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manner or used for any

PROJECT SPECIFICATION

REV| DATE | By
0 [er201e] um

A Honaywsl Company

UOPR SF-009

FABRICATORS PIPING & STRUCTURE INSPECTION
LAN

» Fabricator shall

HONEYWEL L UOP RUSSELL PROCESs PLANTS review and inspect the Control
FOR CRYOQ, REFRIGERATION, AMINE, Activities indicated beloyy.,

As a minimum,

Fabricator shajj provide inspectors (UOPR ang Client) with Two (2) working days advance notice for
inspection points (A1 and A2).

Fabricator sha]] brovide UPOR QC with Two (2) working days written notification for hold points (H).
E-mail is the preferred method of written notification.

Inspection Code:

Al —100% Actual Inspection
A2 - Random Inspection

R1-100% Review of Documentation
R2 — Random Review of Documentation

H—Hold Point — do not proceed until inspection by party reéquesting the hold is complete,
W—Witness Point — do not proceed until inspection by party réquesting the witness point ig

Complete or (waived.)

AP — Approval Required
NA — Not Applicable

Control Activity

Code or Initials and Date

Governing / Required Inspections
Specification

Fabricator/

UOPR / Client | AT/3a
party

Fabrication Inspection
and Testing plan

Review fabrication isometric UOPR SOP-001 ' R1 R1

drawings and PO

P&IDs
Clarification SOP. ENG-14cf q
ENG-14cq ,/2(
ENG-14cas

Review WPS’s ang PQR’s ENG-14cam

ENG-ISap

UOPR Quality Contro]
Manual

ASME D11

Weld Maps

ASME Sec. IX
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4 Honeywael Company

UOPR SF-009

FABRICATORS PIPING & STRUCTURE INSPECTION
PLAN

HONEYWEL L UOP RUSSELL PROCESSs PLANTS
FOR CRYO, REFRIGERATION, AMINE,
Control Activity Governing
Code or
Specification

Required Inspections
Initials and Date

Fabricatoy/ AT/3rd

UOPR / Client

vendor party
VT/Dimensiona] check of skid AWS D11 Al H
top (Done on Ground). ENG-14de Nl [an
Visually examine weld AWS D11 Al AlH,
quality and dimensiong] ‘ A2
check of ALL structural
components. p) g '
Verify trial fit of upper and | ‘ H, A1 H A1

lower stacked skid
structures, ladders,
platforms, stairs, handrailg
and any additiona] bolt on

N|A
attachments.

Visually examine piping weld I A A1AP
quality. | ENG-13azae
| ASMEB-313 3|

Conduct dimensiona] piping l Structural Stee] Plan, H,
| ( ;3

and fitting orientation check. Elevation and Isometric
drawings

ASME B-31.3

Review radiographs and
NDE test reports

Line List
ENG-13age

ASME B-31.3

HUR-1000

Witness pressure testing of
piping. Verify pressure test
results. Chart Required.

Review skid documentation /
data book.




VSB2760 L 07798/ 6.0A106STDF / 6 STD A106B SML! JIPE )
INSPECTION CERTIFICATE

-%a VALLOUREE & BUNMITOMO L o EN 102“43.1

TUneE ou anAsiL

No.:

Sheet;
3GB2A3ET

178
Diktrito Industrini, &n

Jocoaba - M(3 - 35498000 - Bresi]

Trading Compnny: Sumitomo Cosporation

HSSMC work'Ne: JYYS07970000 . Dostination Country: USA
Buyer: Nippon Sleel.& Sumitomo Metal -Corporation ) Wark Order; 2384110
Buyer Order Nox: SP17S337301 ' Moterinl Number: 701242
Customer: SUMITOMO CORPORATION OF AMERICAS

Customer Order No/ Item: 209482/ 1

Inspection Company: Viallource & Sumitomo Tubos do Brasil Lida,

Stze (Q.D, X W.T.): 51635 Tak
Gradé: X4O2R#BHB
Standard: APLSPEC 5L, 12.2012, 45TH BDITION # PSL 2

B2 i

I noeoridnivce also to the standords:

ASTM AlW-I4/A$ME§§f!06M 3HASTM A S3M - 12/ ASTM A S30M.- 127 ASME SA-53M - 13/ ASME SA-S30M - 13
Description of Products! SEAMLESS STEEL PIPE Hent Trontment : AS ROLLED, BEVELED ENDS 30 DEG:

