETIN §7-02)

sweiz mevrrarion: PRS - /N - /)9 - X- /.25
WAL SPCrINTION: $4 /94 GR G , ASME 4L ci. ! (NB-2080
/974 £D , 578 ALO.

oo M il

(el

CEDOOL COSCEITION  (wed)
Required ACCEPTANCE CRITERIA FCR

Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
X_  caron - .15 MAx .14
X Ovonium - 1.80 « /3.8 13,27
X vaaese - .0 MAx .61
A Molybdemmm -
X silicn- /.00 MAX .27
X posporws - 0.040 MAX .007
X Sufur- 0.030 MAX .005
NA  Boron -
Mp  Cooper -
N/AR Nickel -
AMA  varadiam -
MECHANICAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECEANICAL RESULTS
_N/A  Ultimate Tensile Strength -
A/A  0.2% Offset Yeild Strength -
NA Elongation -
AA Reduction in area - ~
X  Hartess - 228-27/ BHN 227 BHN
S Ipact-  ASME-wN8-2300 *testing cancelled per M. Hazra
N/ Proof load -
— X ImPACT TEST NOT READ FoR GR-& mnmare

1) Acceptance Criteria are based on the atove mentioned ASTM/ASME mater @
speci fication,

2) Itams to be tested are checkad 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

GsL
&)\F‘.ﬁaa,u 12015769
&%(ﬁ_-zﬂf




Massachusetts Materials Research, Inc.
Q58-19 2 of 40 Retest
January 7, 1988

PASTNER TEST RESULTS (I14E BULLETIN 87-02)
SANWLE IDENTIFICATION: RGS -/N - /9 - X3 -/.35

MATERIAL SPECIPICATION: SR (14 GR. & ASmE L CwASS | ~GB 20900

1994 €QTION Summel 18 ROENOA

Test  CHDNOCAL COFQNITION ACTUAL CHIMICAL RESULTS

B Carbon = ©./9 MAK . k2 d

1 Chromium = //. 50 - 13.50 _ 2279

L Manganese -~ /. ©0 MAX . .87

Ma Molybdenum ~

Sk Silicon = /.00 mAK . .41

= Phosphorus = ©. 09Y0 MmAX . 022

s Sulfur = ©. 030 mAx .010

~a_ Boron -

a_  Cooper -

_Ma_ Nickel -

~a Vanadium -

MECHANIOAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECHANTCAL RESULTS

A Ultimate Tensile Strength -

A 0.2% Offset Yeild Strength -

_‘ﬁ_ Elongation -

Ma_ Reduction in area -

- - Hardness - 238 - 271 GwN <27 BHN

Nﬂ“ pact - ASME NGB 2300 testing_cancelled per M. Hazra

Hoins  Sa.  Proof lost~

*IMpacT TEST NOT REQUIRED FoR GR-L ™

1) Acceptance Criteria are based on the above mentioned ASTM/ASME material
specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICABLE

Gsu

LA Maghe (2-/e /22

Wuarl')
i L dedir



Massachusetts Materials Research, Inc.
Q58-19 3 of 40
December 30, 1987

CORRECTED REPORT
PASDER TEST RESULTS (148 BULLETIN 87-02)
SweLz merTrIoaTN: RGS - 2B - 0NP - X -©.75

MATERIAL SPECIFICATION: §Q-/93 GR. B7 ASME L €1 1980 E0ITION
AND ADOLENOAR TWRU SwmmER OF B2

CHEMNICAL COWFOSTTION  (wed)
Required NCEPINCE CUTERIA FOR

Test CERMICNL COMPOSTTION ACTUAL CHEMICAL RESULTS
X Carton- ©.37-0.49 .45
X Cwomim - 0.75- 1.30 1.00
X Manganese -0.65-/./0 92
X Molybdenm - 0./85 0. 2§ .19
T Silicon - 0. 1§ - ©. 38§ 19
K Prosphorus - .04 MAX. .010
». . Sulfur - ©.04 MAX. .023
N4  oron -
Ma ~ Cooper -
MR Nickel -
M vanadium -

MECEANICAL PROPERTIES

cri for Mechanica. ACTUAL MECHANICAL RESULTS

_ X Ultimate Tensile Strengh - /28 KRS 150,000 (psi)
_ X 0.20 Offset Yeild Strength - /OS5 K&/ 140,000 (Point ‘(;:}?’
X Elongation - 16 % 17 (%) 4XD
- Reduction in area - $0 % 55 (%)
.- Hardness - NONE. 293 BHN
Ma  vwpect -
Nlg  Proof Load -
Bass:

1) wcxmumu-ummmmwmmm
speci fication,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

M“fmu 121559 ' A/ p

-
R e
(|10




Massachusetts Materials Research, Inc.
Q58-19 4 of 40
January 5, 1988

PASTNER TEST RESULTS (14 BULLETIN 87-02)

SNFLE TBNTDIATION: KBS 2N -ADC - X+ ©. 75
WATERIAL SPECIFICNTION: S0 . /Of G R 2 M , ASME IIT <t/

1977 ED, THRU 5 78 ALD,

N
|M“

Test ACTUNL OHEMICAL FRESULTS
X_  caton- O 40 m/u 47
MA ot -
. A Manganese -
=l Molybdemm -
L Silicon ~
_X_  Posporus - Q. O40 MAX .009
= Sulfur - 0.050 MAx .010
MA  moron -
Cooper -
1 Nickel -
J’__ Vanadium -
MECENIOAL PROPERTIES
Acceptance Criteria for Mechanical Speciticstions ACTUAL MECHANTCAL RESULTS
_A/A  Ultinate Tensile Strength -
A/A  0.2% Offset Yeild Strength -
A/A  Elongation -
AA Reduction in area -
_ X  Hartress - 248- 352 8m/ 272 BHN
A/K  Impact -
X Proof loed = 5’,45016‘ 58,450 Lb.
EBNeS:
1) w&xwumMmmMMW/m-wm
specification,

2) Iteme to be tested are checked 'X' under the colum 'RECUIRED TEST'
N/A = NOT APPLICABLE

J% % 1215187
e Bl 1225 %7

.



Massachusetts Materials Research, Inc,.
Q58~19 5 of 40
December 30, 1937

FASTRER TEST RESULTS (Y4B BULLETIN §7-02)

swez meeroams: RGBS - 38-C0G - X - ©.875

MATERIAL SPECIFICMIION: S4.-/93 G®€. 80 ASmE JL C4NSS | 1980 E0iTioN
AND ROOENDA THRY TWE Summék of 82

CHBOOAL COFCETTION  fwtd)
ACEPINCE COTERIA POR

Test CHEMICAL COMPOSTTICM ACTUAL CHEMICAL RESULTS
X Catn- ©.37-0.49 242
X Crmim- 0.75 - /.20 1.04
X Manganese - 0.4 5 - (.10 99
s Molybdenm - ©.15 - ©.28 .20
X Silion-0./5§-0.35 .29
W Phosphorus - ©.O4 MAKR . .015
X Sulfur - ©.04 MAX . .031
Ma  meron -
sl Cooper -

L Nickel -
l_ Vanadiam -

MECEANICAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECHANTCAL RESULTS

_ X Ultimate Tensile Strength - /26 RS 132,000 (psi)
2 0.24 Offeet Yeild Strength - (OS5 KS§/ 111,000 (Point (X;')iseilid)
_X  Elongation - /& e 20 (%) 4XxD
.- Reduction in area - 50 7 56 (%)
K Hardress - NoNE 272 BHN
Na et -
~Nja oot load -
RS :

-
—

ma—xuumu-ame-mmm-wm
specification,

2) Items to be tested are checked 'X'‘under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

—parldlaaie 2 fisfe;
o LG

1%!h



Massachusetts Materials Research, Inc,.

Q58-19 6 of 40
December 30, 1987

PASTNER TEST RESULTS (1&F BULLFYIN §7-02)

swiz meaTIATIoN: KBS 3N - J4/-x-0.875
WITRIAL SPCIFICNTION: $9 - /94 GR 2K , ASmE I <cc./

)977 ED. NSO ALD.

