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PROPRIETARY INFORMATION - WITHHOLD UNDER 10 CFR 2.390

Exelon Generation.

200 Exelon Way
Kennett Square, PA 19348

10 CFR 50.55a

www.exeloncorp.com

August 15, 2019

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject:

Braidwood Station, Units 1 and 2
Renewed Facility Operating License Nos. NPF-72 and NPF-77
NRC Docket Nos. STN 50-456 and STN 50-457

Byron Station, Units 1 and 2

Renewed Facility Operating License Nos. NPF-37 and NPF-66
NRC Docket Nos. STN 50-454 and STN 50-455

Calvert Cliffs Nuclear Power Plant, Units 1 and 2

Renewed Facility Operating License Nos. DPR-53 and DPR-69
NRC Docket Nos. 50-317 and 50-318

Clinton Power Station, Unit 1
Facility Operating License No. NPF-62
NRC Docket No. 50-461

LaSalle County Station, Units 1 and 2
Renewed Facility Operating License Nos. NPF-11 and NPF-18
NRC Docket Nos. 50-373 and 50-374

Limerick Generating Station, Units 1 and 2

Renewed Facility Operating License Nos. NPF-39 and NPF-85
NRC Docket Nos. 50-352 and 50-353

Nine Mile Point Nuclear Station, Unit 2
Renewed Facility Operating License Nos. DPR-63 and NPF-69
NRC Docket Nos. 50-220 and 50-410

Proposed Alternative to Utilize Code Case N-879

1. Letter from J. Barstow (Exelon Generation Company, LLC) to U.S. Nuclear
Regulatory Commission, “Proposed Alternative to Utilize Code Case N-879,”

date April 30, 2019

2. Letter from B. Purnell (U.S. Nuclear Regulatory Commission) to B. Hanson
(Exelon Generation Company, LLC), Supplemental Information Needed to
Support Request for Withholding Information Regarding Proposed Alternative
to Use ASME Code Case N-879 (EPID L-2019-LLR-0037), date July 19, 2019

In the Reference 1 letter, in accordance with 10 CFR 50.55a(z)(1), Exelon Generation
Company, LLC (Exelon) requested a proposed alternative to the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section XI, “Rules for
Inservice Inspection of Nuclear Power Plant Components,” on the basis that the proposed

Attachments 1, 2, 3, 4, and 5 transmitted herewith contains Proprietary Information. When

separated from attachments, this document is decontrolled.




Proposed Alternative to Utilize Code Case N-879
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alternative provides an acceptable level of quality and safety, equivalent to compliance with
ASME Section Il and Xl requirements.

Specifically, this proposed alternative concerns the use of Code Case N-879, “Use of Micro-
Alloyed Carbon Steel Bar in Patented Mechanical Joints and Fittings, Classes 1, 2, and 3
Section Ill, Division 1.” This Code Case permits use of a material that does not comply with the
limitations on material specifications and grades mandated by ASME Section 1, NB/NC/ND-
2121(a).

Reference 2 requested additional information concerning the proprietary documents contained
in Reference 1. Attached are the updated markups.

Attachments 1, 2, 3, 4, and 5 contain information proprietary to Lokring Technology, LLC
(Lokring). Lokring requests that these documents be withheld from public disclosure in
accordance with 10 CFR 2.390(b)(4). Affidavits supporting this request are contained in each
Attachment. Non-proprietary versions of these documents are contained in Attachments 6, 7, 8,
9, and 10.

There are no regulatory commitments contained in this letter.
If you have any questions, please contact Tom Loomis (610) 765-5510.
Respectfully,
Mo DT A )
David T. Gudger

Senior Manager - Licensing and Regulatory Affairs
Exelon Generation Company, LLC

Attachments: 1) Affidavit and “Impact Test Results” (Proprietary Version)
2) Affidavit and “Welding Procedure and Qualification Record” (Proprietary
Version)
3) Affidavit and “Metallurgical Test Report” (Proprietary Version)
4) Affidavit and “HAZ Hardness Testing” (Proprietary Version)
5) Affidavit and “Elevated Temperature Tensile Testing” (Proprietary Version)
6) “Impact Test Resuits” (Non-Proprietary Version)
7) “Welding Procedure and Qualification Record” (Non-Proprietary Version)
8) “Metallurgical Test Report” (Non-Proprietary Version)
9) “HAZ Hardness Testing” (Non-Proprietary Version)
10) “Elevated Temperature Tensile Testing” (Non-Proprietary Version)

ce: Regional Administrator - NRC Region |
Regional Administrator - NRC Region lll
NRC Senior Resident Inspector - Braidwood Station
NRC Senior Resident Inspector - Byron Station
NRC Senior Resident Inspector - Calvert Cliffs Nuclear Power Plant
NRC Senior Resident Inspector - Clinton Power Station
NRC Senior Resident inspector - LaSalle County Station



ATTACHMENT 6

“Impact Test Results” (Non-Proprietary Version)



Non-Confidential Information Submitted Under 10 CFR 2.390
A DIVISION OF J.T. ADAMS Co., INC.

\ RS N, 4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125
7 7M‘ TENSILE TESTING PHONE: (216) 641-3290
/METALLURGICAL LABORATORY FAX: (216) 641-1223
www.tensile.com
CERTIFIED TEST REPORT
] Job No.: 1812-21-1550
[
Lokr[ng Date: 1/7/2019
38376 Apollo Parkway *Thi Clr‘tsit' o, d2g 867;328/201 9
Willoughby OH 44094 Sreport Is amended on

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.

Part# ID#
1020237 @+500F
Material: 16V24  Heat# LOK180233
Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type Charpy Size Dir Tes;:l":e)mp. ltem Ene(rfgt.);ég)-lbs) Le(xll\.mllisp, % (S,,/':;aar
1020237 V-Notch Ful Long | +500 1L 11
2 | [ ]
S [ _ 11
Avg. [ \ I ]
Test Method:
ASTM E23-18, Type A, Striker Radlus 8mm
*Amendment: Description, Heat#, Part#
— [

Quality Supervisor

This Report May Not Be Reproduced Except in Full

This report represents Tenslle Testing interpretation of the results obtalned from the test and Is not to be construed as & Guaranty or
Warranty of the condition of the materials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, loss, damage,
injury or death arlsing from or attributable to delay preceding a test or subsequent to performance of a test. Unless otherwise noted, all
testing reported herein was done at room temperature. All work performed in accordance with TTML QA Manual Rev D 02/15/07.

Page 1 of 4



Non-Confidential Information Submitted Under 10 CFR 2.390

A DIVISION OF J.T. ADAMS Co., INC.
. . . 4520 WILLOW PARKWAY

CLEVELAND, OHIO 44125
T"M‘ TENSILE TESTING PHONE: (216) 641-3290
/METALLURGICAL LABORATORY FAX: (216) 641-1223
www.tensile.com

CERTIFIED TEST REPORT
Job No.: 1812-21-1550
: Lokring ] Date: 1/7/2019
38376 Apolio Parkway . Cust. PO#: 20867-00
Willoughby OH 44004 This report is amended on 1/28/2019

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.

Part# 1D#
1020237 @+70F

Material: 15V24  Heat# LOK180233

Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type Charpy Slze | Dir T”}J:;"‘p' Item E“"(’g};ég'bs) L&(‘hﬁsp' il (5.2;’3’

1020237 V-Notch Full Long +70 1|1 ]

2 | [ _ ]

3 [ [ ~ ]

Avg. [ . | q ]

Test Method:

ASTM E23-18, Type A, Striker Radius 8mm

*Amendment: Description, Heat#, Part#

-—Av
IACCI;D‘TID
Caslant 1M E108

Quality Sup'ervls'or

This Report Mav Not Be Reproduced Except In Full

This report represents Tenslile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
Warranty of the condition of the materials tested. Tenslle Testing shall not be held liable for misinterpretation of conditions, loss, damage,
injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test. Unless otherwise noted, all
testing reported herein was done at room temperature, All work performed in accordance with TTML QA Manual Rev D 02/15/07.

Page 2 of 4



Non-Confidential Information Submitted Under 10 CFR 2.390
A DIVISION OF J.T. ADAMS Co., INC.

\ R N N 4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125
r TM‘ TENSILE TESTING PHONE: (216) 641-3290
/METALLURGICAL LABORATORY FAX: (216) 641-1223

www.tenslile.com

CERTIFIED TEST REPORT
[ " ] Job No.: 1812-21-1550
Lokring Date: 1/7/2019
38376 Apollo Parkway - Cusit. PO#: 29867-00
Willoughby OH 44094 s report is amended on 1/28/2019

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.

Part# ID#
1020237 @-20F

Material: 15V24 Heat# LOK180233

Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type Charpy Size Dir Tes::':;mp 5 Item E"a{gﬁég)' lbs) La&ﬁ:)n 2 ?%h)e ar
1020237 V-Notch Full Long -20 1 [ _ ]
2 | [
3 [
Avg. [ _ L, .
Test Method:
ASTM E23-18, Type A, Striker Radius 8mm
*Amendment: Description, Heat#, Part#

; .
Bemene - -

Quality Sup‘ewiéor

This Report Mav Not Be Reproduced Excent in Full

This report represents Tensile Testing interpretation of the results obtained from the test and is not to be construed as a Guaranty or
Warranty of the condition of the materials tested. Tensile Testing shall not be held llable for misinterpretation of conditions, loss, damage,
injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test. Unless otherwise noted, all
testing reported herein was done at room temperature. All work performed in accordance with TTML QA Manual Rev D 02/15/07.

Page 3 of 4



Non-Confidential Information Submitted Under 10 CFR 2.390

A DIVISION OF J.T. ADAMS Co., INC.