Plpes Ends Protector: POLYBTHYLENE CAP WITH HOLE
Wall Thickness: - 125 9%/ + 150 %

Extornal Surfnce Protection: UV-VARNISH

“Tolerances: Outside Diamieters -0.75%/ +0.75 %

Length: RANDOM: 40.0FT 7 42,0 ¥T

Acceptance Lenjth: RANDOM, 10 %, 380 FT/40.0 FT

Standnikd Marking: . :

PAINT STENCILED: VSB LOGIO AP SPEC, 5L 0867 APIMONOGRAM MONTR/YEAR ASTM/ASME A/SA-106 A/SA-53 6.625 0.280 BR/X42R PSL2 SMLS JYYS07970000 HEAT NUMBER PTPE TALLY NO LENGTH B §
TESTED 2670 PSYNDE WRIGHT NSSMC LOGO

Shipping Marking:

SUMITOMO CORPORATION OF AMBRICAS HOUSTON P.O, NO, 209482 MADE IN BRAZIL

Heat No, Pleces Length{m) Wolght(kgf) Length(ft)
107743 - 234

107144, 193

Welght(Ibl)
2933 44 B4934 962} 187235

239823 69346 7866.1 152874
226 2829,12 82030 9280.7 180831
135 167181 48609 5485 107157
265 3200,22. 29913 10796.5 209232
13 140568 40716 46114

|
89751 . :




(YSB2T60 £ 107798/ 6.0A106STDF / 6 STD A106B SMy “)PIPE )

VS~ ' INSPECTION CERTIFICATE Noa Sheet:
W s e EN 1020433 - She ,
Distrite ndustvini, sis
Jeconbn - MG - 35498-000 - Bragil
HotNe, Pleces Lengih(m) Walglit(sgp) Length(fg Welght(bn :
107803 2% 137,10 12670 30,5 72022
107862 145 18322,82. 52074 5980.7 114795
107863 185 230,53 66753 7642.9 147151
TOTAL 1586 19817,95 572045 65013.8 1261048

The.produot is satiefactory In the followling toststinspeetions: '
Dimensional # Vigual # Flatteriing Test #.Flux Lcakagvﬂlecirom. Test : APISL, 2NS)LUo WII.S)UF #Maximum Residual Magnetism ; 30 GAUSS # Hydrostatic Test ; 2670,

‘CHEMICAL COMPOSTTION (%) Process: Bicowin Ave Formas (BAY), heats fully kiflod

LOPSISs ¢

CEQ&CiMnI&F(CHMMV)IS-F{Nlmn)IIS
CEI:CP":Cu+M0+Nl+V CE2Nb+ v
cmrsstmcrme:uvmaﬂccqcmcm
Required  Ladle Anslyshe  Mig, 0.29 0.10 .
Miix, 020 120 0025 0015 040 39 030 015 040 006 005 00 004 042 100 o046 ;
Product Anslysls Win, 0.29 0.30

Mex, 020 120 0.025 0018 048 030 030 0,50 040 006 0.050 0.0010 8.040 042

100 0.06

HeatNo.  Pipe o, i
W7 Ladle 04 L3 o011 0002 029 003 %14 000 o005 004 000 0000 000 037 o027 0.04 :
102120 Chack} 0:14  L15 0011 0.002 0.29\ 003 815 o001 0.05 004 000 0.001 000 o038 028 0.04
205110 Cheok! 01s  LI§ Qo1 0002 020 o003 014 001 005 0.04. 000 0.00} 000 039 027 0.04 !

405110 Cheok2 0.14 137 0011 0.002 029 003 ol4 o0 005 004 000 0000 000 o038 027  0.04

502130 Chesk2 015 L8 0012 0002 0290 o003 Ols 00t o005 004 000 000! 000 040 @28 0.04

107744 Ladle 014 L1l 0010 0.002 031 002 013 001 004 003 0.00 0000 000 036 023 003

302110 Cheok2 004 143 0010 0.002 9.36 002 03 0.1 004 003 00p 0.000 000 o037 023 0.03

01110 Cheokt 014 114 oon 0002 029 0,02 %14 001 004 003 050 o.000 680 037 024 0.03
107748 Ladie 015  LII 0000 0002 030 002 013 002 03 003 0.0 0.000 000 037 0323 0.03
102110 Check2 o5 L3 0.010 0,003 030 o002 I3 002 003 003 000 0.000 000 038 023 0.03
.201130 Cheek} 015 114 0010 0.002 030 002 R 0.33 002 004 003 000 0000 .00 038 024 0.03 {
202110 Checki 0.is ti4 0010 0.002 030 po2 013 00 o003 003 0.0 o0.000 0.00 038 023 0.03 .