Fprt
3188

OBOOL CMECEITIN  (weth)

Required
Test

SRRRKKERRERN

n

&/

K

AYA

I RERA

1) Acceptance Criteria are based on the atove mentioned ASTM/ASME mater’al
specification,

2) Ttams to be tested are checked 'X' under the colum 'REQUIREL TEST'
N/A = NOT APPLICARLE

&V
HRNegha 1215187
_JZEu-ﬁaﬁ‘;ﬁLﬁﬁ“*’7

ACCEPTANCE CRITERIA PR

CHEMICAL COMPOSTTION ACTUAL CHE? JOAL RESULTS
Carton - O 40 MIN .46
Chromium ~

Manganese -

Molybdeman -

Silicon -

Prosprorus - O, O40 MAX . 005

sulfur - 0. 050 MmAX 013

Boron -

Cooper =

Nickel =

Vanadium -

MECENNICAL PROPERTIES

Acceptance Criteria for Mechanical Specifications ACTUAL MECFANTCAL RESTLIS

Ultimate Tensile Strength -
0.2¢ Offset Yeild Strength -
Elongation -
Reduction in area -
Rardness - 2 48 ro 352 BHN 272 BHN
Impact =
Proof load -
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Massachusetts Materials Research, Inc.
December 30, 1987 |

PASTNER TEST RESULTS (14F BULLETIN 87-02)

SNPLE IIENTIFICATION: R8S-¥8-BARS&CI - X - 1.O
MOTRIAL SPECIFICATION: §5-/93 GR. B7 ASME IU. CLASS |
1977 _E0I1TION THRUY SUmMER 18 RODENOA

CENICAL CORCEITION  twth)
Requised ACEPTANCE CRITERIA FOR

Test CHEMICAL OTWROSTTION ACTUN, OMICAL RESULTS
_x__ Carton - 0‘3‘°°."8 046
- 5 uonium - O, 80 - /./0 1.09

x Mangarese - ©.76 ~ /.00 .87
X Molybdenam - ©. /85~ Q. 28 .17

X Silicon - 0. 20 -©. 3§ «25
X Prosphorus - ©.04 MAX .009

X sulfw - ©,. 04 MAX .013
Na  eoron -

| Cooper -
-T__ Nickel -

l Vanadium -

MECEANTCAL PROPERTTES
Acceptance Criteria for Mechanical Specifications ACTUAL MECINIC | RESULTS

B Ultimate Tensile Strength = /26 kS 139,000 (psi)
% 0.2¢ Offset Yeild Strength - |O8 K&/ 124,000 (Point Y%géfg
X Elongation - 16 e 20 (%) 4XD
X Reduction in area - 50 7% 75 (%)

x Hardness - NONE 289 BHN
NA et -
MNg  Proof load - .
REMARES ¢

2) xt-tohmudma-ckd'x'uthrmml\m'mm'
N/A = NOT APPLICARLE

&
Ml
Chrn ; && 1215 87
Maom %‘%’
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FASTNER TEST RESULTS (T&P BOLLETIN 87-02)

vz mevrrIoTIon: RBS - N HeS-X - /O
WATERIAL SPECIFIONTION: S 4 - /94 GR 24 , ASME T €LASS -/
/O8O £OL, VO AOD

Required ACCEPTANCE CRITERIA FOR

Tes:  CHRACAL COMPOSTTION ACTUAL OHEMICAL RESULTS

X caton- O SO N .41

m Chromium -

e N Manganese -
Molybdemm -

__i’__ Silicon -

_X_  Posporus - 0.0 40 MAX <.002

X sufur- C.O50MAx 018 :

A/f  woren - |

o Cooper = ;
Nickel =

| . Varadium - !
MECENNICAL PROPERITES
Acceptance Criteris for Mechanical Specifications — ACTUAL MECHANIOAL FESILTS i

|

A Ultimate Tensile Strength -

Y. 7 ad
A/A  0.2% Offset Yeild Strength -
.78

Elongation - 1
A/A Reduction in area - |
X Rardness - 24 8- 352 BAN 265 BHN i

AA  mpact -
X rootlad- /OG OO0 LS
PSS |

* Unable to proof locad nut due to limitations
of equipment
1) wcxmumMmmmmwmum
speci fication,

2) Items to be tested are checked 'X' under the colum 'REQUTRED TEST'
N/A = NOT APPLICARLE

LA Na g 211414 9
&W&l’f?




Massachusetts Materials Research, Inc.
Q58-19 9 of 40
December 30, 1987

PASTNER "UST RESULTS (I&E BULLETIN 87-02)

SeeLz mENTIFIOTION: RES - SG-OK iy - X - 1. a5

MATERIAL SPECIFICATION: S/ 193 GR. @7 AsmE Ik CLASS | 1974 EOQiTioN
AND SummER 78 AOOENOA

CEMICAL COECBITION  (wtt)
Required ACCEPTANCE CRITERIA FOR

Test CHEMICAL COMPOSTTICN ACTUNL CHEMICAL RESULTS
A Carton- ©.38-0.48 .44
X Cuomim - ©. 80 - [./0 1.00
. Manganese - © . N1S§ - |. 0O .89
_ X olyhdenm -O./§ - 0. 2§ 17
X Silicon - 0.20-0. 3§ 123
.. Phosphorus -~ ©. 04 MAX . .005
_X  sulfur - O. 04 mAK. .025
e  ®oron -
M Cooper -
_Ma  Nickel -
Ma_ vanadium -

MECHANICAL PROPERTIES

Acceptance Criteria for Mechanical Specifications ACTUAL MECHANTCAL RESULTS
_ X Ultimate Tensile Strength - /25 KSi 143,000 (psi)
X U.2% Offset Yeild Strength - 1O S KS§/ 128,000 (psi)
. Elongation - 16 7 18.5 (%) (4XD)
A Reduction in area - $0% 58 (%)
=1 _ Hardness ~ NONE 298 BHN
X upact - ASME ~B8 2300 (full size 56.0 (ft/lbs), 33 (MILS)*
Mo Proot tosd = specimens)
RERYS *Average of 3 tests

specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICABLE

=
ﬂ# 12/16 /¢ 7
Clrn ¢ gl L 13 6 €7
halty ¢
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PASTNER TEST RESULTS (1&E BULLETIN 87-02)

SAWLE IIENTI™ICATION: RGBS - Sw- R€ - X - .38
MATERIAL SPECIFICATION: SR /94 GR.N ASME TL CuLASS | 1914 €6iTion

~wo ROQEMNA

-

CENIOAL COECEITION  fwtd)
Required ACCEPTANCE CRITERIA FOR

Test CHEMICAL COMPOSTTION ACTUNL CHEMICAL RESULTS
_%  Carton- ©.38 -0.%& .43
o Chromium - ©. 80+ 11O 1.03
. Manganese - ©.785 * /.0 O 72
X olypdenm - © /5 -0.28 15
i Silicon = ©. 20 - .35 N
X Phosphorus = ©. 0% mMAX . <.005
< Sulfur - O. 0% mMAY . . 036
.. Poron =
Ma  Cooper -
M Nickel -
M Varadium -
MECEANICAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECIOWICAL RESULTS
_~a Ultimate Tensile Strength -
Ma_ 0.2% Offset Yeild Strength -
_~a_ Elongation =
A Reduction in area -
X Hardness - 2~ & -~ 352 GwN 298 BHN
X Impact = ~G 2300 (3/4 size 12,0 (f+£/1bs), 9 (MILS)**
- Proof load - 1 75 co0 fg%CJ.mens) .
— 'Unab;e to ptqof load due to limitations of
testing machine (120,000 Lbs.) **Average of 3 tests
1) Criteria are based on the above mentioned ASTM/ASME material

specification,

~n

Items to be tested are checked 'X’° under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

=

AN 12/24/2 )

)

W‘ 449
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PASTNFR TEST RESULTS (148 BULLETIN §7-02)
sweLz mmerrIoarIN: X85 68 - MS/9 - x - 0. 625
WAL SPCIFIONTION: S 4 - /93 R, B8 | ASME I cL./
19727 60. THRY S 78 ALD.

GO COMPOSTTION  (wet)
Required ACCEPTANCE CRITERIA FOR

Test CIMIOAL COMPOSTTION ACTUAL CHEMIOAL RESULTS
X carton - O. 08 MAX 066
X  Cumim- /8.00 -20.00 18.53
X Maguese - 2.00 MAN) .81
A/A  olypdenn - |
_X_  silicon - /.00 MAx .65 |
X Posmorw - 0.045 MAX .030
X Sufur- 0. 030 Max 015
AA  Boron -
A/A Cooper -
A Nickel - g.0co~- 12,00 8.79
MA Vanadium ~
MECEANIOAL PROPERTIES
Acceptarce Criteria for Mechanical Specifications Actual Mechanical Results
- Ultimate Tensile Strength = 75 xS/ 90,500 (psi)
_X_ 0.0 Offset Yeild Strength - 30 K51 48,200 (psi)
_ X  Elongation =) 20 2 61.5 (%) (4XD)
_ X Peduction in area - 50 % 73 (%)
¥ Hardness - 223 BWN MAX 185 BHN
AA  mpact -
FRORES

1) WMuﬂamummmmwwmm
specification,

2) Items to be tested are checked 'YES'
N/A = NOT APPLICARLE

JLA g"]'u 12/06/87
Hen w /‘2-/6 87
G 2 2
AT Mk"
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PASTNER TEST RESULTS (I&E BULLETIN 87-02)