4520 WILLOW PARKWAY
CLEVELAND, OHIO 44125
PHONE: (216) 641-3290
FAX: (216) 641-1223
www tensile.com

TENSILE TESTING

/METALLURGICAL LABORATORY

CERTIFIED TEST REPORT

T

[ 1 Job No.: 1812-21-1550

Lokring Date: 1/7/2019
38376 Apollo Parkway Cust. PO#: 29867-00

Willoughby OH 44094 *This report is amended on 1/28/2019

Description: 1 Sample(s) Round Bar 15V24 Bar 1.750" Dia.
Part# ID#
1020237 @-40F
Material: 15V24  Heat# LOK180233
Spec: LMS 92-10C
TEST RESULTS
Part# Charpy Type Charpy Size Dir Tes:."r:t;mp. Item Eneﬁxb(;t)- 1bs) L?It\‘lllll?)p' % (Sullz)ear
1020237 V-Notch Full Long -40 1 1L _ ]]
2 [ [ B
3 [ 1
Avg. [ . _] ]
Test Method:

ASTM E23-18, Type A, Striker Radius 8mm

*Amendment: Description, Heat#, Part#

Quality Supervisor

This Report Mav Not Be Reproduced Excent In Full

This report represents Tensile Testing interpretation of the results obtained from the test and Is not to be construed as a Guaranty or
Warranty of the condition of the materials tested. Tensile Testing shall not be held liable for misinterpretation of conditions, loss, damage,
Injury or death arising from or attributable to delay preceding a test or subsequent to performance of a test. Unless otherwise noted, all
testing reported hereln was done at room temperature. All work performed in accordance with TTML QA Manual Rev D 02/156/07,

Page 4 of 4



Provided by: EARLE M. JORGENSEN COMPANY

ASI

Non-Confidential Information Submitted Under 10 CFR 2.390
Customer: LOKRING TECHNOLOGY CORP Quote #: 5186266 Ord #: $186266 Part #: 1020237 LMS 92-10C Cust PO #: 28754-00

CERTIFIED MILL TEST REPORT

Page 1 of 1

d Allon Stee Test Lab
~XEYSW STEECING #5 Cut Street
Alton, 1L, 62002:9011
\/2 LJ[ Cé \ \7 3 (618) 4634430 EXT 2486
(616) 4534491 (Fax)
BILL YO SHIPTO
EM) Company EM) Company
2050 Enterprise Piowy 2060 Entamylsa Pkwy
Twinsburg, OH 44087 Twinsturg, OH 44087
Date 05/21/2018 |Customer PO PBS6652-420 Specifications
s g 91387 1 ustamer pr. S22 SAE 15v24
AS10rd Une Jtem 1 ASTM A20-16, ASTM AS76-50b (12)
Ttem Deseription =20.37:
Stel Bar, Hot Rolled, 1.7500, 20' 0" o el
Heathumber e e, VieldPST, | TenslePS , thEHongation %ROA  BHN
188400 ] 1
CHEMICAL ANALYSIS TEST METHODS ASTM E-415 & E-1018 4
s [ ¢ {m | p s | s |a|lw]|alm|an|a|[w|]v][s[n]lw]m]|e
7 7 L) T
[ ] o2 |oow josse [ooe [oon Io.ooa ooos [ Joos |oooss [ ] 050 |o.a0z6
] \‘I_ Il \‘I L_v 1 i | 1 LNL 1 ¥ o
JOMINY HARDENABILITY USING ASTM A-255 CALCULATED FROM CHEMICAL DX
Hoot Number . \fs .ol
188400 8. 208
SPECIAL TEST RESULTS
ADDITIONAL COMMENTS

confarms to LMS 92-10

No mercury, lead, radium, of slpha containing marertal o¢
equipment Is used or deliberataly added In the production of this
steel. No weld or weld repalrs were postormied on this matedal,
This Steal is 100% Eecvric Arc Furnaca Mefied and Roled in tha
U.SA Materal quakifies as NAFTA osiglastion.

Aheratian or reproduction of this repart, excep! in ful, Is not
allowed withaut written approval by » representative of
Alton Steel Incomomted,

1 hereby certify that the sbave tasts ara comect a5 contalned
___ Inthe seconds of ALTON STEEL INCORPORATED

Subseribed and swam Lo before e, 3 Notary Puble, inand for
the county of Madisan, Stata of ilsols

this Dayof

Hy commission exqpires,

{Notary Public)

DATE

. -

CRRM-4I0 IRH' COPs ’Lh O "%JAL MIR
’hv't VB Lk
AT 1(,..‘/}1'.. b o ]j0137
SN 28‘751 U LwE [\ |
ENDOE /"\ 3

7“0”18 ENIVA GA O



ATTACHMENT 7

“Welding Procedure and Qualification Record” (Non-Proprietary Version)



Non-Confidential Information Submitted Under 10 CFR 2.390

SECTION A-A

8 1 7 . 6 L s i 4 | 3 1 2 1 !
MEMNO. | PARTNUMBER | DESCRIPTION [ arv. T REVISIONS
- e BY | REV. DESCRIPTION DATE APPROVED
—I L
NOTES: ]
SEENOTE2 <l o0]e
SEENOTE2
- / T
2




Non-Confidential Information Submitted Under 10 CFR 2.390

TECHNOQLOGY CORPORATION

LOKRING MATERIAL SPECIFICATION

LMS 92-10
1of2



Non-Confidential Information Submitted Under 10 CFR 2.390

LMS 92-10
20f2



Non-Confidential Information Submitted Under 10 CFR 2.390
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Non-Confidential Information Submitted Under 10 CFR 2.390

QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD
(PQR)
(See QW-200.2, Section IX, ASME Boiler & Pressure Vessel Code)

Page 10f 2
Record Actual Conditions to Weld Test Coupon
Company Name LOKRING TECHNOLOGY
Procedure Quallfication Record No. ILOK CS002 Revision A Date l 9/8/2014
Welding Process(es) |[cTAW-P Type(s) IMACHINE
I
37° ™ 290
T —
\_/_L % ;
_f L p——
0Root Gap - 100% PENETRATION
080
BASE METAL (QW-403) POST WELD HEAT TREATMENT (QW-407)
Materlal Specification [ASTM A 106 (LOK090107) Temperature |No PWHT Permitted
Type or Grade |ASTM A106 Grade B Time None
P-No. 1 To P-No. |1 Other
Material Specification  |LOKRING LMS 92-10 (LOK140277) |GAS (QW-408)
Type or Grade |ASTM A 576 Grade 1524 Type |Gas(es) Mix In % |Fiow Rate| Cup Size
P-No. Unassigned JTo P-No. lUnasslgned ] Shielding JARGON 100% |35 CFH 7/16"
Thickness of Coupon 147" Tralling _ |JARGON 100% |0 CFH
Diameter of Coupon .840" Backing  |ARGON 100%_ {15 CFH
Other [NONE ELECTRICAL CHARACTERISTICS (QW-409)
FILLER METALS (QW-404) Current DC Pulsed |Amperage 160
SFA SPECIFICATION No. A5.18 Polarity EN Voltage 9.8
AWS Classification ER70 (Solid Wire) Pulse PPS %Peak % Background amps
Filler Metal F Na(s). F6 4 28% 65%
Wald Metal A No, A1
T 5 o Electrode Size|  1/8" Bl |1.5% Lanthanated
Other Autogenous welding not permitted Torch Type {Hot Wire Voltage] Torch offset El:ﬁg?: ) tha:;?: ’
. . 500 amp Top Dead 0° 10° - 35°
Weld Metal Thickness .062" - .240 waler cooled Cenier
POSITION (QW-406) TECHNIQUE (QW-410)
Test Postion  |1G ROTATED Travel Speed | 3 RPM
Other NONE Stringer or Weave STRINGER
PREHEAT (QW-406) Torch Osclllation NONE
Preheat Temperature (Minimum) ~70°F Muttiple or single pass MULTIPLE
Interpass Temperature (Minimum) N/A Muttiple or Single Elactrods SINGLE
Other ]Ref. WI-WELD-001 Section 5.1 & 9.0 Other ho pass weld performed continuously in
Additional Requirements: | one operation.
Equipment: Gentec Weld Lathe, wiMiller Maxstar 350 weld machine__{Rev A - PQR reflects use of unassigned material




Non-Confidential Information Submitted Under 10 CFR 2.390

FORM QW-483 (Back)
PQR No. LOK CS002
Tensile Test (QW-150)
Page 2 of 2
Specimen No, Width | Thickness Area Ultimate Ultimate Type of
Total Load Unit Stress Fallure and Location
6302A 0.147 0.3191 25,700 80,539 Ductile Weld
6302B 0.147 0.3191 25,900 81,166 Ductile Weld
Guided-Bend Tests (QW-160)
Type and Figure No. Resulits
Root Bend 1 Acceptable
Face Bend 2 Acceptable
Root Bend 3 Acceptable
Face Bend 4 Acceptable
Toughness Tests (QW-170)
Impact Values
Specimen| Notch |Specimen —
Test Temp Mils (in.)
No. Location Size ftdbord | %Shear | ormm Drop Weight Break (Y/N)
comments  Visual Results Acceptable
Fillet-Weld Test (QW-180)
Results-Satisfactory: Yes No Penatration Into parent Metal: Yes No
Macro - Resuits
Other Test
Type Test
Deposit Analysis
Other
Welder's Name____ [ Clock No. 310 Stamp No. L4
Test Conducted By ] aboratory Test No. 1412-6302-1

We certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

Organization Lokring Technology LLC.

[ ]

Date 12/16/2014 Certified by

{Detall of record of test are lllustrated only and may be modified to conform to the type and number of tests regulred by the Code.)




Non-Confidential Information Submitted Under 10 CFR 2.390

Total Qualily Testing, Inc.