306130 Check2 0.15  Li5 0009 0,002 030 002 013 002 003 004 000 0.000 000 o028 024 0,04

:
i
!
H




VSB2760 / 137798 /6.0A106STDF / 6 STD A106B SMLS )PE )

CE: Combined Biemonts §

\gg - : - gsyggggzbi CERTIFICATE Noa: Shests
W I o S i 343
Disttito mdpstﬁni. n
Jeccaba - M@ - 35498000 - Hrasil
G M P S5 8 M G MG VY Ny B T cy cm cm
Requived  Ladle Annlyse  Min, 0.29 0.10
Mex. 020 120" 0025 0015 040 030 036 015 040 006 005 0000 004 042 106 0.6
Product Analysls  Min, 028 0,10
‘ Max, 020 120 0025 0015 040 030 030 0150 040 006 0050 0,0010 0.040 042 10D 0.06
Hent No.  "PipeNo.
210779855 Eadle 0.1 L2 0011 0001 030 003 042 002 006 004 000 0001 0.00 038 027 004 !
107120 Chockl 015 L2 0011 0001 020 063 012 002 006 004 000 0001 000 038 027 004 i
107130 Chedkz  0.16 112 0011 0801 020 003 0.2 002 006 004 000 0.00] 000 039 037 0.4
107799 Ladle 0I5 L3 001 0002 020 003 002 001 005 004 000 0000 000 038 025 004
102140 Choek2  OS  1IZ 0010 0001 029 003 062 001 005 004 000 0000 600 038 025 004
201110 Checkl  0J5 102 0011 0002 029 003 042 001 005 004 000 0001 000 038 025 004
306110 Checkl 015 113 0011 0002 028 063 012 0DO! 005 004 000 0000 000 038 025 0.04
405110 Ched2 OIS 112 0010 0002 029 003 012 001 005 003 000 0000 000 037 024 0,0 |
107800 Ladle OIS LI12 0009 0003 030 003 042 001 006 003 000 0000 000 037 025 003 l
103110 Checkl 045 LIz 0010 G003 0290 0035 o042 001 006 003 000 0000 000 037 025 o0m i
103120 Cheok2 0I5 LI12° 0009 0002 030 003 0.2 001 006 003 000 0000 000 037 025 0.03
107803 Ladle 015 LI 0D 0003 630 003 012 00l 006 004 GO0 0000 0.00 038 026 004
306210 Checki 018 LIl 0DI0 0002 030 083 02 00! 006 004 000 0000 0U0 038 026 004
408210 Check? 014 111 0011 0002 030 003 0J2 001 006 004 000 0000 000 037 026 004 ;
107862 Ladle 015 112 0009 0001 030 003 011 D02 004 004 000 0001 0.00 038 024 004
202110 Cheskl 0.5 1J0 0009 0002 030 003 0.2 002 004 004 000 0001 008 037 035 0.04
402110 Check2 015 110 6009 6002 030 003 0.2 002 004 004 000 0001 000 037 025 004
107863 Ladle 0.5 kil 0D0I0 000L 030 003 0.2 002 004 003 000 0000 000 037 024 003 .
302110 Check2 0I5 LI2. 0QI1 0001 030 003 0.2 002 004 003 000 0001 000 038 024 003
402110 Cheokl 0.1 LOB 0010 001 030 003 02 002 004 003 000 0001 0.00 037 024 003 :