SNPLE IIENTIFICATION: RBS -eN PSSO - X - ©.€a§5
MATERIAL SPECIFICATION: SA - /94 GR. 8 ASME T CLASS | 1980 E£0,TiON
AND MOOENOAR THRWw 8BUMMER of 82

:

Test CEMION, COMPOSTTION ACTUAL CHEMICAL RESULTS
X carton - 0.0 MAxX .03
X ovemim- /§,00-20.00 18.80
XY vangamse - 2.00 MAX .84
MA  wolybdenm -
X Silicon - /.00 mAx .61
.. Prosprorus -~ Q. 0485 MAX .025
X Sufwr - 0.030 MAX 011
&/A  ‘Boron -
AL Cooper -
X Nickel - F.00~ /0,50 9,53
A Varadium -
MECEANIOA! PROPERTIES
Acceptance Criteria for Mechanica) Specifications ACTUAL MECHANICAL RESILYS
A& Ultimate Tensile Strength -
40 0.2% Offset Yeild Stiength -
AA Elongation -
ME Reduction in area -
X Rardness - 126~ 300 Biw 147 BHN
MA  mpact -
X rPotlad- /B, 080 LBF 18,080 Lbs.
FOORES :

1) wctwumwmmMMW/utmm
specification,

2) Items to be tested are checked 'X' under the colum 'RECUTRED TEST'
N/A = NOT APPLICARLE

_%_’!'/’*’
ﬁq wh‘u 12/ 7687
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FASTNER TEST RESULTS (I&F BULLETIN 87-02)

SNWLE IIENTIFICATION: RG@S - 76813 X - 0.2§

erlals search,

REV. )

MATERIAL SPECIFICATION: SA- 307 GR. A ASME L CiASS | (980 &o.TieN
AND MOOENOA THWRW SummeER of A2

Mt
e

DAL CONCEITION  (wed)

Required ACCEFINCE CRITERIA POR
oot CERCON. COWORTTION

Carton = NONE
Curomium -
Mancanese - NONE.
Molybdermam -
Silicon - NoNE
Phosphorus = ©.0& MA X,
Sulfur - ©./§ MAX.

A3 338104

Tensile Strength - /9200 L8~
0.2¢ Offset Yeild Strength -
Elongation -
Reduction in area =
Hardness - /27 * &Y GHWN
Impact -
Proof load -

b lkkkb

1) mmwumuﬂmmmmwmwm

specification,

2) Items to be testad sre checkad 'X' under the colum 'REQUIRED TEST'

N/A = NOT APPLIUARLZ

S %ﬁ / 12-2 /-7
AL A Kilaa ta2/2:189
o W" a

+ 25

o713

.090
.021)
.013

ACTOAL MECENNTCAL RESILIS
2,460 Lb,

217 BHN

nc.
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FASTNER TEST RESULTS (1&F HULLETIN 87-02)

SNLE IIENTIFICATION: RBS - IN-AMIoFR - X - ©. 2§
MATERIAL SPECIPIATION: SA- 307 GR. G ASME IIT CLASS Q 1974 EO/TION
SummER OF T4 AOLENDR

IO\ COMTEITIN  (wed)
Required ACCEPTANCE CRITERIA FOR

Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
X Carton =~ NanE. 09
Ma  Cwonium -

X Manganese - NowE 52
~MA Molybdenum -

IF Silicon - woONE. <.01
X Prosphorus - ©./2 MAX . .007
X Sulfur - ©./8 MAX . .011
~A Boron -

A,  Cooper -

Ma Nickel =

M _ Varadiur -

Aoomptance Criteria for Mechanical Specificstions — ACTUAL MECHAICAL RESULTS

~a Ultimate Tensile Strength -

Ma_ 0.2% Offset Yeild Strength -

~a Elongation -

_NA Reduction in area -

A Hardness - y2)-2/12 GHN 189 BHN
NA  ipact -

X Proof load - 2850 LGS 2,850 Lb,
L.

1) Wuamumbu-ammmmm'mmw
specification,

2) Items to be tested are checked ‘X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

=

Llarilayne 1% /6/t7
CW_{/U “% 47
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PASTNER TEST RESULTS (I&B BULLETIN §7-02)

SNPLE IENIIFICOAMTION: RGBS - 8B3- H95- X - (.0
MATERIAL SPECIFICATION: SA - 335 TYPE | ASME L CLASS | (974 ENiTION
AND MODENOAR THRU SummER oF 4

CENIOL CMCSITION  (wed)
Required ACCEPTANCE CRITERIA FOR

Test CHEMICAL COMFOSTTICN ACTUN. CHEMICAL RESULTS
Bl Carbon = ©, 27 MmN . .42
Ma  Owomioe -
3 Manganese - O.4 7 M . .77
Mg wolybdenum -
Ma_ Silicon -
A Phosphorus - O. O Y& MR X . ,005
e Sulfur - ©.O58 MAX . .016
_ Boron = NONE <,001
s Cooper -
Ma Nickel =
. B Vanadium -

MECHANICAL PROPERTTES

Acceptance Criteria for Mechanical Specifications ACTUAL MECHANTCAL RESULTE
_X  Ultimate Tensile Strength - 72 700 4G. 112,000 (psi)
_MNa 0.2¢ Offset Yeild Strength - 79,000 (psi)
Ma_ Elongation - 23 (%) (4XD)
~a Reduction in area - 67 (%)
_X = Hardness - 248 - 33/ ONN 262 BHN
Na ~ impact -
~Na_ Proof Load -
BaNS:

1) mcxwummdmmm-xmm/mmm
specification.

2) Items to be tested are checked 'X' under the colum 'RECUTRED TEST'
N/A = NOT APPLICABLE

asU
._{éf{“#fz%_a_f_wm
o gL ¢ 4>
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FASINER TEST RESULTS (I&E BULLETIN §7-02)

SNFLE IENTIFICATION: RBS - 8BNS ¥ - 1.0
MATERITAL SPECIFICATTON: SA - 3385 TYPE | ASME JT CLASS | 1974 EDiTIoN
AND MODENOA THRU SummER oF N4

Chromium -

Manganese -~ O.4 7 mww

Molybderam -

Silicon -

Phosphorus - O. O Y& MR X
Sulfur - ©.O8§8 MRX

Boron = NONE

Cooper -

Nickel -

Vanadium -

MECEANTCAL PROPERTIES

Acceptance Criteria for Mechanical Specif

Ultimate Tensile Strength - 72 700 48

0.2% Offset Yeild Strength -

Elongation -

Reduction in area -

Hardness - Q48 ~3 31 QNN
Impact -

Proof Load -

Aceptance Criteria are based on the above mentioned ASTM/ASME material
speci fication,

Iters to be tested are checkad 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE
GSU

'L(A ,N(‘:\\A ‘/V,."/g—
T PRTNER

‘:ﬁhj ¢ 3 Ak 1’ 12167
¢ E\%ﬁ

o & A /7
.'w“é% D e e+ gl
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FASTNER TEST RESULTS (14 HULLETIN 67-02)

SNLE IIENTIFICATION: RBS - 8N - THL - X * | o
MATERIAL SPECIFICATION: SR /94 GR 2N ASME L CLASS | 974 EbitioN

AND  RODENOA THEJ SumméER 7 N8

Jwitt

SO CMCSTTION  (wt\)

Required ACCEPTANCE CRITERIA FUR
CEDION, COMUSTTTON

1) Acceptance Criteria are based on the wmntioned ASTM/ASME material
speci fication,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

ST Tagha, 12/06/07
—45&-4['* t?

Test ACTUN. OHEMICAL RESULTS
A Carton - Q.40 MN. +45
Nea  Chromium -
Mg manganese -
MR Molybdenum -
g Ssilicon -
. 5 Phosphorus = ©. 05O MA X | <,005
X sulfw - 0.050 mAx 034
_ig_ Boron -
Ma_  Cooper -
_'_"A_ Nickel =
Ma_ vanadium -
MECHANICAL PROPERTIES
Acoeptance Criteria for Mechanical Specifications ACTUAL MECHANICAL RESULTS
N Ultimate Tensile Strength =
_Ma_ 0.20 Offset Yeild Strength -
_jg__ Elongation -
MNA  Reduction in area -
X Hardness - 248 - 3852 OWN 258 BHN
Mo eact -
X Proof load - 106,000 LGF u

*unable to proof load due to limitations
of equipment.