Lokring Technology LLC Page 1 of 1
38376 Apollo Pkwy, P.0. No.: 19693-00
Willoughby, OH 44094 TQT Filo No.: 1412-6302 -1

Reported: 12-5-14
Rovised: 12-16-14

Sample Description:  ASME: Boiler & PVC, Sectlon IX
wpSs: LOK C8002
MATERIAL: ASTM A106 Gr, B to Lokring LMS 92-10
840" DIA, X . 147" WALL

TENSILE RESULTS:
Somale ID Ihick  DIA (eqmll.) Load {ths}  Ullimatg Tonsile  TYPE
, N,

6302A 147 838 3191 28,700 80,339 Ductilo Weld
63028 147 838 3191 25,900 81,166 Ductlie Wold
Bend Tost Rosults:
Root Bend 1 Acceptable No Dofocts
Maco Bond 2 Acceptable No Dofeets
Root Bond 3 Acceptablo No Dofects
Face Boud 4 Accoptable No Defects
Yisual Resultst Accoptable

[’ ]
By: __ Date: ~ -\

Rsmsispsrasgevensiis

SNT-TC-1A NAS 410/LEVEL 11
CWI #92060761

8021 WEAY 1015t STREET + BROOK PARK, OHID 44142 ¢+ (216) 878-8800 * FAX (218) 878-8908




Non-Confidential Information Submitted Under 10 CFR 2.390

WO EARLE 4. JORGENSEw company  S4.D. ORDER NO. 5955610
. ORDERED 22 7SOLT HARSAK
2065 ENTENPRISE PRWY. PHONE 440 952-G880
lmﬂﬂmmmmmnmi TWINSRLRE CUST.ORD.KG= 18715-00
[LOKRIKG TECHNOLOBY CORP 429 TLCKRING TECHNOLGSY COR? 1or 1
N : ¥ T s aanay
0T 38376 APOLLO PARKWAY Hr 38376 APOLLO PARKVAY 8277154
Lo WILLOUGHBY LI AILLOUGEBY
o oF 44094 ? OH 44008
L J FAY: 445 9421186 wHeR #
u"-r_z'.'.gan.' SRS, Is,o.n. “EAE . vm
J18715- 08 £STINFAREAST OUR_TRUCK
TROR S8 TERR TAXAATE  |PPOJCOLL COD. | ToSTRIORT )
BOB ACCOHICK PREPAID| 2 | B  .PRO £

LOAD STOCK ON MIDDLE TQ REAR OF TRAILER ONWLY

*xd

*** RO DELIVERIES 23EZTWEEN NOON- 1:00 P.M.
546272 5V¥24 KR LMS 92-109 REY C .

200.00 EA.f1-3/4 ’D S/C 0°2.55° ( 2.55°) 347.6950 L8
ATE1050400 Lpge 208 AR ) "RA Por s
& [ ~ ad-
i i e s v W BATURTH
_ iD NUMBER tormo977?
| 0 5 O 6 R A PART NUMBER

CUTTimG SAM P/O NUMBER 14715 T84S 4040

Processing Tolerance: +.020 -0 VENDOR nS

CUT 200 °CS @ 0°2.55" e
11 sales subject zo US Export Admimistratfon Regulations. DAT 4 QA o
legse refer to hitp://www.enimetals.com/2hous/Terns.ntam o

HEAT 2 132803 LOCATION:£-04-01 Y
1 BSKT 208 PC VR TR
345 L8 4
ECYVED ABOVE GDCDS D/ORCE AT
«m?m X L
g3

AR WL - JE_WE_J NE—— -

2ATNG SUP 2 EAEAE

N e o B e ha




Non-Confidential Information Submitted Under 10 CFR 2.390

--.I‘I-I" ;
CERTIFICATE OF TEST N :

Page 01 of 02

i Certification Date
5B 1-RUG-2014
i
CUSTOMER ORDER NUMBER EARLE M. JORGENSEN COMPANY ' Invoice Number
v 18718-00 i 896662.0

2060 TERPRISR .
CUSTOMER PARY NUMBER 'tWINSg?IRG Olls dfggg
1050400 LMS 92-10

L)
goLpyo: LOKRING TECHNOLOGY CORP  .Ang

i
LOKRING TECHNOLOGY CORP
38376 APOLLO PARKMWAY

3036 APONLO DPARKWAY
WILLOUGHBY OH 44094 WILLQUGHB OH 44094
° !

- C RS}

B"ﬂ'ﬁ"r"fm '
Ji- D 8/C 012.55% ( 2,55%) Line Totdl: 347.905 LB
TIEM: 546272

m':m': 13289
iPeci.L’ icationg:
M3 92-10 ASTM A29 42 ASTM |AB76 12

e e . — - R R R R N e e R )
CHEMICAL ANALYSIS

B e e L
Sy .

o L 2 a 7 st cu NI CR
. 3,20 . 0.076 0.:133
MO By AL NB [ v B 7, N /
0.023 0.011 0,001 0.002 ] 1,0003 0.0012 [ nonnn ]
0.0015%
CRL:  R3048% /
VENDOR MaTON BTEEL INC ( S}SQ) COUNTRY OF ORIGIN 1
MECHANICAL PRODERTIES
YLD S'I.‘R ULT TEN SELONG $RED! HARDNRSS
DESCRIPTYON [ P8I ,IN 02 IN IN AREA BHN ]
------------- a—-n-----.-—_——-----u-—--.-—-~n..n--—---uu-m -.‘.'lvu- .--u-——du.o
D.
{D NUM _L9.5°”
IDLAT DIAMBLER ) 1.04 IN GRAIN BIZE 18 - PN“ R 933—*
ook i R im0 5 R o o B e e R R -plo-NY B.L _L\—:l-'—:":‘. ........
ENDQ QA__@.%E
TE o
ln ruwmo Ta contael with meruiy Wille in

‘Tl absvo data \Wite Lrenseribad nom tho manyifcures s Ceruflosta ol Teat ater verlRieadon ourposseastol. e a i

for complstoncas aind apecification oy of the i the oertificans, Al et

rosulls 113 01t Al subject to

Wo heralry contl(y thul (e mateelat coverod by this report with inest tha auplicable requirtaients [ ]

degerfbod hageln, {nctullng any sposification fonntng & pat of the descalpiton. ~s

“The Wil oconttug of fifss, fictilous, or fraidulent slatements ln on with dt

10ay be puanlshatle ae  frluny under fedend slatates, | MANAGUR, UUALITY ARBURANCR




Non-Confidential Information Submitted Under 10 CFR 2.390

| 3
LERTIFICAYE OF TEST N

: Pags 02 of 02
, Certification Date

i 014
GUSTOMER ORDER NUMBER EARLE M, JORGENSEN COMPANY | ©  Invoice Nunber
*gRLE=00 2060 ENTERPRISE DKWY ' 9956610

4] P I D B
CUSNOMER PARYT NUMBER TWINSBURG OH 44087
1050400 IM8 92-10

i
{1
soLlbTo; LOKRING TECHNOLOGY CORP 4429, LOKRING THCHNOLOGY CORP
38376 APOLLO PARKWAY

38376 APO]}‘LO PARKWAY
NILLOUGHBY OIf 44094 WILLOUGHBY ~OH 44094

GHcTiptioni  I5V24 HR IM392-1I0 REV T
~3/4 RD /¢ 012,654 ( 2.581)
diehs 132895 ITEM: 546272

MATERIAN I8 FREE PFROM MERCURY CONTAMINNI‘ION
NO WIBLD REPAIR PRRFORMED ON MATERTAL

Line Total: 347.905 LD

Mt i me {n Gualret Wit meeciny Wille dn
*fho abioys dat wm {bed frons the Miciueve's Corifeata of Toat efler vesificatlon our plleufzn- B
for 1A i of' the on (e cextifivats, All text
walts m\nln on Me aubject 1o cxuuhtlon. ]
Ao heseby earlliy that o material caversd by thi tepert will ntedt U eppiteabls requirtineals [
dusoriivd lioeelny, finfisding any speinication Momilng a past of the descriplon.
“t ha witiful vecarding af Mipe, Reltiout, or Naudu [l 1

L withid

" : - :
ey bo puatehiable aga folony undee Rdsn .uuuu, MA NAGER, QUALI'TY ASEURANCR




Non-Confidential Information Submitted Under 10 CFR 2.390

CERTIFIED MILL TEST REPORT

Tty
* { Ve :::«'u ?wmu
L (B18] 9834290 EXT 2016
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Element Materlals Technology
5405 E Schaaf Road
Cleveland, OH

44131-1337 USA

P 216 524 1450

F 2165241459

T 888 786 7555
info.cleveland@element.com
element.com

1
Lokring Technology Corp.
38376 Apollo Pkwy
WILLOUGHBY, OH 44094

TEST REPORT — EAR-CONTROLLED DATA
Date:

P.O. No.:

W/O No.:

Date Received:

10/19/2018

29413-00

LOKO003-18-10-96579-1
10/15/2018

Sample Description:

MICROSTRUCTURAL EVALUATION PER ASTM E 3, ASTME 7, ASTM E 407

Two (2) Test Pieces, Dwg. 8060843 Rev C, ASME BPVC |1X-2017 Figure QW-462.12, QW-185.3

Direction Transverse | Location | As Noted Etchant | Nital
Magnification 100x Mount #18J-333
WELD A Welid Top | WeldCenter | Weld Bottom
Penetration 100%
Cracks None Observed None Observed None Observed
Fusion Complete Complete Complete
Porosity None Observed None Observed None Observed
WELD B WeldTop | WeldCenter | Weld Bottom
Penetration 100%
Cracks None Observed None Observed None Observed
Fusion Complete Complete Complete
Porosity None Observed None Observed None Observed

HARDNESS PROFILES PER ASTM ES2

WELD A

Location

Hardness HV10

Weld Top

| Base metal | |
HAZ

Weld Metal
HAZ
Base Metal

Weld Center

Base metal
HAZ
Weld Metal
HAZ
Base Metal

Weld Bottom

Base metal
HAZ
Weld Metal
HAZ
Base Metal

The above testing was performed in accordance with the latest revision of the applicable commarclal, mlitary and/or
International test method unless otherwise noted. The above services wera parformed In accordance with Element
Materials Technology Cleveland's Quality Manusl, Editlon 1, Reviston 5, dated August 16, 2012. Information and
statements in this report are derived from material, information and/or specificationa furnished by the cllent and

exclude any expressed or Implied warrantles as to the fiiness of the materlal tested or anatyzed for any particular [
purpose or use. This laboratory does not perform aampling as sampling Is done by the customer. The resulls of all

tests reported apply oniy to the sample materiel(s) received and tested. This report Is the confidentlal property of our
client and may not be used for advertising purposes. This report shall not be reproducad except In full, without

written approval of this laboratory. The recording of false, fictitlous or fraudulent statements or entries on this
document may be punished as a felony under Federal Staiutes. Sample remnants are held for & minimum of 6

months following issuance of test rasulls, at which poinl they will be discarded unless notified in writing by the cilent.
This materiel was not contaminated by mercury or chiorinated solvents during the handling and processing at

Element Materials Technology Cleveland,

Q:l;l;ty' l-\&—tﬁlnlatra!or

Page 1 of 2
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Element Materlals Technology P 216 524 1450

5405 £ Schaaf Road F 216 524 1459

Cleveland, OH T 888 786 7555

44131-1337 USA info.cleveland@element.com
element.com

1
Lokring Technology Corp.
38376 Apollo Pkwy
WILLOUGHBY, OH 44094

TEST REPORT — EAR-CONTROLLED DATA

Date: 10/19/2018

P.O. No.: 29413-00

W/O No.: LOK003-18-10-86579-1
Date Received: 10/16/2018

WELD B

Location

_L_Hardness HV10

Weld Top

Base metal
HAZ *
Weld Metal ‘
HAZ

Base Metal

Weld Center

Base metal
HAZ

Weld Metal
HAZ
Base Metal |

Weld Bottom

Base metal
Az |
Weld Metal
HAZ [
Base Metal § —

This document contains technical data whose export and re-export/retransfer is subfact to control by the U.S. Department of Commerce
under the Export Administration Act and the Export Administration Regulations. The Department of Commerce's prior written approval may
be required for the export or re-export/retransfer of such technical data to any foreign person, foreign entity or forelgn organization whether in

the United States or abroad.