vob2/0U 1107798 / 6.0A106STDF / 6 STD A106B SMJ -§PIPE 3

g

TS

4 IN§?ECTIQN CERTIFICATRE Neu: Sheei:
v “"‘:”&;ﬁ:‘;’:;{{?’“'% I?,I‘v 10264.3.; 36628247 45
Distrito Industrial, s/
Joocabia <M.~ 35498.000 - Rragit
TENSILE TEST 8.Dircetion: Longituding] Temperature: Room Temperature Gage Length: Lo=2" Y8 Method: 0.50 %
Type of speclmon: STRIP 1* WIDTH Thicknesst-0.280"
¥§ TS E
(Psl) (Psi) %
Regulred Min, 42100 ‘10000 280
Mex, 71800 95000
Plpe no, Position of Sample
205110 Top 52100 75000 37.0
102120 Bottom 50900 74500 370
303110 Top ) 55000 75900 38.0
305140 Botlon 49700 73100 38.0 |
306130 Top 55600 77300 38.0 !
102110 Bottom 50900 74300 380
203110 Top 51500 75100 . 370
167130 Botiom spato 75000 360
102140 Top 52400 74300 380
405110 Top $2800 73700 380
103120 Top 55300 76700 IR0
408210 Bottom 52500 76400 370 !
402110 Top 54800 76500 370 '
103110 Top 53800 75000 360

302110 Top T sa200 74300 360

RS SN e it 1L




VSB2760 / 1 37798/6.0A106STDF / 6 STD A106B SML¢ JPE

VD

& FUETING
U0 ORASL

DHsico indusitin, 5o

Jegeaba - MG = 35498:000 - Brasil

AR

CERTIFICATE

aleet:

LA
E A

REMARKS:

THE DATA PRESENTED WAS CONVBRTED FROM ST MBASUREMENT SYHTEM USED FOR THE ORIGINAL INSPECTION

# NACE MROL03-201/MRO175/ISO 1 5156-2/2009: SATISPACTORY
# MANUFACTURED FROM FULLY KILLED CARBON STEEL
# ASTM A106-C.AND ASME SA106-C: QUARANTEED

We heneby cectify that this produst has heen i d and {ncd in di with all
réquifernants of the standards and specifications and il the rosults aro found to bo satisfctory.

This testimonial and certificnts egspectively iy recorded by.a compuler syatom snd s valid ‘withow
sigrature. Alterntion or use for othors products are

garded ns falsificition of dot ond will be
subject to criminal Jurisdiction

QUALITY CONTROL DEPARTMENT
FAX: +55312141 5365

Ewmntl: earlos horia@vstubos,com

Ciid

Carlos Bduardo Lirma Horta om pﬁ‘{’b Yaray 4 .

Technicol Responsible Pl
Date : 09.11.2015




PAN6804 / “3609 / 6.0TEESTDF / 6" STD WELD TEE S/ )4 wep

INSPECTION CERTIFICATE o
PANTECH STEEL INDUSTRIES SDN. BHD. (sosr31.4 ;’f &
LOT 13258 & 13259, Jalan Haji Abd. Manan, R

OffJaEriery: par;:Selarigor; Maldysiay
Tel. 603-3393 1633  Fax: 603-3393 1733  E-mail; info@pantechsteel.com

1SO 9001
Cert. No.: KLR 0403926

WROUGHT CARBON STEEL BUTTWELDING FITTINGS PED 97/23/EC Aanex 1 Clause 4.3
INSPECTION DOCUMENT: EN10204:2004 Type 3.1 Cert No-: Q038/PED/MUM/0810070/1
Certificate No: PSI 1103bk

Purchaser : Date : 20-Jun-1b
Order No. Invoice Na. Starting Material Specification for Fittings- Seamless Specification for Inspection
Seamless| ASTM A234-14 WPB/ ASME~SAZ IG5 PR ASME Blb-9-12 /
Pipe NACE MROL7S5/NACE MROLD3/IS015150% ASTM A9LO-1Y4a )
Part Code Product & Size szpa cr:)ity Vg:;??:;;r;ilﬁin Heat Treatment Magr;?;iscﬁ:;micle
FTSE-PS L™ STD TEE 1053 G00D cesS _ - GOOD-
Specification Chemical Composition (%) Tensile Test Hardness
c Si Mn P s Ni cr Mo Cu v Pb CE Ys | Ts E (HB)
Min x100 { x100 x100 | x1000 | x1000 | x100 | x100 X100 | x100 | x1000 x100 (KS1/MPa) (%) 1] 2
Max - 10 29 - - - - - - - - - 240 415 22 -
Heat No. 30 - 106 50 58 40 40 15 40 80 - 50 - - - 197
R 17 | 22 37 19 | b 1 3 1 2 4 |<0-10| 25 | 374 | 4yaa [31.2] 128 129

WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED.SAMPLED,TESTED. AND INSPECTED SOLELY BY THE?&#KQUEA URERLléTED ‘AT-THE ﬂDDRESS"‘AB‘(SW IN ACCORDANCE WITH INDICATED
CONTAMINATION,

SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND RADIOACTIVE
TENSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2"
- HARDNESS ACCORDING TO NACE MR0103-12/ NAGE MRO1 75/15015156-15

(50mm)

NOTE: .
C: Cold formed at temperature below 620°C N: Normalised at 810°C

S: Stress relieved in temperature between 595°C - 690°C and cooled in still air. Q: Heated to 810°C and quench in water.
H : Hot formed in temperature between 845°C - g45° and cooled in sfifl air, T: Temper between 580°C - 690°C.