-
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PASTNER TEST RESULTS (142 BULLETIN §7-02)

SNz UBETIOMIN: RBS~ 9B ~oU-X - ©.5375

WD SEFINING 4 STM A 309 GR A 1932

/

Mo
el

Test CEMIOAL COMPOSTTION ACTQAL OHEMIONL RESULTS
X caton - NowE +19

NA Cromim -

= Marnganese - NoNE ' 33

NMA  plybdenae -

X Silicon « AMowE .023

_ ¥ Powpors - 0.06 MAx .009

= Sulfur - ©./ 85 Mmax 021

NA Soson «

N‘ W -
NA  Nickel -
WA Vanadium -

MENNCON. PICPERTIN

Accaptarce Criteris for Mechenica) Specificstions  ACTON NECENTOM MESGLIS
X Tenaile Strength - L2 80 L 8K 7,300 Lb,
NA 0,20 Offset Yalld Strength -
NA  Elongetion -
NA Recduction in aresa -
X Hardress - 12/~ 24! BN 226 BHN
A Lmpact -
A4 Proot Losd~
L]

2) Items to be tested are checkad ‘X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

Ln Yol 122797

M rRlastv. (2/2087
T

fl.. e
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PASTNER TEST RESULYS (T&E BULLETIN §7-02)

SNPLE IIENTIFICATION: RB S+ IN X+ X - ©0.37§
MAIERIAL SPECIFICATION: A STM A-I9% GR. aw 1979

CENIOL COECSITION  (wed)
Required ACCEPTANCE CRITERIA POR

Test CHRMICAL COMPOSTTION ACTUAL CHEMICAL RESILTS
X caton- O .40 MW 42
NMA  Cuomim -
MA Manganese -
AMA  wolybdenm -
AA Silicon =
X Posporus - 0.040 MAX 019
_X_ sufur- ©.050 MAX 022
A8 woron -
A Cooper -
A/ Nickel -
AR Vanadium -
MECHANTICAL PROPERTIES
Aceptance Criteria for Mechanical fpecifications ACTUAL MECANICAL RESULTS

Ultimate Tensile Strength -

MA

AR 0,20 Offset Yeild Strength -
A/A  Elongation -
w/A
X
LA

Reduction in area =

Hardness - 248.352 BHN 277 BHN

specification,

2) xc—uhmw“m'x'mmmxn'mm'
N/A = NOT APPLICABLE

4%».; 12/6/87
Aen M” !/ /687
”T;*‘A%‘-M
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FASTN' . TEST RESULYS (1&E HUILLETIN §7-02)

SNz marraron: RAS - j1oB-PS- X - 0. §
MAIERIAL SPECIFICATION: A STM A-307 TYyre A (980

CWOAL COECETTION  twed)
Required ACCEPTANCE CRITERIA MR
CEMIOL COSCETTION

Test ACTUNL OMBICICAL RESULTS
_X_ Carton - NOwWE. W17
Mg OCuwomime -
X Manganese - MONE. + 56
Na Molybdenm -
X Silicon - NONE +11
X _ Pospors -0. 06 MAX. 012
X Sufw - ©./§5 mAK. .015
Ma_  oron -
s  Cooper -
~Ma  wickel -
Na Vanadium -
MECENTGOML PROPERTTES
Acomprance Criteria for Machanical Specifications ACTUAL MECROWIOAL RESULTS
- Tensile Strength - 8500 ¢a8rF 13,275 Lb.
A 0.2% Offset Yeild Strength = -
MNA_  Elongation -
MA Reduction in area -
X Hardness = ¢ 2/ - AN NN 223 BEN
~[a  tmpact -
AA  Proof Load -
L. 1Y

speci fication,

2) Items to be tested are checkad 'X' under the colum 'REQUIRED TEST'

N/A = NOT APPLICARLE

Agrs % /22787
q ;E§:335 /;/2//‘-7

Inc.
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PASTNER TEST RESULTS (14F BULLETIN §7-02)

SWPLE IIENTIFICATION: RB8S - ION-P- X = O. §
MATRUAL SPECIFICATION: ASTM A-/94 GR 2w /981

CENICAL COWCETTION  (wed)
Required ACCEFONCE CRITERIA FOR
CHOOOAL COMFOSTTION

Test ACTUAL OHIBOICAL RESULTS
X carton - O. 40 M .42
AA  Owomiam -
A/A Manganese -
/A wolypdenm -
A4 Silicon -
x Phosphorus - O O40 MAY 012
X sufur - 0. 050 MAx 011
M4 woron -
NP A Cooper -
A Nickel -
A Vanadium =
MECENICAL PROFERTIES
Acosprance Criteria for Mechanical Specifications ACTUAL MECENVICAL RESULTS
_AM/&  Ultimate Tensile Strength -
AR 0.2\ Offset Yeild Strength -
W Elongation =
AM  Reduction in area -
_X_ Bardness - 248 -352 BHINV 306 BHN
AMBA— Teect -
A8 Proof load -
FR0S

1) menwumu-ammmmwmmm
speci fication,

2) !t-bhmtdmd.dd'x'mm&lm'mﬂ’r'
N/A = NOT APPLICARLE

=3
% aﬁm: (2/6/87
ﬂ%:{_’&'/""
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PASTNER TEST RESULTS (14E BULLETIN 87-02)

SNPLE IIENTIFICATION: RGBS - /B - BIS - X - 0.§0
MATERIAL SPECIFICATION: ASTM A 3285 TYrEe | 1980

%

CEMICAL COCEITION  fwth)

Required ACCEPTANCE CRITEXIA PR
Iest CEENIOAL OOMPOSTTTON ACTUN. OSNIONL NESULTS

Cartun = ©, 27 MmN, .42
Chromium -
Mangarwse - O . %7 MmN . 79
Molybdenum -
Silicon =

Phosphorus - ©. C4Y8 mAx . .004
Sulfur - ©. 058 mAax 011

Boron = NoNE <,001
Cooper =
Nickel «

Varadiur -

FRERKKERERR

MECHANICAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECFOWICAL RESULTS
Ultimate Tensile Strength - /7, © 80 4G. 21,050 Lb,

0.2 Offset Yeild Strength -

Elongation -

Reduction in arez -
Hardness - *~8 33/ GuN 28> BHN

Irpact -
Proof load - P

Rddaddads

specification,

2) Ttams to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

=

Oain f Ihaidhd # 16 #)
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PASTNER TEST RESULTS (162 BULLETIN §7-02)

SNLE IENTIFICATION: RBS - IIN-JS- X -~ O. §
MATERIAL SPECIFICATION: A STM A-/94% GR. 2N 1980

WAL COFCEITION  (we)
Reguired ACCEPTANCE CRITERIA FOR

Test CHRQON. COMPOSTTION ACTUAL OMBITONL RESLTS
X _  Carton - O. 40 MIN +45
MDA Chromium -

A3

YA Manganmse -

Posprorus - O O 40 MmAx .004
Sulfur - 0.050 mar .032

RRREMNMRRI
!

Ultimate Tensile Strength -

A4

A 0.2% Offset Yeild Strength -

74 Elongation -

u@ Recduction in area -
X

W7

7

ROARS |

Hardness - 248 - 352 B NN 274 BHN

WV‘O7
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PASTNER TEST RESULTS (T4F BULLETIN §7-02)

Swelz neNTIrIOTTN: RGBS /2B -AS - X - 0.8
MAIERIAL SPECIFICKTION: ASTM A 328 TYPE |

198/

%

CEDOON. COFCSTTION  fwtd)

Feaqud red

ol bbb e bbb

g RlkERR

i) mmumwmmmmwmm

Carton = ©. 27 MmN,
Chromdum -

Mangarese -~ O, 47 MIN.
Mol ybderue -

Silicon =

Prosphorus - ©. OWE MAX.
Sulfr - ©. 0858 MmAKX.