The above testing was performed In accardance wilh the latest revision of ihe applicable commerolal, military end/or

Internatlonal test methed unless otherwlse noted. The abava servicas were performed In accordance with Element

Materials Technology Cleveland's Quality Manual, Edilion 1, Revision 5, dated August 16, 2012. Information and

stataments in this report are derived from material, Information and/or speclfications furnished by the client and

exclude any expressed or implled wamanties as to the fltness of the materlal tested or analyzed for any particular

purpose or use. Thia laboratory does not perform sampling as sampling Is done by the customer. The results of all [ ]
tests reported apply only to the sample material(s) recelved and tested. This report Is the confidential property of our

client and may not be used for advertising purposes, This report shall not be reproduced except in full, wilhowt B
written approval of this laboratory. The recording of false, fictiilous or fraudulent stalements or entrias on this [
document may be punished as a felony under Federal Statutes. Sample remnants are held for a minimum of 8

Quality Administrator ]

months following lssuance of test results, at which point they will be discarded unless notified in writing by the cllent.
This material was not contaminated by mercury or chiorinated solvents during the handling and processing at

Element Materials Technology Cleveland.

Page 2 of 2



o

BIWSV W8 9201 Mpun G A1 Pepuacg
(9A4H) eoInuang 3HEY Wiitden

EHI Wi} 8Tusay }noyem p

L8 25 011 LIOZR1I L ‘Oyrsay ) 0N

G BTN A0 FODOSECEESAO ‘Pumarr] (y) - RalUegscostsasr]

L07

Non-Confidential Information Submitted Under 10 CFR 2.390

Figure QW-462.12
Nomenclature for Temper Bead Welding

Partfally Completed Partial-Panatration Weld

Agprox. 0.040 in. {1 mm)

= 1— S [Note (1H)

Alsa showing focation of hardness traverses when hardness testing is used,

Comgleted Partial-Penetration Weld

s Weld Beads Against Base Metol

First Layer Tempering Beads
LEGEND -
See Note {2) Second Layer Tompering Beads

Fill Weld Beads

D Surface Temper Weld Reinforcing Beads

GENERAL NOTES:
fa} Weld beads shown above may be depasited in any sequence that will result in placement of the beads as shown.
(b) Surface temper reinforcing beads may cover the entire weld surface, or may only be placed at the toe of the weld; they may or may not be mechanically removed.

NOTES:

—% .'r*— S{Note (1]

Approx. 0.040 T. (1 mm}

Also showing location of
hardness traverses when
hardness testing is used.

Typical Groave Weld T Approx. 0.040 in. (1 mm}

;—SlNo'lo m

Typical Fillet Weld

X.
0.040 in. {1 mm)

SiNoto ()] —» *  Approx.
1
1

SSSSNSaRSSROiaINY 0.040 0.
Y e e e
q°°,-‘ g co ? [}
Alsa showing permissible locations and orientations oI hardness traverses.
Overlay Weld

{1) The distance, S, is measured from the toe of the weld to the edge of the temper beads. Measurements shall be made paraliel to the hase metal surface.
{2) Beads near the finished surface may be both tempering beads and surface temper relnforcing beads.

LT0Z-X1'DAd8 AWSV
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ASME BPVC.IX-2017

QW-462.4(b) or Figure QW-462.4(c). The test coupon for
plate-to-plate shall be cut transversely to provide a center
sectlon approximately 4 in. (100 mm) long and two end
sections, each approximately 1 In, (25 mm) long. For
plpe-to-plate or pipe-to-pipe, the test coupon shall be
cut to provide two quarter sectlons test specimens appo-
site to each ather. One of the test specimens shall be frac-
ture tested in accordance with QW-182 and the ather
macro-examined to the requirements of QW-184, When
qualifying pipe-to-plate or pipe-to-pipe in the 5F position,
the test specimens shall be removed as Indicated In Figure
QW-463.2(h).

QW-18L.2.1 Production Assembly Mockups. Pro.
duction assembly mockups may be used in lieu of the
fillet-weld test coupon requirements of QW-181.2.

(a) Plate-to-Shape

(1) The mockup for plate-to-shape shall be cuttrans-
versely te provide three approximately equal test speci-
mens not to exceed approximately 2 in, (50 mm) in
length. The test specimen that contains the start and stop
of the weld shall be fracture tested in accordance with
QW-182, A cut end of one of the remaining test specimens
shall be macro-examined in accordance with QW-184.

(b) Pipe-to-Shape

(1) The mockup for pipe-to-shape shall be cut trans-
versely to provide two quarter sections approximately
opposite to each other. The test specimen that contains
the start and stop of the weld shall be fracture tested in
accordance with QW-182, A cut end of the other quarter
sectlon shall be macro-examined in accordance with
QW-184, When qualifying pipe-to-shape in the SF posi-
tion, the fracture specimen shall be removed {rom the
lower 90-deg section of the mockup.

QW-182 FRACTURE TESTS

The stem of the 4 in, (100 mm) performance specimen
center section in Figure QW-462.4(b) or the stem of the
quarter section {n Figure QW-462.4(c), as applicable, shall
be loaded laterally in such a way that the roat of the weld
is in tension. The load shall be steadily increased until the
specimen fractures or bends flat upon itsell.

If the specimen fractures, the fractured surface shatl
show no evidence of cracks or incomplete root fusion,
and the sum ol the lengths of inclusions and porosity visi:
ble on the fractured surface shall not exceed % in.
{10 mm) in Figure QW-462.4(b) or 10% of the quarter
section in Figure QW-462.4{(c).

QW-183 MACRO-EXAMINATION — PROCEDURE
SPECIMENS

One face of each cross section of the five test specimens
In Figure QW-462.4(a) or four test specimens In Figure
QW-462.4(d), as applicable shall be smoothed and etched
with a suitable etchant (see QW-470) to give a clear defi-
nitlon to the weld metal and heat-affected zone. The ex-
amination of the cross sections shall include only one

Copyrphi ASME Inteenatonal (BPYC)

:::»am by IMS uraia Meonsa with ASME

of

wihout keonpe from IS

"9 P!

20

side of the test specimen at the area where the plate or
pipe Is dlvided into sections lLe., adjacent faces at the
cut shall not be used. In order to pass the test

(a) visual examination of the cross sections of the weld
metal and heat-afTected zone shall show complete fusion
and [reedom from cracks

(b) there shall be not more than Y, in, (3 mm) differ-
ence in the length of the legs of the fillet

QW-184 MACRO-EXAMINATION —
PERFORMANCE SPECIMENS

The cut end of one of the end plate sections, approxi-
mately 1 in. (25 mm) long, in Figure QW-462.4(h) or
the cut end of one of the pipe quarter sections in Figure
QW-462.4(c), as applicable, shall be smaoothed and etched
with a sultable etchant (see QW-470) ta give a clear defi-
nition of the weld metal and heat-affected zone. in order
ta pass the test

(a) visual examination of the cross sectian of the weld
metal and heat-affected zone shall show camplete fusion
and freedom [rom cracks, except that linear indications at
the root not exceeding Y5z In. (0.8 mm) shall be
acceptable

{b) the weld shall not have a concavity or convexlly
greater than Y6 in. (1.5 mm)

(c) there shall be not more than Y in. (3 mm) differ-
ence In the lengths of the legs of the fillet

QW-185 DIFFUSION WELDING — PROCEDURE
AND PERFORMANCE QUALIFICATION
SPECIMENS

QW-185.1 The test block shall be a minimum of 8 in. x
8 in. (200 mm x 200 mmy) and of a thickness such that
there are at least 50 Interface planes being welded,

QW-185.2 A minimum of three tension test speci-
mens In accordance with the requirements of SA-370
shall be taken perpendicular to the Interface planes and
three parallel to the interface planes. The tension test re-
sults shall comply with QW-153,

E3 on a minimum of three cross-sections, one each from
the top, center, and bottom one-third of the test coupon
The samples shall be polished, etched, and shall be free
from cracks and shall show no incomplete bond or poros-
ity on or adjacent to the bond lines, Size of each sample
shall be that which can be mounted and polished to allow
examination with an optical microscape at 50x to 100x
magnification.

ticanysenElamsnt - (4) Clevala'd, En1 993560004, tsereVan Abburg, Kurl
Nol for Resale, 1111872087 115G 67 MET
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® ANALYTICAL

Metallurgical Testing Report

Metallography Report

Report Number: R-20181218-083 rev. 1

Prepared for:

Lokring Technology LLC
38378 Apollo Parkway
Willoughby, OH 44094

P.O. #: 29874
Jan. 15. 2019
NSL Analytical Services, Inc. ; W Accredited
NSL Metallurgical Ma
4535 Renaissance Parkway
Cleveland, Ohio 44128 Masineals Testie g Labiorsasy
e Phone: 216-475-9000
TESTWNG LARDRATORY Fax: 216_475_9002
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All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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g4 NSLo Metallography Report Report #: R-20181218-083 rev. 1

® ANALYTICAL Page 30f 16
Jan. 15. 2019

Project Definition and Scope

Provide microphotographs of mounted samples.
Rev. 1 replaced images in Figure 14.

Sample Identification

Lokring Technology LLC submitted samples for evaluation. The NSL Metallurgical sample numbers, and
the corresponding Lokring Technology LLC sample identifiers are listed in Table 1.