'1: YS = Yield strength TS=Tensile strength E = Elongation

Quality Assurance M;nager

Made in Malaysia




PAN6825 / ‘3{602/ 6.0LR9OSTDF / 6" STD LR 90 ELBC ) SA234 WPB

INSPECTION CERTIFICATE |

PANTECH STEEL INDUSTRIES SDN. BHD. (809731-A) Y
LOT 13258 & 13258, Jalan Haji Abd. Manan, e
Tel: 603-3393 1633 Fax: 603-3393 1733 fo@pantechsteel.com 505001

Cert. No.: KLR 0403926

WROUGHT CARBON STEEL BUTTWELDING FITTINGS PED 97/23/EC Annex 1 Clause 4.3
INSPECTION DOCUMENT: EN10204:2004 Type 3.1 certNo- 0036/PED/MUM/0810070/1

Certificate No : PSI 10LE15

Purchaser : Date : c0-dan-1lk
Order No. Invoice No. Starting Material Specification for Fittings- Seamless Specification for Inspection
Seamless| ASTM A234-1Y WPB/ASH A TuBe il PR ASME Blk.9-12 /
Pipe NACE MRO17?5/NACE MROLO3/IS0L5156L% ASTM A9LO-1lY4a
‘ . Quantity ) N Dimensional Magnetic Particle
Heat No. Product & Size (pcs) Visual Examination Inspection Heat Treatment Testing
“SHEbDD | 71 GOOD 600D H N.A
o Chemical Composition (%) Tensile Test ™! Hardness
Specification :
c Si Mn P S Ni Cr Mo Cu v Pb CE Ys | T8 E (HB)
Min x100 x100 x100 | x1000 | x1000 | x100 x100 x100 | x100 | x1000 x100 (K8t / MPa) (%) 1| 2
Max - 10 29 - - - - - - - - - 240 415 22 -
Heat No. 30 - 108 50 58 40 40 18 40 80 - 50 - - - 197
RS £ 2l | 22 | 39 | 13 3 1 Y 1 Yy 3 |<0.10] 29 | 357 | 470 {29.0/ 128 131
.AND INSPECTED SOLELY BY THEMANUEAGTURER IDRESEABOVE IN ACCORDANCE WITH INDICATED

WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED,SAMPLED,TESTED A
SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND RADIOACTIVE CONTAMINATION.

TENSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2" (50mm)
" HARDNESS ACCORDING TO NACE MR0175/ NACE MR 0103/ 15015156

NOTE:

C: Cold formed at temperature below 620°C N: Normalised at 910°C

S: Stress relieved in temperature between 595°C - 690°C and cooled in still air. Q: Heated to 910°C and quench In water.
H : Hot formed in temperature between 845°C - 945°C and cooled in still air. T. Temper between 590°C - 690°C.