Acceptarce Criteris for Mechanical Speciticetions
Uitinate Tensile Strength - 0, /00 LBF
0.20 Offset Yeild Strength -

Elongetion -

Reductia in area -

Bardness - 248 - 331 GNN

mpact

Proot Load -

speci fication,

2) Ttems to be tested are checked 'X' under the colum 'REQUIRED TEST'

N/A = NOT APPLICARLE

u ;::=‘3!;2//‘/$'
ey guleld 25647
4‘.0» g z‘v“

.27

.74

015
,021 '

ACTOAL MECFOWION. RESTLIS
47,500 (Lb)

298 BHN
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PASTNFR TEST RESULTS (I&E B LETIN 87-02)

SWPLE IENTIFICATION: R8S - /AN - BIS - X - Q.75
MATERIAL SPECIPICATION: AS7mM A /94 GR. QN 1982

CHEMICAL COMPOSTTION  (wth)
Required ACCEPTANCE CRITERIA FOR
Test CHEMICAL

Test COMPOSTTION ACTUAL CHEMICAL RESULTS
X Carbon - 0. 40 MV 42
AP Owomium -
MR~ Mangunese -
AR Molybdemm -
g7.n Silicon -
X Posporus - 0.0 40 MAX <,005
X_  Sufur - 0.0 50 MAx 012
M4~ Boron -
A2 Cooper -
AR Nickel -
NIA Vanadium -
MECHANICAL PROPERTTES
Acceptance Criteria for Mechanical Specifications ACTUAL MECEANTCAL RESTILTS
448  Ultimate Tensile Strength -
MR 0.2% Offset Yeild Strength ~
.. Elongation -
AR Reduction in area - e
X Hardness - 248 - 352 BHN 281 BHN
AR impact -
X rrotloasd- 58 450 (8F 36,000 Lb,
FRARS :

1) ma—imumwmmmmm/mmm
specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

Gsu
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PASTNER TEST RESULTS (I4&E BULLETIN 87-02)

SNPLZ IENTIFICATION: R8BS - 12N - BIS - Yy - 0.75
MATERIAL SPECIFICATION: AS7mM A:-/94 GR. QN 1982

CTMICAL COMPOSITION  (wtd)

Required ACCEPTANCE CRITERIA FOR
CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS

Carbon - 0. 40 MW 3
Clromium -
Manganese -
Molybdemmm -
Silicon -
0.0 40 MAx .014
.013

Sulfur - 0.0 50 #Ax

RARRRRRRRRME

MECHANICAL PROPERTTES
Acceptarce Criteria for Mechanical Specifications ~ ACTUAL MECEANICAL RESTLTS

/7. Ultimate Tensile Strength -

W. 7.} 0.2% Offset Yeild Strength -

w7 ]

.77 Reduction in area ~

X Hardness - 248 - 352 BHN 281 BHN
A/ Impact -

X rotlkd- 58 450 (BF 54,600 Lb.
REMARXS

1) meumwmmmmmmwm
specification,

2) Items to be “asted are checked 'X' under the colum 'REQUTRED TEST'
N/A = NOT APPLICARLE

WF& 12117187

/ Ade )7 97
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FASTNER TEST RESULTS (I&E BULLETIN §7-02)

SANWLE IDENTIFICATION: RBS - i3B3-BIS- X - 0. 875
MATERIAL SPECIFICATION: ASTM™M A 35 TYPE | 198

CHEMICAL COMPOSITION (wth)
Required ACCEPTANCE CRITERIA FOR

Test CHEMICAL COMPOSTTION ACTUGAL CHEMICAL RESULTS
X Carton - O.27 MIN .40
A4 — womim -
X Macaese - O. 47 MIiN 72
.27 Molybderum -
Y. 77. ) Silicon =
X_ posprorus - 0,048 MAX 016
X swfur - 0.058 MAX 016
AMA  woron -
N4 Cooper -
P77 Nickel - -
N/A Vanadium -

MECEANICAL PROPERTIES

Acceptance Criteria for Mechanical Specifications ACTUAL MECFANTCAL RESULTS
_X_ Ultimate Tensile Strength - 55 450 LBF 115,000 (psi)
M/A 0.2% Offset Yeild Strengeh - 63222)!:0;::;: *  RRXSEYXEREXREXYKGXR
A/A  Elongatian - 21.5 (3) (4xD) 2 xgkxs
A/A  Reduction in area - 66 (%) * &K ®
X Hardness - 248 - 33/ BuN; 272 BHN
XA lmpact -
Wl Procf load -
eaRs:  “afcrmatieon—not required- fow

Al
1) Wuxwumusdmmmmm/mﬁmm
specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

Gsu
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PASTNER TEST RESULTS (I&E BULLETIN §7-02)

SNPLE IIENTIFICATION: RBS - /13B-B8IS- Yy - 0.875
MATERIAL SPECIPICATION: ASTM A-325 TYPE |/ 1981

CHEMICAL COMFOSITION (wtd)
Required ACCEPTANCE CRITERIA FOR
Test

Test CERAOAL COMPOSTTION ACTUAL CHEMICAL RESULTS
X Carton - O.27 MIN ' 240
A4  Owomim -
X vangaese - O. 47 MIN .59
~A Molybiernm -
p. 77, } Silicon =
X mosporus - 0,048 MAX 031
X swfar - 0.058 MAX .014
A/A  Eoron -
A4  Cooper -
A Nickel = -
N/A vanadium -

MECEARICAL PROPERTTES

Acceptance Criteria for Mechanical Specifications ACTOAL MECYNNICAL RESLTS
_X_ Ultimate Tensile Strength - 55}450 LBF 132,000 (psi)
M) 0.8 Offset Yeild Strength - (Point Yield) 105,000 (psi)
A/RA  Elongation - 19 (%) 4XD
A/A  Reduction in area - 62 (%)
X Hardness - 248 - 33/ BHN 293 BHN
A lmpact -
2R Proof Load -
RDRARYT

1) mcswummmmumwmwm/uenwm
specification,

2) Items to be tested are checkad 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

U
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PASTHER TEST RESULTS (1&E BULLETIN 87-02)

SNPLE ITENTIFICATION: RGBS - 13N - BIS- X - ©0.875
MATERIAL SPECIFICATION: ASTmM A-§63 GR. C 1978A7

CHEMICAL COMPOSITION  (wtd)

Required ACCEPTANCE CRITERIA FOR
Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS

carton - O. 55 MAX .16
Chromiun -

Manganese -
Molybdermnm -~
Silicon -

prosphorus - O, /.2 MAX <.005
Sulfur - 0./5 MAxX .012

Boron =

Cooper -

Nickel -

RANRNRRRRRK

vanadium -

MECHANICAL PROPERTLES
Mmmuwww ACTUAL MECFANICAL FESULTS

A Ultimate Tensile Strength -
| ] 0.2% Offset Yeild Strength -

A Elongation =

W 774 Reduction in area -

_X  harness- /43 -352 BN AL
NA A mpact -

X pootload- /44 KS/

CR G6,52% LBF

REMARES :
1) m&zwunbﬂwm@wwwﬂ/mm
specification

2) xmwumMmM’X'mv_hccomm
N/A = NOT APPLICABLE

GsU

S

M# 2/16/3

2y % /2-/6-87
AN :
b ol®s ‘*4zg%é%ﬁ5!§z2‘2%a”
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FASINER TEST RESULTS (I&E BUILLETIN 87-02)

SNPLEZ TBNTIFICATION: RGS -/43-SB- X - ©.875

MATERIAL SPECIFICATION: QST A 325 7TYPE

! 1978 &

CEMICAL COMPOSTTION  (wtd)

Required ACCEPTMCE CRITERIA FOR
Test CHEMICAL COMPOSTTION

X Carbon - C.R7 MN .36
A Chromium -
X Maganese - O. 47 MmN .76
NMNA Molybdermum -
NP Silicon -
X Prosphorus = O, O 48 MAx .015
X sufur- O.0O58 MmAx .010
N/A oron -
N Cooper -
N/ Nickel - >
rMA Vanadium -

MECEANICAL PROPERTIES

Acceptance Criteria for Mechanical Specifications ACTUAL MECYWICAL RESULTS
Lol Ultimate Tensile Strength - é,o-!fpos’tef 130,000 (psi)
_AM/4  0.2% Offset Yeild strength - 103,000 (psi) * ¥83%888 %
o :wm-"”z’“‘"" 16 (%) (4XD) g 8 ®
AJp Reduction in area - 54 (%) X ik k2
_ X Hardness - 248- 33/ BHN 298 BHN
M impact -
NA  Proof load -
REMARKS : *information not required

specification,

2) Items to be tested are checkad 'X' under the colum 'REQUIRED TEST'

N/A = NOT APPLICABRLE

Gsu
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_ oy el 2197




Massachusetts Materials Research,
Q58-19 28 of 40
December 30, 1987

PASINER TEST RESULSS (168 BULLETIN 87-02)

SNPLE IIENTIFIATION: RGBS - INN-BIS-X - 0.87§
MATERIAL SPECIFICATION: ASTm A /94 GR aH 1982

Phosphorus = 0. 040 MmAxX .015
Sulfur = 0.050 MAx .014

Nickel -

Vanadium -

VECEANICAL PROPERTIES

Mmmuwww ACTUAL MECHANICAL RESULYS
Ultimate Tensile Strength -

.7

/A J.2% Offset Yeild Strength -
A/A Elongation -

/A Reduction in area -
X
.77
.77

Hardness ~ 2¢8- 352 BHN 311 BHN

2) Items to be tested are checked 'X'
N/A = NOT APPLICABLE

Inc.
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PASTNER TEST RESULTS (I&E BULLETIN 87-02)

SNPLE IIENTIFICATION: RGBS - /58 8IS~ X -0.375
MATERIAL SPECIFICATION: A STM A-449 ,:980

CHEMICAL COMFOSITION  (wth)