Table 1. Sample Identification

Sample Number Client Label
$-181218-145 18J-333-1B
$-181218-146 18)-333-2A

Opinions and Interpretations

Microphotographs were taken of the mounts provided in the five areas described by customer during
visit.

Sample $-181218-146 was mounted and repolished due to rounding of the sample.

Process Steps

Metallurgical preparations were made in accordance with ASTM E 3. The sample was rinsed with etha-
nol and acetone, pressure mounted with thermosetting epoxy resin, ground with silicon carbide abra-
sives, polished with diamond suspensions, and fine polished with alumina. Care was taken not to alter
the microstructure during any of the above steps. Samples were microetched with 2% nital, per ASTM E
407

The evaluation was performed using optical microscopes and imaging system, per ASTM E 883. Client
was present to select sites for digital microphotography.

Results

Photomicrographs of the mounted samples are contained in Figures 1-11 (5-181218-145) and Figures
12-24 (S-181218-146).

If you have any guestions regarding these results, please contact us.

Report prepared by: Dave Kovarik, Metallurgist

Reviewed by: Rebecca Stawovy, Metallurgist

G S

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figures

Figure 1. Macro photograph of mounted sample (5-181218-145).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS



Non-Confidential Information Submitted Under 10 CFR 2.390

]
7 4 NS‘ Metallography Report Report #: R-20181218-083 rev. 1

® ANALYTICAL Page 5 of 16
Jan. 15. 2019

Figure 2. Macro photograph of mounted sampie (S-181218-145), area
Ain Figure 1, 25x.

o ¥ p ¢
LYy Xy LA

B e L DlaA T A T NN
Figure 3. Macro photograph of mounted sample (S-181218-145), area
Ain Figure 1, 500x. Image is higher magnification photograph of the
center of Figure 2.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 4. Macro phomtograph of mounted sample (S-181218-145
B in Figure 1, 25x.

), area

B in Figure 1, 500x. Image is higher magnification photograph of the
center of Figure 4.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http:/nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Flgure 6 Macro photograph of mounted sample (5-181218-145), area
Cin Figure 1, 25x.
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Flgure 7. Macro photograph of mounted sample (S-181218 145), area
Cin Figure 1, 500x. Image is higher magnification photograph of the

center of Figure 6.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47, Report Format

Revised 10/27/16 RS
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Flgure 8. Macro photograph of mounted sample (S-181218-145), area
D in Figure 1, 25x.
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Figure 9. ‘Macro photograph of mounted sample (S 181218- 145), area
D in Figure 1, 500x. Image is higher magnification photograph of slightly
above the center of Figure 8.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc,
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 10. Macro photograph of mounted sample (S-181218-145), ar-
ea Ein Figure 1, 25x.
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Figure 11. Macro photograph of mounted sample ($-181218-145), ar-
ea E in Figure 1, 500x. Image is higher magnification photograph of the
center of Figure 10.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http:/nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 12. Macro photograph of mounted sample, as-received (S-
181218-146).

indent

Indent

Figure 13. Macro photograph of mounted sample, as-received (S-
181218-146). Indents are numbered right to left in these photos.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, inc
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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= A, above indent 1

C, atindent9 B, at indent 6

E, atindent 14

D, atindent 11
Figure 14. Macro photograph of remounted sample, as-received (S-
181218-146). Arrows show approximate location where images in
Figures 15-24 were taken.

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figur 15. Macro photogra of mountd samle (S-181218-146), ar-

ea A in Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).
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Figure 16 Macro photograph of mounted sample (S- 181218 146), ar-
ea A in Figure 14, 500x. Image is higher magnification image of center
of Figure 15. (Camera optics are reversed from Figures 13 and 14).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 17. Macro photograph of mounted sample (5-181218-146), ar-
ea B in Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).

Figure 18. Macro photograph of mo

v o

41 R E 3
unted sample (5-181218-146), ar-

ea B in Figure 14, 500x. Image is higher magnification image of center of
Figure 17. (Camera optics are reversed from Figures 13 and 14).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc
For current Terms & Conditions, please visit http:/nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format

Revised 10/27/16 RS
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Figure 19. Macro photograph of mounted sample (5-181218-146), ar-

14).
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Figure 20. Macro photograph of mounted sample (S-181218-146), ar-

ea Cin Figure 14, 500x. Image is higher magnification image of center of
Figure 19. (Camera optics are reversed from Figures 13 and 14).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results refate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditions The recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Flgure 21 Macro photograph of mounted sample (S- 181218 146), ar- ,
ea D in Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).
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Flgure 22. Macro photograph of mounted sample (S-181218- 146), ar-
ea D in Figure 14, 500x. Image is higher magnification image of center
of Figure 21. (Camera optics are reversed from Figures 13 and 14).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements
or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Titte 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Figure 23. Macro photograph of mounted sample (S-181218-146), ar-

ea E in Figure 14, 25x. (Camera optics are reversed from Figures 13 and
14).

ea E in Figure 14, 500x. Image is higher magnification image of center of
Figure 23. (Camera optics are reversed from Figures 13 and 14).

All quantitative analytical results are subject to variability due to the nature of testing. Estimated Uncertainty data is available upon request. These
results relate only to the items tested and this report shall not be reproduced, except in full, without the written consent of NSL Analytical Services, Inc.
For current Terms & Conditions, please visit http://nslanalytical.com/terms-andconditionsThe recording of false, fictitious, or fraudulent statements

or entries on this document may be punished as a felony under the Federal statutes, including Federal Law, Title 18, Chapter 47. Report Format
Revised 10/27/16 RS
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Element Materials Technology
5405 E Schaaf Road
Cleveland, OH

44131-1337 USA

P 2165241450

F 216524 1459

T 888 786 7555
info.cleveland@element.com
element.com

[ ]

Lokring Technology Corp.

TEST REPORT — EAR-CONTROLLED DATA

Date: 10/19/2018
38376 Apollo Pkwy P.O. No.: 29413-00
WILLOUGHBY, OH 44094 W/O No.; LOK003-18-10-96579-1
Date Received: 10/15/2018

Sample Description:

MICROSTRUCTURAL EVALUATION PER ASTM E 3, ASTM E 7, ASTM E 407

Two (2) Test Pleces, Dwg. 8060643 Rev C, ASME BPVC 1X-2017 Figure QW-462,12, QW-185.3

Direction Transverse

| Location

| As Noted

Etchant

| Nital

Magnification 100x

Mount #18J-333

WELD A WeldTop | WeldCenter [ Weld Bottom
Penetration 100%

Cracks None Observed None Observed None Observed
Fusion Complete Complete Complete
Porosity None Observed None Observed None Observed
WELD B Weld Top | WeldCenter | Weld Bottom
Penetration 100%

Cracks None Observed None Observed None Observed
Fusion Complete Complete Complete
Porosity None Observed None Observed None Observed

HARDNESS PROFILES PER ASTM E92

WELD A

Location

Base metal
HAZ

Weld Metal
HAZ

Base Metal
Base metal
HAZ

Weld Metal | i
HAZ

Base Metal
Base metal
HAZ

Weld Bottom | Weld Metal
HAZ

Base Metal

Hardness HV10

Weld Top

Weld Center

The above lesting was performed In accordance with the latast revision of the applicable commerclal, military and/or

Intarnational test melhod unless otherwise naled, The abova services were performed in accordance with Elemant

Materlals Technology Cleveland's Qualily Manual, Editlon 1, Revislan 5, dated August 16, 2012. Information and

slalements In this rapori are derived from material, informalion and/or speclfications furnished by tha client and

exclude any expressed or Implied warrantles as {o the fitness of the material lested or analyzed for any pariicular

purpose or use, This laboratary doas not perform sampling as sampling Is dona by the customer, The results of afl [ ]
tesls reported apply only to the sample material(s) recelved and tesled. This report is the confidential property of aur

client and may not be used for adverlising purposes, This report shall not be repraduced except in fuil, without
writlen approval of this laboratory. The recording of false, fictitious or fraudulent statemants or entries on this
document may be punished as a felony under Federal Statutes. Sample remnants are held for a minimum of 6
months following issuance of test results, at which point they will be discarded unless notlfied In writing by the client.
This material was not conlaminated by mercury or chlorinated solvents during the handling and praocessing at
Element Materials Technology Clavsland.

-

Quz;lily Administrator

Page 1 of 2
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Lokring Technology Corp.
38376 Apollo Pkwy
WILLOUGHBY, OH 44094

Non-Confidential Information Submitted Under 10 CFR 2.390

Element Materials Technology P 216 524 1450

5405 E Schaaf Road F 216524 1459

Cleveland, OH T 888 786 7555

44131-1337 USA info.cleveland@element.com
element.com

TEST REPORT — EAR-CONTROLLED DATA

Date: 10/19/2018

P.O. No.: 29413-00

W/O No.: 1.LOK003-18-10-96579-1
Date Recelved: 10/15/2018

WELD B

Location Hardness HV10

Base metal
HAZ
Weld Top Weld Metal
HAZ
Base Metal

1

Base metal
HAZ ¢
Weld Center | Weld Metal
HAZ

Base Metal

] 1

|

Base metal
HAZ
Weld Bottom | Weld Metal
HAZ

Base Metal %_

This document contains technical dala whose export and re-export/relransfar is subject to control by the U.S. Department of Commerce
under the Export Administration Act and the Export Adminisiration Regulations. The Dapartment of Commerce’s prior written approval may
be required for the export or re-expori/retransfer of such technical dala to any foreign person, foreign entity or foreign organization whether in

the United Statss or abroad.

The ahova tesling was performed In accordance with the latest revision of the applicable commercial, mllitary end/or
International test method unless otherwise noted. The above sarvices were performed in accardance with Element
Materials Technology Cleveland’s Quallty Manual, Edition 1, Revislon 5, dated August 18, 2012, Information and
slatements in this report are derlved from material, information and/or specifications furnished by the client and

axclude any expressed or implied warrantles as to the fitness of tha material tested or analyzed far any particular
purposa or use, This laboratary does not perform sampling as sampling is dons by the customer, The resuits of all [
tests reported apply only to the sample material(s) racalved and tested. This report Is the confidential proparty of our

cllent and may not be used for advertlsing purposes. This rapart shall not be reproduced except In full, without

writlen approval of this [abaratary. The recording of falss, fictitious or fraudulent slalements or entries en this R iidraves
document may be punishad as a felony under Federal Statutes. Sample remnants are hetd for a minlmum of & Quality Administrator
months following issuanca of test resuits, at which polint thay will be discarded unlass notified In writing by the client.

This material was not cantaminated by mercury or chiorinated solvents during the handling and processing al

Element Malerlals Tachnology Cleveland.

Page 2 of 2
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Non-Confidential Information Submitted Under 10 CFR 2.390

1 CERTIFIED MILL TEST REPORT
__A_ S I Alton Stec! Test Lab
ALTON aTEBL ING #5 Cut Strect
Alton, IL. 62002-9011
\2 \ 5-.7— 7.(_9 {618) 463-4480 EXT 2486
(618) 4634491 (Fax)
BILLTO ! SHIPYO
EM} Company EM) Company
2060 Entarprise Pkwy 2060 Enterprise Pkwy
Twinsburg, OH 44087 Twinsburg, OH 44087
Date 01/09/2017 |Customer PO P761676-429 Specifications
A5l Ot o, 83121 ey omer o e p SAE 15v24
AST Ord Uine lem 1 ASTH A 20-12, ASTM A 576-90h (12) _
Xtam Description .
nd Cast, RR =20.37:1
Steel Bar, Hot Rolled, 1.7500, 20°0 " end Cest, R =2
Heat Numbar Yleld PST Tenslle PSI % Elangation % ROA 8HN
P g P
16426 [ ]
CHEMICAL ANALYSIS TEST METHODS ASTM E-415 8 E-1019
Heat Number C Mn P S S Cu Ni Cr Mo Sn Al Nb/Cb v 8 k) ] Ca
166426 [ 3 joom |oas? |oo |oowo [oom Jeoos [t ] om
Wl v v | 1 : [V | | 1% |
JOMINY HARDENABILITY USING ASTM A-255 CALCULATED FROM CHEMICAL DI
Heat Numbar @GS D1
166426 8 201
SPECIAL TEST RESULTS
ADDITIONAL COMMENTS
canforms to LMS 92-10
o meratry, 16ad, radiunt, of alpha contelning matertal or Ateration or reproduction of this repart, exoept tn (ull, Is ant
cquipment is used or deliberately added Ia the production of this alowed without wiktan approval by 3 representative of
stee), No weld o veld repalis were performed on this materfal, Alton Stee! [ncorporsied.
This Steel is 100% Electric Arg Fumaca HMelied and Raled In the
£ hoeby certify that the abava tests ana odrect o5 contalaed
Bk intstaaiiem FATH choRas: 10 tha records of ALTON STEEL INCORPORATED
Subsartbed and swom to belore me, a Notary Public, In and for
the county of Magison, State of llinols Qualhty Lead [ ]
this Deyof ”
tly convnission expies [ ]
{tctay Pubik) & _

CERTIFIED TRUE COPY OF ORIGINAL MTR
D NUMRER_LOKI 700K

PART NUMBER [ 0202F 7
PIOH 26099 .. 1MS 22~
VENDOR__ EM)

DATE (547 PMIV& QA 7 X




Non-Confidential Information Submitted Under 10 CFR 2.390

XS iy ik

- s i Visfarns! Fest Bzt ML GHEY GH 4-05s
3800 S OJtH Harlerr Avenue MSTDNGl S50 A ~ P0: 4375334
Argo, IL 605017-1930
Quantity Product Heat Code Heat Treatment Info Steel Milf
s¢ 2" XS LR 90° Elbow 1M6E8254 Hot Formed ICHIGAN SEAMLESS
; A234-70
A M P S S o N & M Y A I B Cb Iens Yed Eon ROA BHN  BHN?  Dimesiessecietonst6s
047 075 0.008 0018 0.1 0.14 0.05 015 0010 0.00 0.019 - - 0.001 78500 39,900 42.00 . 150 149
CE (1Iw).: 0.340
50 7% XS LR 90° Elbow J4K5292 Hot Formed NIPPON
; " AZ34 WPB-13
c .My P S Si Cu Ni Cr Mo v AT B8 Cb  Tens Yield Eion ROA BHN BHN2 Dis / Specifjeation: BI6.9
019 073 0013 0010 019 003 002 005 0030 000 0.021 - - 0000 67443 38900 5500 - 156 158
CE (IIW): 0.327
~.
20 %" XS LR 45" Elbow E827 Heat Treat: Stress Relieved PODBRE
P y Si Cu NP Al T B Tens. Yield ROA BHN BHN2 mmu’fummms
f / 0. 35 0.008 003 026 /015 ﬁ.os 0. os 0.000 / goo0 - - - o 000 srs /55900 - 144 iF
CE (71W): 0.235 5
20 2% XS Straiglst Tee J4L1033 Heat Treat: Normalized NIPPON
Mn P S S . Cu Ni Cr Mo v Al T 8 cb Tens. Yield £lon ROA BHN BHN2 % sne:fgm 876.9
i 0.67 0.023  0.006 026 0,02 0.02 O 05 0.010 0,00 0.025 - - 0.000 67,700 39,800 42,00 - 135 136
oE (IIW): 0.316 5
FITTING MTRé c A
\We heraby cestify that the matorial meets the following VENDOR MACOME We hercby cortify that the material meets the followng:
+ All firtings and flanges maet NACE MRO-175/150 15156-Latest Revislon, - [SC 9001:2008 CERTIFIED MANUFACTURER
« All fittings and flanges meet NACE MRO-103 - Latest Revision. ATE 2: é Z %/ ZS - Test Results herein are comect as comained In test records
- All non high-yield fittings meet tha requirements of ASTM A-234 WPB {AND SA- 234) ined by the y in d wilh EN 70 204 Para 3.1
« All fittings are seamiess axcept as noted; In accordance with PED 97/23/EC,7/2
- All non-high yield flanges meet the requirements of ASTM A-105 (AND SA-105) 'NqudRemkamed.NoLﬂdComem.MMemﬂymm
- Stanting Matesial less Pipe for elbows, lees and redi « Knowingly making false; fictitous, or fraudulent statements on a
- Plate for taps and welded fittings, MTR may result in legal lhblmy
- Bars, Billets or Blooms for flanges and certain caps and tees. 49 w3 - Material has been and tested In " with the Weaidhend
« Ladie chemistry reported. - s”n Quallty System Program 01/26/2015 Rev. 3
Copyright © 2016 Weldbend Corp, RF‘” ?t"r he i
— epal Generated by pmcginnis@weldbend.com Page 1 of 1

Kuf 317 &30

Cert #199601 S—
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“Elevated Temperature Tensile Testing” (Non-Proprietary Version)



Non-Confidential Information Submitted Under 10 CFR 2.390

Request for ASME B31 Code Case for
Micro-Alloyed Carbon Steel Bar

Attachment 2
MATERIAL TEST RESULTS AT TEMPERATURE

Summary of Yield Strengths at Temperature (ksi)
Temperature  3-1/4" bar  1-7/8" bar  2-5/8" bar

Room 84.1 85.9 08.2
100°F 83.8 87.0 94.4
200°F 82.2 82.0 94.4
300°F 72.6 73.4 94.3
400°F 70.7 74.5 100.0
S00°F 72.3 72.9 97.9
600°F 70.1 71.3 94.2
650°F 65.7 75.5 90.9
750°F 63.5 67.2 86.6

Summary of Tensile Strengths at Temperature (ksi)
Temperature  3-1/4" bar 1-7/8" bar 2-5/8" bar

Room 114.0 119.0 127.0
100°F 114.0 120.0 124.0
200°F 110.0 117.0 124.0
300°F 106.0 113.0 120.0
400°F 107.0 117.0 122.0
500°F 111.0 117.0 125.0
600°F 106.0 112.0 128.0
650°F 102.0 110.0 117.0

750°F 92.5 97.8 107.0



Non-Confidential Information Submitted Under 10 CFR 2.390
LABORATORY CERTIFICATE

Anamet Laboratories, Inc.

3400 INVESTMENT BOULEVARD * HAYWARD, CALIFORNIA 94545-3811 « (510) 887-8811

Laboratory Number: 692.148
Purchase Order: P2060150

Date Submitted: June 23, 1992
Date Reported: June 29, 1992

Lokring Corporation

]
396 Hatch: Drive
Foster City, CA 94404
SUBJECT
One bar was submitted for tensile testing. The sample was identified as 1
ea. 3-1/4" dia. x 6" bar, 15V24 Micro Alloyed Steel.
TENSILE TEST

1 2 3

Temperature o

Dimensions of Specimen (in.)
Area (sq. in.) .
Tensile Strength (psi)

Yield Point (psi) |
Elongation in 2.0" Gage (%)
Reduction of Area (%)

Temperature

Diameter of Specimen (in.)
Area (sq. in.)

Tensile Strength {(psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)
Reduction of Area (%)

*Yield Point (psi)



' Non-Confidential Informatio i
Anamet Laboratories, Inc. n Submitted Under 10 CFR 2.390

HAYWARD, CALIFORNIA

Page 2 Lab. No. 692.148
TENSILE_TEST

I 8 8
Temperature o )

Diameter of Specimen {(in.)
Area (sq. in.)
Tensile Strength (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%)

Thie testing was performed in accordance with the purchase order.

Submitted by:

s e 2. s wa were———n

pa/133 Manager, Laboratory Operations
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LABORATORY CERTIFICATE

Anamet Laborator

3400 INVESTMENT BOULEVARD ¢ HAYWARD, CALIFORN

ies, Inc.

IA 94545-3811 « (510) 887-88114

Lokring Corporation

396 Hatch Drive

Foster City, CA 94404

Laboratory Number: 792.128
Purchase Order: P2070137
Date Submitted: July 21,
Date Reported: August 4,

1992
1892

SUBJECT

Two bars were submitted for tensile testing.
as 15V24 Micro Alloyed Steel Bar, 1 7/8"

2 5/8" dia. x 15" from North Star Steel.
TENSILE TEST

1 7/8" Dia g 2
Temperature i

Diameter of Specimen (in.)
Area (sq. in.)
Tensile Strength (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)
Reduction of Area (%)

TENSILE TEST
1 7/8" Di

Temperature

Diameter of Specimen (in.)
Area (éq. in.)