Required ACCEPTANCE CRITERIA FOR

Test  CHRMION COSOSTTION ACTUAL, OFMICAL RESULTS
_ X  Carton- ©.28 - ©.88 .43
iﬂ_ Chramium -
. Manganese - ©. 57 MmN, .88
_ﬂa_ Molybdenum -
__'_'[ﬂ_ Silicon -
_X _ Phosphorus - O, 048 mAX. .005
. sulfur - O, 058 mAX. .008
_NA Boron -
Ma  Cooper -
_Na Nickel -
MNA vanadium -
MECEANICAL PROPERTIES
Acceptance Criteria for Mechanical Specifications ACTUAL MECHANIC AL RESUI TS
L Ultimate Tensile Strength - 9300 8. 10,850 (Lb)
Mg 0.2¢ Offset Yeild Strength -
_"_/g_ Elongation -
_MN/A  Reduction in area -
- Hardness - R55 - 321 BHWN 302 BHN
Ma  impact -
Na  Proof load -
REMARKS :
1) Acceptance Criteria are based on the above mentioned ASTM/ASME material Q‘/WG\O
specification, \

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICABLE

Gsu
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PASTNER TEST RESULTS (1&E BULLETIN §7-02)

SNPLE IIENTIFICATION: RAS - ISN-m - X - 0.37§
MATERTAL SPECIPICATION: A STM A 194 GR. QAW /980

ot
|14

CHEMICAL COMFOSITION  (wtd)
Required ACCEPTANCE CRITERIA FCR

Test CHEMICAL COMPOSITION ACTUAL CHEMICAL RESULTS
X catton- O. 40 MmN .46
A Chromium -

AA Manganese -

A4 Molybderm -

#/A  silicon -

X Phosphorus - O. O 40 MAX <.005
=g Sulfur - O.050 MAX .012
_MA Boron -

ME, Owp -

WA Nickel -

WA Vanadium -

MECEANICAL PROPERTTES

Acceptance Criteria for Mechanical Specificetions ACTUAL MECEANICAL RESULTS
M/A Ultimate Tensile Strength -

AM/R 0,28 Offset Yeild Strength -
_W/A  Elengation -

_A/A  Reduction in area -

X Hardness - 248~ 352 Bw¥ 293 BHN

1) w&iwumwmmm_nwmm“m
specification,

2) Ttame to be tested are checked 'X' under the colum ' REQUIRED TEST'
N/A = NOT APPLICABLE

U
% %&325 12/lsl97
12-7/6 -87
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CORRECTED REPORT

PASTNER TEST RESULTS (I4E BUOLLETIN §7-02)

SNLE IBNTIFICATION: RBS - ICB - XX - X - /.25
MATERIAL SPECIFICATION: AS7TM A- S04 198¢&

CHEMICAL COMPOSITION  (wth)
Required ACCEPTANCE CRITERIA FOR
Test

Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
~X_  Cuton- ©.3/ ro 050 47
AR Chromium -

AN Manganese -

WA Molybdemm -

A Silicon =

X Posporus - 0.035 MAX .013
X sufur - 0.0835 MAx .009
A/ soron -

A/A Cooper -

AA  Nickel -

W Vanadium -

Criteria for Mechanical ACTUAL MECHANTCAL RESTILTS

1) wcxwumwmwmmwmmm
specification,

2) Items to be tested are checked 'X' under the colum 'RECQUIRED TEST'
N/A = NOT APPLICABLE

ﬂ %#: 1211618 7
_%E-" €7

X AX/AL Tensile Strength - /G 5 000 (8BS 203,000 (psi)

AR 0,24 Offset Yeild Strength - ©R 170,278 P5! 188,000 (psi)

& Elorgation - 13 (%) (4XD)

P Reduction in area - 50 (%)

z Hardness - 37 ro 45 AXc 43.5 Rockwell C
MR mpact -

/R Proof load -

ROORES
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FASTNER TEST RESULTS (I&E BULLETIN 87-02)

SNELE IIENTIFICATION: RBS - 16N - BIS- A - 1.RS
MATERTAL SPECIFICATION: ASTmM A-S5$63 GR.O0H IRE-3=3

CHEMICAL COMPOSTITION  (wth)

Required ACCEPTANCE CRITERIA FOR
CHEMICAL COMPOSTTION

Carbon - 00/8 "O- 58
Chromiun -
Manganese - OK57 MIN

Molybderum -

Silicon -

O.O48 MAx
C.058 mAx

C‘m?: -

Nickel -

Vanadium -

MECEANICAL PROPERTIES

Mcceptance Criteria for Mechanical

Ultimate Tens.le Strength -

0.2% Offset Yeild Strength =

Elongation -

Reduction in area -
Hardness - 2 #8- 352
Impact -

Proof load - /75

nSs/

*Unable to proof load d
e - 19 A .1 2

FEMARYS : machine 120,00 lbs) .

Acceptance Criteria are based on the above mentioned ASTM/ASME material
specification,

ITteme to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE
GSU

At [ ,j’t TN 12./1 /
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FASTNER TEST RESULTS (I&E BULLETIN 87-02)

SAPLE IDENTIFICATION: RBS - 16N -BIS- Y - I.RS
MATERIAL SPECIFICATION: ASTM A-563 GR. OM 1982

CHEMICAL COMPOSTTION  (wtd)

Required ACCEPTANCE CRITERIA FOR
Test CHEMICAL OOMPOSTTION

Carton - o./’86 - 0.58
Chromium -
Manganese - o857 MIN

Molybdemzr -

Silicon -
Phosphorus = O, O¥8 MAxX
Sulfur - 0.058 mAx

Boron -

Cooper -

Nickel -

Vanadium -

*recheck

YECHANICAL PROPERTTES

Acceptance Criteria for Mechanical Specifications

9_ J1timate Tensile Strength -

WN/A 0.2% Offset Yeild Strength -

AR Elongation -

AR Reduction in area -

X Badess- 248-352 BHN
Dpast -
Proof load~ /785 KS/

: *Unable to proof load due to limitations of testing
machine (120,000 Lbs.)
Acceptance Criteria are based on the abrrfe mentioned ASTM/ASME material
specification,

r

Iteme to be tested are checked 'X' under the colum 'REQUTRED TEST'
N/A = NOT APPLICARLE

Gsuv
/&/f¢afi;/2/re&r?
PREPARER %
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January 5, 1988 :

PASTNER TEST FESULTS (1&E BOLLETIN 87-02)

meNTIFICATION: RBS - 178 XX - X - O.§
MATERIAL SPECIFICNTION: ASTM A-307 GR. A 1942

Cromlom -~
Manganese -~ NOWNE
Molybderm -

Silicon - NONE.
Prosphorus = ©. 06 MAX .
Sulfur - ©./8§ MAK,

333443334

a.

Mcomgyance Criteriy for hechwmiical Specificetions
Tensile Strewth - § 500 L8F

.20 Offset Yeild Strengtr -

Elongation -

Reduction in area -

Bardness - /2! - 24| OHNN

Impact -

Acceptance Criteria are based on the atove mentioned ASTM/ASME materi
spacification,

ITtams to be tested are checksd 'X' under the column 'REQUIRED TEST'
N/A = NOT APPLICARLE

VENDOR

R
.

GSU
Srn Ul 12-2/-97 / . .
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PASTNER TEST RESULTS (I&E BULLETIN 87-02)

SNFLE IENTIFICATION: RBS -/ IN-FP- )X -~ O.§

MATERIAL SPECIFICKTION: AST™M A-/9% GR. 2N

1987

CHEMICAL COMPOSTTION  (wtd)

S ————

Recuired ACCEPTANCE CRITERIA FOR
Test CHEMICAL OOMPOSTTION

Carton - O. 40 MN

Phosphorus - OC.O040 MAx
Sulfur - O.0C50 MAx

SRERKRRRNK
E
g

X
<
;
-

Criteria for Mochanical

_M/H  Ultimate Tensile Strength -

AVA 0,20 Offset Yeild Strength -

AM/A  Elongation -

AR Reduction in area -

-t  Sardness - 248 - 352 BHN
L Tmpect -

Y. d Proof load —

1) w&swumMmWMMW/mmm

specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'

N/A = NOT APPLICABLE

=u

f“z‘\%/z/m/g 2
—

.010
011

311 BHN
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FASTNER TEST RESULTS (I&E BULLETIN 87-02)

SNPLE ITENTIFICATION: RGS - 188 - TB - X -O 875
MATSRIAL SPECIFICATION: A STM A-193 GR. @7 19481

CHEMICAL COMPOSITION  (wtd)
Required ACCEPTANCE CRITERIA FOR
Test

Test COMPOSTTION ACTUAL GHEMICAL RESULTS
X Carton = ©:. 37- ©.49 .45

X Chramim- 0.75~ /r20 1.03

.M Mangnese - ©- £5 - | 10 .87

X wolybdenum - © /5~ ©.25 .19
* Sesiatn v o 15-0 35 27

X Prosphorus = O -0 35 MAx <.005

X Sulfur - O -0 &40 MAx .022

N A Boon =

NA Cooper -
WA Nickel =

NI Vanadium -

MECHANICAL PROVERTIES
wmmmu—mwm ACTUAL MECHANICAL RESULTS

% Ultimate Tensile Strength - /2 5§ KS/ mw 145,000 (psi).