Tensile Strength (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%)

This resort shall act be reproduced, excest in foll, without the vritten ap

dia.

The samples were identified
x 30" from Inland Steel and

praval of Anamet Labaratocies. [ac.



Anamet Laboratories, Inc. Non-Confidential Information Submitted Under 10 CFR 2.390

HAYWARD, CALIFORNIA

Page 2 Lab. No. 792.128
TENSILE TEST
11 : re !! ag Bg —_—
P
Temperature

Diameter of Specimen (in.)
Area (sq. in.)
Tensile Streangth (psi)

Yield Streng:th @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%)

IEN&ILE_Iﬁii

2 A3 o 3 +

Temperature

Diameter of Specimen (in.)
Area (sq. in.)

Tensile Strength (psi)

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)
Reduction of Area (%)

Z_QLS_._D_LM " i -

Temperature

Diameter of Specimen (in.)
Area {(sq. in.)

Tensile Strength (psi)

' Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%) R S— 5 s




N % . . . .
Anamet Laboratories, In cqn Confidential Information Submitted Under 10 CFR 2.390
HAYWARD, CALIFORNIA

Page 3 Lab. No. 792.128
TENSILE TEST

2 5/8" Diameter B _8B _9B
Temperature

Diameter of Specimen (in.)
Area (sq. in.)
Tensile Strength (psi) )

Yield Strength @
0.2% Offset (psi)

Elongation in 2.0" Gage (%)

Reduction of Area (%) . —

This testing was performed in accordance with the purchase order.

Submitted by:

Manager, Laboratory Operations

mh/098



Non-Confidential Information Submitted Under 10 CFR 2.390

Request for ASME B31 Code Case for
Micro-Alloyed Carbon Steel Bar

Attachment 3
MATERIAL CERTIFICATES OF COMPLIANCE

Summary of Relevant Certificates of Compliance

Bar Size Supplier Heat No.

3-1/8" [Note 1] Inland Steel 96959

1-7/8" Northern Cross Steel 96960
2-5/8" Northern Cross Steel =~ M39216

Note 1: In subsequent testing this bar size was referred to
as 3-1/4".



Inland S*eel
8 subsidisry ¢
inland Steel Inv._.ries, Inc,

nEe., 10w, CONTAALY Na,

ACHASE CRORKR RO,

Non-Confidential Information Submitted Under 10 CFR 2.390

We hereby certify that the . .(F

1
SmIPPRA'S NO. MILL ONDRR NO.
\"
e INLAND STEEL BAR COMPANY 10" HMILL N ——
N QUALITY DEPARTMENT 4-446 :
D 3300 DICKEY ROAD 1§/O§ . 2 L
g EAST CHICAGO, INDIANA 46312 venieLs wammnean
SO TO SHIP TO

analysis and/or test results shown
are correct as contained in the

records of the company.

‘George Osan

LOKRING CORF

1

396 HATCH DRIVE

LOKRING CORF

396 HATEH DRIVE

Section Manager - Quality

y COUNTY OF LAKE
¢ Subscribed and sworn to before me this

day of A.D., 19
FOSTER CITY CA 24404 ‘FOSTER CITY cA 94404
SPECIFICATION INLAND CMS (REG. TM) HOT ROLLED ROUNDS, AISI 15v24 MICROALLOY
Notary Pubtic
& MY COMMISSION EXPIRES:
""‘”‘.’_!"‘ L L A o M:bnmwh”m $ ASANAN Lt I T L b e L L Y
@ :M"'-'M of outing, o8 Mated ia the swremt ATUA Directery 8! Atcroaied TEST RESULTS
ITEM QUANT. WEIGHT MEAT NO. |.TEST OR YLD PT TEN STR ELONG
NO. MATERAL DESTRITER A LBS. /S0, IN IRS._ /S0 . IN TN A
RND Z-1/8 1IN 9693579 84,100 120,700 2 217
'Y Brrarn OF MicTe nnian ((.')
UsEo Fon DEVECOPHENT
| HEAT NO. [+] Mn P s - Sl Cu NI Mo Cr Ch Al N
96959 | .2411.57].005].008|.25 .06 |.09 |.05]|.08 .15}1.019| .019

HEAT ANALYSIS




NORTHERN CROSS STEEL COMPANY

Producers of fine cold finished steel bars

17382 FOLTZ INODUSTRIAL PARKWAY o STRONGSVILLE, OHIO 44136

~ SOLD TO:

Non-Confidential Information Submitted Under 10 CFR 2.390

CERTIFICATE OF TESTS

C7432

No.

PHONE: (216} 572-0550
FAX: (216} 572-9682

NORTHERN CROSS

[
[

SHIP TO;
LOKRING CORPORATION WILL ADVISE
396 HATCH DRIVE
FOSTER CITY CA 94404
CUSTOMER ORDER NO. DATE SHIPPED DATE PROMISED DAYTE ENYERED SALESMAN RUMBER BUNOLES
P2070031 07/15/92 SEE BELOW 07/09/92 | House 1(5 Bars)
CARRIER ITEM TERMS COMPETITIVE FREIGKT FROM
F eight %* 1 oF 1 T o ﬁ
Qry. OROEMED SIZE CRADE CONOITION LENGTH Qary, SHIPP
HEAT
1,013# 4pes| 2-1/8" Rd. 15V24 HR 20'-8" 1,846¢
195f 1pc.| 1-7/8" Rd. 15v24 HR 20'-g" 96460
1,440# 3pcs| 3" Rd. 15V24 HR 20'-8" 96459
405 1pc. .2-5/8" Rd. 15v24 HR 72" m 34216
Date Promised: RUSH
PARTIAL SHIPMENT
CHEMICAL. ANALYSIS

HEAT __CanmoN | mancanese { pHospHorus| suLerur | siicon | wickeL § cxnomium | Motvsnenum | copper LEAD Alum yan,

__96960____F ) ' ' ' ' ,180| .050 | .050 X7 el :I
96959 .180{ .050 | .060 .gg l.

M39216 |= JI .120[ .100 | .110 L _:I

MECHANICAL: CERTIFICATE OF TESTS .

HEAY YIELD STRENGTH P.S.1. 1 TENSILE STRENGTH P.S.1, 1 €L % 2= | RED. AREA |  HARONESS |  GRAIN
_96960 N ! Pan s ! I T = ' S
96959 |
M39216 | o

JOMINY HARDENABILITY: — = " —

KEAT 1 2 4 a 12 16 20 24 28

96960 NA NA NA NA NA NA NA NA NA

——96959 _NA NA NA NA NA NA NA ﬁﬁ l:ﬁ

%ﬁ% PHYSICAL v'gsAts REFORTCO %ﬁ/e ARE coa%écr AS CONIA'IqNAEO iN oﬂi%%s. e

STEEL COMPANY

]
]



Non-Confidential Information Submitted Under 10 CFR 2.390

Request for ASME B31 Code Case for
Micro-Alloyed Carbon Steel Bar

Attachment 4
MATERIAL CHEMICAL ANALYSIS REPORT



[

Non-Contidential Information Submitted Under 10 CFK 2.:39U
LABORATORY CERTIFICATE

Anamet Laboratories, Inc.

3400 INVESTMENT BOULEVARD ¢ HAYWARD, CALIFORNIA 94545-3811 * (510) B87-8811

Lokring Corporation

Laboratory Number: 792,188
Purchase Order: P2070136
Date Submitted: July 30,
Date Reported: August 5,

1992
1992

396 Hatch Drive

Foster City,

CA 94404

SUBJECT

Four coupons

identified as steel bar,

were submitted for chemical analysis. The samples were

3", 2-5/8", and 1-7/8" dia.

SPECTROCHEMICAL ANALYSTS

(Reported as

Aluminum
Carbon
Chromium
Copper
Manganese
Molvbdenum
Nickel
Phosphorus
Silicon
Sulfur
Titanium
Vanadium

This testing

‘qt L]

%)
(",—P :iall _.-'v L1

{Al)
(C)
(Cr)
(Cul
(Mn)
(Mo)
{Ni)
(P)
(Si)
{(S)
({Ti)
(V)

—

was performed in accordance with the purchase order.

ch\156

Submitted by:

Manager, Laboratory Operations

..... & ia fnll withant the written zonroval of Anaget [aboratories, Inc.



ATTACHMENT Reference 1

AFFIDAVIT

1, William H. Lennon, the sole Member and Chief Executive Officer of Lokring Technology, LLC
do hereby affirm and state:

1. | am the sole Member and the Chief Executive Officer of Lokring Technology, LLC, and |
am authorized to execute this affidavit on its behalf. | am further authorized to review
information submitted to the Nuclear Regulatory Commission (NRC) and apply for the
withholding of information from disclosure.

2. Lokring Technology, LLC is providing information pursuant to 10 CFR 50.55a, which
constitutes proprietary trade secret information that should be held in confidence by the
NRC pursuant to the policy reflected in 10 CFR 2.390(a)(4), because:

i This information Reference 1 Impact Test Results is and has been held in
confidence by Lokring Technology, LLC.

ii. This information is of a type that is held in confidence by Lokring Technology,
LLC and there is a rational basis for doing so because the information
contains sensitive trade secret information concerning detailed design and
testing details.

iii. This information is being transmitted to the NRC in confidence.

iv. This information is not available in public sources and could not be gathered
readily from other publicly available information.

V. Public disclosure of this information would create substantial harm to the
competitive position of Lokring Technology, LLC by disclosing Lokring
Technology, LLC design and testing details to other parties whose
commercial interests may be adverse to those of Lokring Technology.

3. Accordingly, Lokring Technology, LLC requests that the designated documents be
withheld from public disclosure pursuant to the policy reflected in 10 CFR 2.390(a)(4)
and that prompt written notice be provided to Lokring Technology, LLC of any request for
disclosure of Lokring Technology, LLC trade secret or confidential information, as well as
the maximum amount of time available under the applicable statute to object in writing to
any disclosure of such information.

Lokring Technology, LLC

—,

> e 7

- B - WO - ot
TS —etegor sy

P — T
By: Mr

. Wiﬁiam H. Lenr‘i’on
Its: Sole Member and Chief Executive Officer
Lokring Technology, LLC



STATE OF OHIO )

) ss.
county oF LA KE )

Before me, a Notary Public, in and for said County and State, personally appeared MR.
WILLIAM H. LENNON, who acknowledged that he did execute the foregoing Affidavit and such
execution is his free act and deed.

IN WITNESS WHEREOF, | have hereunto set my hand and official seal at Mi (l2 Uj’;l'\[oy’
Ohio, this |~ day of March, 2019.

Notary Public
SXpRLAY SCOTT J. ORILLE
:§' \W/2 Attomey .
IS/t ¢ Notary Public, Stats of Ohlo
2% | EEsmey /¥ My Commission Has No
% R Explration Dats

o

Section 147.03 R.C.




ATTACHMENT Reference 2

AFFIDAVIT

I, William H. Lennon, the sole Member and Chief Executive Officer of Lokring Technology, LLC
do hereby affirm and state:

1. I am the sole Member and the Chief Executive Officer of Lokring Technology, LLC, and |
am authorized to execute this affidavit on its behalf. | am further authorized to review
information submitted to the Nuclear Regulatory Commission (NRC) and apply for the
withholding of information from disclosure.

2. Lokring Technology, LLC is providing information pursuant to 10 CFR 50.55a, which
constitutes proprietary trade secret information that should be held in confidence by the
NRC pursuant to the policy reflected in 10 CFR 2.390(a)(4), because:

i This information Reference 2 Welding Procedure and Qualification Record is
and has been held in confidence by Lokring Technology, LLC.

ii. This information is of a type that is held in confidence by Lokring Technology,
LLC and there is a rational basis for doing so because the information

contains sensitive trade secret information concerning detailed design and
testing details.

iif. This information is being transmitted to the NRC in confidence.

iv. This information is not available in public sources and could not be gathered
readily from other publicly available information.

V. Public disclosure of this information would create substantial harm to the
competitive position of Lokring Technology, LLC by disclosing Lokring
Technology, LLC design and testing details to other parties whose
commercial interests may be adverse to those of Lokring Technology.

3. Accordingly, Lokring Technology, LLC requests that the designated documents be
withheld from public disclosure pursuant to the policy reflected in 10 CFR 2.390(a)(4)
and that prompt written notice be provided to Lokring Technology, LLC of any request for
disclosure of Lokring Technology, LLC trade secret or confidential information, as well as
the maximum amount of time available under the applicable statute to object in writing to
any disclosure of such information.

Lokring Technology, LLC

s

=
By: Mr. William H. Lennon e
Its: Sole Member and Chief Executive Officer
Lokring Technology, LLC




STATE OF OHIO )

) ss.
counTy oF | al¢ )

Before me, a Notary Public, in and for said County and State, personally appeared MR.
WILLIAM H. LENNON, who acknowledged that he did execute the foregoing Affidavit and such

execution is his free act and deed.
y hand and official seal atl:\)mad:)(«\ 5;[,

IN WITNESS WHEREOF, | have hereunto set
Ohio, this day of March, 2019.

SCOTT J. ORILLE
Attomey
Notary Public, State of Ohlo
My Commission Has No /
Explration Date
Section 147.03R.C.




ATTACHMENT Reference 3

AFFIDAVIT

I, William H. Lennon, the sole Member and Chief Executive Officer of Lokring Technology, LLC
do hereby affirm and state:

1. | am the sole Member and the Chief Executive Officer of Lokring Technology, LLC, and |
am authorized to execute this affidavit on its behalf. 1 am further authorized to review
information submitted to the Nuclear Regulatory Commission (NRC) and apply for the
withholding of information from disclosure.

2. Lokring Technology, LLC is providing information pursuant to 10 CFR 50.55a, which
constitutes proprietary trade secret information that should be held in confidence by the
NRC pursuant to the policy reflected in 10 CFR 2.390(a)(4), because:

i This information Reference 3 Metallurgical Test Report.is and has been held
in confidence by Lokring Technology, LLC.

ii. This information is of a type that is held in confidence by Lokring Technology,
LLC and there is a rational basis for doing so because the information

contains sensitive trade secret information concerning detailed design and
testing details.

iii. This information is being transmitted to the NRC in confidence.

iv. This information is not available in public sources and could not be gathered
readily from other publicly available information.

v. Public disclosure of this information would create substantial harm to the
competitive position of Lokring Technology, LLC by disclosing Lokring
Technology, LLC design and testing details to other parties whose
commercial interests may be adverse to those of Lokring Technology.

3. Accordingly, Lokring Technology, LLC requests that the designated documents be
withheld from public disclosure pursuant to the policy reflected in 10 CFR 2.390(a)(4)
and that prompt written notice be provided to Lokring Technology, LLC of any request for
disclosure of Lokring Technology, LLC trade secret or confidential information, as well as
the maximum amount of time available under the applicable statute to object in writing to
any disclosure of such information.

Loknng Technology, LLC

~ - ,/—Mﬂ(’? =0

By Mr. William H. Lennon —
Its: Sole Member and Chief Executive Officer
Lokring Technology, LLC




STATE OF OHIO )

) ss.
COUNTY OFZ MZE )

Before me, a Notary Public, in and for said County and State, personally appeared MR.
WILLIAM H. LENNON, who acknowledged that he did execute the foregoing Affidavit and such
execution is his free act and deed.

IN WITNESS WHEREOF, | have hereunto set my hand and official seal at N “0“2('\ 13‘[

Ohio, this |5 day of March, 2019.

SCOTT J. CRILLE
Attomey
Notary Publlc, State of Ohlo
My Commisslon Has No -
Expiration Date
Section 147.03 R.C.




ATTACHMENT Reference 4

AFFIDAVIT

I, William H. Lennon, the sole Member and Chief Executive of Lokring Technology, LLC do
hereby affirm and state:

1. | am the sole Member and the Chief Executive Officer of Lokring Technology, LLC, and |
am authorized to execute this affidavit on its behalf. | am further authorized to review
information submitted to the Nuclear Regulatory Commission (NRC) and apply for the
withholding of information from disclosure.

2. Lokring Technology, LLC is providing information pursuant to 10 CFR 50.55a, which
constitutes proprietary trade secret information that should be held in confidence by the
NRC pursuant to the policy reflected in 10 CFR 2.390(a)(4), because:

i This information Reference 4 HAZ Hardness Testing.is and has been held in
confidence by Lokring Technology, LLC.

ii. This information is of a type that is held in confidence by Lokring Technology,
LLC and there is a rational basis for doing so because the information
contains sensitive trade secret information concerning detailed design and
testing details.

iii. This information is being transmitted to the NRC in confidence.

iv. This information is not available in public sources and could not be gathered
readily from other publicly available information.

V. Public disclosure of this information would create substantial harm to the
competitive position of Lokring Technology, LLC by disclosing Lokring
Technology, LLC design and testing details to other parties whose
commercial interests may be adverse to those of Lokring Technology.

3. Accordingly, Lokring Technology, LLC requests that the designated documents be
withheld from public disclosure pursuant to the policy reflected in 10 CFR 2.390(a)(4)
and that prompt written notice be provided to Lokring Technology, LLC of any request for
disclosure of Lokring Technology, LLC trade secret or confidential information, as well as
the maximum amount of time available under the applicable statute to object in writing to
any disclosure of such information.

Lokring Technology, LLC

————— v

_,/_j‘a"—c_::nf—;..c—_:l}k” =

By: Mr. William H. Lennon

Its: Sole Member and Chief Executive Officer
Lokring Technology, LLC




STATE OF OHIO )

COUNTY OF | :p:l(f ; °

Before me, a Notary Public, in and for said County and State, personally appeared MR.
WILLIAM H. LENNON, who acknowledged that he did execute the foregoing Affidavit and such
execution is his free act and deed.

IN WITNESS WHEREOF, | have hereunto set my hand and official seal at l\)i "W’;‘\‘otl,
Ohio, this | S day of March, 2019.

SCOTT J. ORILLE
Attomay
Notary Public, State of Ohlo
My Commission Has No /
Expiration Date
Section 147.03 R.C.




ATTACHMENT Reference 5

AFFIDAVIT

I, William H. Lennon, the sole Member and Chief Executive Officer of Lokring Technology, LLC
do hereby affirm and state:

1.

| am the sole Member and the Chief Executive Officer of Lokring Technology, LLC, and |
am authorized to execute this affidavit on its behalf. | am further authorized to review
information submitted to the Nuclear Regulatory Commission (NRC) and apply for the
withholding of information from disclosure.

Lokring Technology, LLC is providing information pursuant to 10 CFR 50.55a, which
constitutes proprietary trade secret information that should be held in confidence by the
NRC pursuant to the policy reflected in 10 CFR 2.390(a)(4), because:

This information Reference 5 Elevated Temperature Tensile Testing.is and
has been held in confidence by Lokring Technology, LLC.

This information is of a type that is held in confidence by Lokring Technology,
LLC and there is a rational basis for doing so because the information
contains sensitive trade secret information concerning detailed design and
testing details.

This information is being transmitted to the NRC in confidence.

This information is not available in public sources and could not be gathered
readily from other publicly available information.

Public disclosure of this information would create substantial harm to the
competitive position of Lokring Technology, LLC by disclosing Lokring
Technology, LLC design and testing details to other parties whose
commercial interests may be adverse to those of Lokring Technology.

Accordingly, Lokring Technology, LLC requests that the designated documents be
withheld from public disclosure pursuant to the policy reflected in 10 CFR 2.390(a)(4)
and that prompt written notice be provided to Lokring Technology, LLC of any request for
disclosure of Lokring Technology, LLC trade secret or confidential information, as well as
the maximum amount of time available under the applicable statute to object in writing to
any disclosure of such information.

Lokring Technology, LLC

___4“ ,,“4/, = “
By: Mr. William H Lennon

Its: Sole Member and Chief Executive Officer
Lokring Technology, LLC




STATE OF OHIO )

) ss.
COUNTY OF |_#i )

Before me, a Notary Public, in and for said County and State, personally appeared MR.
WILLIAM H. LENNON, who acknowledged that he did execute the foregoing Affidavit and such

execution is his free act and deed.
\
set my hand and official seal at llM I(Q.'r’t) L»_(}l

IN WITNESS WHEREOF, | have her
Ohio, this day of March, 2019.

SCOTT J. ORILLE
< Attomey
= Notary Public, State of Ohlo
My Commission Has No
Expliration Data
Section 147.03 R.C.