R Ny P P 136,000 (Point Yie;;cg)i)
_ % Eomatin- /& 3, M~ 18 (%) 4xp

_X  Redwtioninarea- 507 miw 61 (%)

Hardness - NowN E 289 BHN

el

ANA  Impact -
NA Proof load -
REMARKS

2) Itams to be tested are checked 'X' wnder the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE

Gsv
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PASTNER TEST RESULTS (I4E BULLETIN 87-02)

SANPLE IIENTIFICATION: RBS - ISN-P - X = ©.876
MATERTAL SPECIFICATION: A STm™M A-/9% GR. QN 1981

CHEMICAL COMFOSITION  (wtd)

Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
_X  Carton - O.40 Mmw .48

MR Chromium -

B Manganese -

_AVA Molybdemm -

. 2 od Silicon -

_X_ phosphorus - ©.040 MAX 009

A Sulfur - 0.050 MAX 024

W2 Boron -

B Cooper = ¥
MNA Nickel -

AR Vanadium - ey -

hoceptance Criteria for Mechanical Specifications ACTUAL MECHANICAL RESULTS
i{‘ Ultimate Tensile Strength -
#R 0.2% Offset Yeild Strength - "
Wil Elongation - =
P Vel Reduction in area -
X Hardness - 248 - 352 BHWN . 302 BHN
R R —
.77 Proof Load - .

REMARYES

1) Acceptance Criteria are based on the above mentioned ASTM/ASME material

specification,
2) Items to be tested are checkad 'X' under the colum 'REQUIRED =T’
N/A = NOT APPLICABRLE
JA AN e ea 12.176/8 ¢ i (ks N\
PREPAFER " io(wd |
) LAWY ' 2
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PASTNER TEST KESULTS (142 BOLLETIN 87-02)

SAWPLE IDENTIFICATION: RGBS - 19B - DARL " X~ 1.15
WATERIAL SPECTFICAIION: ASTM A-384 GR.GD , /98/ €D,

posphorus = O. O40 MAX
O. O £S5 mMAx

Boron -

NRFRRRRRME

ooper -

’\
a

Vanadiam

13

MECEDNICAL PROPERTIES

Acceptance Criteria for Mechanicrl Specificatiors

>
>

Ultimate Tensile Strength -

0.2% Offset Yeild Strength -

Elongation -

Reduction in area ~

Hardness - R/~ 352 BiN

1 RRMRRER

1) Wcswumwmmmmmhmwm
specification,

2) Ttams to be tested are checked 'X' under the olum 'REQUIRED TEST'
N/A = NOT APPLICAERLE

U
N \ 12/7/8 2
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PASTNFR TEST RESULTS (1&E BULIETIN 87-02)

SNPLZ ITENTIFICATTON: RBS - I9N - BIS- X /.75
MATERIAL SPECIFICATION: ASTM A-563 GR.ON /982

Nicknl -

Varadium -

Test
el
2
=
o
. /.
X Phosphurus - OC. 048 MAX .018
A
MA
wA
XA
Vo7

MECHANTCAL PROPERTTES
wmmunmwmm ACTUAL MECHANICAL FESULTS

A/A Ultimate Tensile Strength -
MA  0.2% Offset Yeild Strength -
N/A Elongation - N

A Reduction in area -

X vatress- 248-352 BHN 38 o8
NA  mpact -

X erotload- /75 KS/ *

*Unable to proof load due to limitations of testing
mES: machine (120,000 Lbs).

2) Itnmbmﬁmdﬂd'!'wﬁrh‘nmm
N/A = NOT APPLICARLE

=

L tas e/
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PASTNER TEST RESULTS (I&B BULLETIN §7-02)

SWPLE IENTIFICATION: RBS - RoB-APS - X » ©. S
MATERTAL SPECIFICATION: AS7T™M A -307 TYPE A 1980

CHEMICAL COMPOSITION (wth)

Required ACCEPTANCE CRITERIA FOR
Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
i Carton - nownE .14
_Ma Chromium -
ol e Manganese - No N E. 54
MNa Molybdernar -
i Silicon - NONE s d3
X Phosphorus = ©. 0% MAKX 01l
- Sulfur - ©.185 mAx 014
iﬂ_ Boron -
Nm  Couper -
__‘jb_ Nickel -
i__ Vanadium - =
MECEANICAL PROPERTIES
Acceptarve Criteria for Mechanical Specifications ACTUAL MECSANICAL RESULTS
. Tensile Strength - 8500 LBF __2,500 (Lb)
M 0.2 Offset Yeild S*rength - Lo
Ve Elongation - -
_NA Reduction in area - -
X Rardness - |1 * 241 GAN 238 BHN

~A Impact -

Ay Proof Load -

REMARYS
3
La 2. 21

1) W&;wumt&oﬁm&:%m,waﬂmm“wm
speci fication,

2) Items to be tested are checked 'X' under the colum 'REQUIRED TEST'
N/A = NOT APPLICARLE
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PASTHER TEST RESULTS (14E BULLETIN 87-02)

SAWPLE IDENTIFICATION: RB@S - RON - P -~ X - O. 5
MATERIAL SPECIPICATION: QS7m A 199 GR. 2QH 198

CHEMICAL COMPOSITION (wt$)

Required ACCEPTANCE CRITERIA FOR
Test CHEMICAL COMPOSTTION ACTUAL CHEMICAL RESULTS
- Carton = O. 40 min . .40
Mg Chromium -
Ma  Manganese -
MA_ Molybdenum -
~Ma_ Silicon -
_X_  Phosphorus = O. 04O mAX . 013
X Sufur - 0.050 mAX . 011
MA Boron -
Ma ~ Cooper -
Ma Nickel =
MNa_ Vanadium -
MECHANICAL PROPERTIES
Mceptance Criteria for Mechanical Speifications MCTUAL MECHANTCAL RESULTS
_SA_ Uluimate “ensile Strength -
MR 0.2% Offsec Yeild Strength -
MNa_ Elongation -
Na Reduction in area -
. Hardness - 24 & - 38~ OWN 314 BHN
e, impect -
Mg Proof load -
REMARKS :

1) Acceptance Criteria are based on the above mentioned ASTM/ASME mater
specification,

2) Items to be tested are checked 'X' under the colum 'REQUIRFD TEST'
N/A = NOT AFPLICARLE



ATTACHMENT 4

ENGINEERING EVALUATION
1 0f 7

SAMPLE: RBS~-1B-75-X~1.25

MATERIAL SPECIFICATION: SA-193 GR B6, ASME III,

Class~-1 1977 Edition, thru
summer /8, Addenda.

SIZE: 1 1/4" x 5 1/4" long bolt
VENDOR: Lone Star Screw, P.0. Box 15211, Houston,
TX 77020
MANUFACTURER: Takenaka Seisakusho Co, Ltd,
Higshiosaka Plant, Japan.
REQUIREMENT: C = 0,152 Max; Cr = 11.50 - 13.50%; Ultimate Tensile
(UT) = 110 ksi
Yield Point (YP) = 85 ksi
LAE RESULT: Sample 'x": C = 0.16%; Cr = 11.17Z; UT = 105 ksi; YP

= 83.5 ksi
Somple 'y3': C=0,162; & 0.14%; Cr = 12.122; UT =
106 ksi; YP = £H2 ksi

CAFETY EVALUATION: The SA-193 Grade 86 bolts are acceptable for use

at RBS bezaase thz minimum yield point found was
82.0 ksi. The allowable stress for the material
is 28.3 ksi at 100°F (Referemce ASME III,
Division 1, Appendix I, Table I1-1.3). The
minimm yield point found in test is 2.9 times
greater than the code allowable value of 28.3
ksi. In addition, the RBS design stress level
has been limited to the code allowable as
defined in the RBS USAR, paragraph 3.9.3.1.4.A.
The wminor variations in Chrominum contents
(11.17-12.12%) is insignificant and has no
deleterious effect on the structural integrity
of the bolt. The 0.16%Z Carbon content falls
within the + or -0.01% tolerance allowed for the
material (Ref. ASTM A.29, Table 6).
Microstructure analysis of the specimen revealed
the acceptable quenched and tempered structure
of a B-6 material.
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2, SAMPLE: RBS-1N-19-X~1.25

MATERIAL SPECIFICATION: SA-194 GR 6, ASME 111, Class-l, 1974
Edition thru summer 1978, Addenda.

SIZE: 1 1/4" HVY HX But
VENDOR: Gulfalloy Inc, P.0O. Box-52518, Houstom, TX-77052

MANUFACTURER: Takenaka Seisakusho Co, Ltd, Higashiosaka Plant,
Japan

REQUIREMENT:  (Hardness: 228-271 BHN/20-28 Rc)

LAB RESULT: Sample 'x': = (227 BHN/20.5 Rc)
Sample 'x3': = (227 BHN/20.0 Re)

SAFETY EVALUATION: The hardness test performed by Massachusetts Material
Research was 1in Rockwell C Scale, however, the test
requirements were given using the Brinnel Hardnnss
scale. The average Rc hardness reported by the test
laboratory for sample x was 20.5 and for sample xJ
was 20.0 which 1is within the range (20-28 Re)
required by by SA-194, Gr 5. The conversion of the
Re values to Brinn2l values resulted in the BHN value
of 227 versus the required vilue of 228. The
Rockwell hardness results indicate that the material
is within the specification requirements.
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SAMPLE: RBS-8B-H95-X-1.0

MATERIAL SPECIFICATION: SA-325 Type 1, ASME I1II, Class-Il,
Edition ihru summer 74, Addenda.

SIZE: 1" x 3" long bolt.
VENDOR : Lone Star Screw, P.0. Box 297515, Houston, TX 77297.
MANUFACTURER: Bethelehem Steel Corp., Lebanon Plant.

REQUIREMENT * Ultimate Temsile (UT) = 120 ksi
Yield Point (YP) = 92 ksi
Boron (B) = No Requirement

LAB RESULT: Sample 'x': UT = 112 ksi

YP = 79 ksi

8 less than .001X
y' UT = 116 ksi

YP = 87 ksi

B less than .005X

Sample

1974

SAFETY EVALUATION: T:= SA325 Type | bolts are acceptable for use at
RBS. The wminimum yield point recuud during
testing was 79 ksi and the allowable stress for

tuis material is 40.48 ksl (Reference ASMFE

111,

Divisica 1-Subsection NA, Apperdix XVII, Table

XV1I-2461.1-1). Thiy type and size bolt

wvas

used on large bore (l-1/4-in and large) pipe
supports. The pipe supports were designed using
stiffness criteria as opposed to maxisum
allowable stress levels. The stiffness criteria
is very conservative. Review of maximum stress
in large bore supports designed by stiffness
criteria revealed actual stresses one-tenth of
the code allowable stress. The presence of
Beron is not prohibited by the material
specification and has no deleterious effect on

the structural integrity of this bolt.
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SAMPLE: RBS-13B-BIS-X-0.875

MATERIAL SPECIFICATION: ASTM A 325 Type 1, 1981,

SIZE: 7/8" x 31

VENDOR: Hardware
N.Y 11101

/2" long bolt.

Specialty Co, 48-75, 36th St, Long Island City,

MANUFACTURER: Bethlehem Steel, Lebanon Plani

REQUIREMENT: Ultimate Tensile (UT) = 120 ksi
Yield Point (YP) = 92 ksi

LAB RESULT: Sample ' UT

SAFETY EVALUATION:

115 ksi
88.5 ksi
132 ks
105 ksi

Yp
y' UT
YP

The A325 Type 1 bolts ave acceptable for use at
KBS because the minimm yield point fouand during
testing was 88.5 ksi. The allowable stress for
this wmaterial 7. 44.0 kei (AISC Pandbook, 8th
edition, Table 1.5.2..). An actual safety
factor of 2.0 provides rzascnable assurance that
the bolt will perform as intended under all
design conditicns when the conservative design
methods and loud cases used in construction of
RBS are considered., Test of the second sample
demonstrated yield and |ultimate tensile
strengtis that ¢xceeded the specification
requirements. These bolts were used for the
erection of structural steel. Connections were
designed to equal or exceed thy uniform load
capacity of the structural member to which it is
connected (Reference RBS specification 210.310,
page 1-29; and AISC Handbook, 8th Edition, page
4=13). Therefore the structural member will be
the weaker of the two components, and a yield
point slightly below the ASTM specification will
not degrade the integrity of the structure.
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§-X-0.75

MATERIAL SPECIFICATION: ASTM A-194 GR 2H, 1982

SIZE: 3/4"™ Galvanized HVY HX

VENDOR:: Hardware
N.Y 11101

Specialty Co, 48-75, 3€th St, Long Island City,

MANUFACTURER: Bethlehem Steel, Lebanon Plant

REQUIREMENT: Proof Load = 58, 450 1b

LAB RESULT: Sample 'x': UT = 36,000 1b
Sample 'y': UT = 54,600 1b

SAFETY EVALUATION:

The ASTM A-194 Crade 2H nuts are acceptable for
use at RBS as demonstrated by the Chemistry and
hardness tests. The hardness of the test
specimen was measared as 29.5 Rockwell C
(approximately 281 BHN) which is within the
required specification range of 24-38 Re
(248-352 BHN). The only variance in the
serification of the material capabilities was
the low proof 1vad valve. The low proof load
values apparently resulted from the use of an
undersized mandrel. The stripped nut showed
that the shearing of the thread cecured
approximatcly at the aid-point of the threads
rather than at the full depth of the thread.
The hot-dipped galvanized nuts are threaded
using an oversize tap to provide adequate
clearance for the coating layer thicknesses on
both the bolt aud the nut. However the test
mandrel was not sized accordingly. The
hot-dipped galvanized nuts are used only with
galvanized ASTM A325, Type | boits at RBS which
assures proper fit of bolt to mut. In addition,
the metallographic evaluation indicates proper
microstructure and heat treatment for CGrade 2H
material. On this basis, th nuts exceed the
application requirements at RBS.
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SAMPLE: RBS-16N-BIS-X~1,25

MATERIAL SPECIFICATION: ASTM A563 GR DH, 1982

SIZE: 1 1/4" HVY HX Rut

VENDOR: Hardware Specialty Co, 48-75 36th St, Long Island City, NY

11101

MANUFACTURER: Bethlehem Steel, Lebanon Plant

REQUIREMENT : Bardness 248-357 BHN

LAB RESULT: Sample 'x': Hardness 220 BHN
Sample 'y': Hardness 277 BHN

SAFETY EVALUATION:

The ASTM A563 Grade DH nuts are acceptable for
use at RBS. The hardness found on sample x °s
220 BHN which is below the minimum requirement
of 248 BHN. Th: nut dimensions are such that
the shear area of the threads is greater than
the tensile stress area of the bolr by wore that
1002 (Reference ASM Handbook, Volume 1 FPage
176). Fer ASTM A-370 Table 3A, the 220 BEN
(96.5 R.) converts ro a tensile strength of
approximately 103 ksi wvhich is equivalent to
133,000 1bf, The ASTM A563 Grade DH nuts are
used with ASTM A325 and Al193, CGrade B7 bolts at
RBS. The A325 bolt has a tensile strength of
105,000 1bf. An Al93 Grade B7 bolt has a
tensile strength of 125,000 1bf. The tensile
strength of the nqut (133,000 1bf) exceeds the
tensile strength of either of the two bolts and
{s acceptable for use in these applications.
Moreover, the havdness found on sample y is 277
BHN vhich satisfies the wminimm hardness
requirement of 148 BHN.
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RBS-5N-AE-X~-1.25

MATERIAL SPECIFICATION: SA-194 GR7, ASME III, Class 1, 1974

SIZE:

VENDOR:

Edition. No Addenda.
1 1/4" HVY HX.

Gulfalloy, Inc, P.O. Box 52518, Houston, TX 77052

MANUFACTURFR: JOH Smit, P.0O., Box 75 2980 AB, Ridderkerk, Holland

REQUIKEMENT : Manganese (Mn) = 0.75 - 1.002

Lateral Expansion = 25 mil

LAB RESULT: Charpy = 12 ft/1lb, Lateral Expansion = 9 mil

Mn = 0.72%

SAFETY EVALUATION: The Charpy {impact test i3 considered invalid

because of the following reasons:

Test coupons could not be prepared in accordance
with the requirements of ASME I1I, paragraph NB
2322. The nut was insufficient in size tc
prepare a standard Charpy impect fest coupon,
therefore the test result {is provided for
information only. The finished uut sample is
not suitable for impact testing due to specimen
size restrictiocans. The normal impact specimen
orientation as required by ASME 1[Il {s axial,
{.e., parallel to the majer divrection of hot
working. The specimeu orienta.ion, along with
the non-standard specimen configuration may have
contributed to the low impact test values.

The chemical composition and hardness test
results demonstrate the acceptability of the
material for use at RBS, The 0.03% deviation in
the Manganese content is permissable by ASTM
A-29 Table 6. A review of the sample
microstructure revealed tempered martensite
structure which is considered normal for this
material,