'1: YS = Yield strength TS=Tensile strength E = Elongation

T

Made in Malaysia Quality Assurance Manager




- PAN6826 / n§,810 / 6.0LR9OSTDF / 6" STD LR 90 ELBO )SA234 WPB

INSPECTION CERTIFICATE

PANTECH STEEL INDUSTRIES SDN. BHD. cersiay

LOT 13258 & 13269, Jalan Haji Abd,

RS e 3 PR Ol T 4
O ianfMu‘%famm@mngﬁSdang‘oraMa i

_ 1509001 _

Tel: 603-3393 1633 Fax: 603{3393 1733 E-mait info@pantechstesl.com
WROUGHT CARBON STEEL BUTTWELDING FITTINGS v et e s
INSPECTION DOCUMENT: EN10204:2004 Type 3.1 Cert. No.: 0US8/PED/MUM/OS10070/1
Certcate No:  PSI 99208
Purchaser : Date : 9-Apr-25
Order No Invoice No. Starting Material Specification for Fittings- Seamless Specdification for Inspaction
Seamless| ASTH A234-13 WPB/ASHE«SAC3Y~13:WPB; ASME Blk.9-18 7
Pipe NACE MROL?5/NACE MRO103/ISOLS1ELx ASTM A9LO-10
Quantity Dimensional
Heat No, Product & Size o Visusl Examination | - Cmension Heat Treatment “”‘T‘z’::‘”"
RLs&lR: (LT A09DEGCu:LRySTD2ELBOY, 737 GOOD GOOD H N-A
Spacification Chemical Compasition (%) Tensilo Tost Hardness
c S Ma P ) N Cr Mo Cu v Pb CE ys | 18 E (HB)
Min x100 x100 | x100 x1000 | x1000 x100 x100 x100 x100 x1000 x100 (KS1 7/ MPg) (%) ] | 2
Max - 10 29 . . - - - - - - - 200 [ 415 2 -
Heat No. 30 - 108 50 58 40 40 15 40 80 - 50 - - . 107
Rhx %08 13|21 7?7 & y 1 5 L ] 3| & f<0.10] 29 | 311 | 453 [va2.4] 1301330

WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED,SAMPLED, TESTED, AND INSPECTED SOLELY BY THEMANURAGTURER L
SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND RADIGACTIVE

TENSILE REQUIREMENT: CONFORMS TO ASTI A370 STANDARD, LONGITU

* HARDNESS ACCORDING TO NACE MR0175 NACE MR 0103 ISO15158

CONTAMINATION
IDINAL DIRECTION, GAUGE LENGTH 2" (50mm)

A

i L9

AT THE ADDRESS ABOVE IN ACCORDANCE WITH INDICATED

NOTE:

C: Cold formed at temperature balow 620°C
§: Stress relioved in tempersture between 595°C - 690°C and cooled In atil! ab Q- Hestad 10 910°C and quench ki watsr.

" H: Hot formed in temparnture batween 845°C - 845°C and coolad In st air

*1: YS = Yiald strength  TS=Tenaslls strength E = Elongation

Made in Malsysia

N: Normalised st 910°C

T: Temper between 880°C - 680°C.




RWL166/14 / RBCB-0746 / 6.0RFWN#30STDF / 6" 300# R § STD Al0s )
' . TEST CEnTIFICATE " ]

eport/ inspection Cerivicaie Na. RFPLN.I.C./14- 15/0524/2186 Dated :

=

r/‘:°0’7{)1 5

[ An 1S08001-2008 Certified Organizaton. (Ref. Qi 02 00345)

ROLLWELL FORGE PVT. LTD.

?gcr)\é%y No. 239/1, Bth. G.E.B. Sub Station,National Highway 8/B, Shapar (Veraval), Rajkot -
3 ;

Phone : +91-2827-253671 Fax : +91-2827- 253571

P Eu 9723/EC & AD-2000-MARKBLATT W9 CERT. NO. 01 202 IND/Q-12-0003
Customer

Inveice No. & Date  : 4171/09-Feb-2015 Wanufacturer's Mark : RWF/INDIA

Email : infa@rollwellforge.com Websita : www, rollwellforge.com
Desngqation of Article Material UNS No. Surface Condition Melting Process Steal M}u
CARBON STEEL FORGED FLANGE ASTM AJASME SA 105 Ed 2013 FINISH EAF B;QITISH ALLO;S

124/005023

RBCB-0746 | 633000

Elements P %

] Ma % Ni % Cu% [ V% ' ] cE |

Speciflod | 0.35Max. | 06-135 |0036Max | 0.04Max. | 01035 | 03Max. |0.12Max | 04Max | 0.4 Mox 0.08 Max. T T ]

Ladle Analyeis 0.19 0.67 0.021 0.007 0.18 0 : 0 0 0 0 ——— T
"RBCB-0746 | 0.169 0.685 0.018 0.005 T 0.221 0.016 0.01 0.006 0.006 0.005 -

Heat Treatm

Tenslle Testing Y - Notch Charpy / Impact Test
Yield Strength Tensile Strangth Elongation i Reduction of Area Energia of Impact Temperature +20°c )
Test No. Direction |__ Re Rm A 2z SAMPLE SIZE(10X1 OXS5MA) Hardness
Rath-, | genr o, MPA g % 1 2 3 BHN
Spacihed - 250 Min. 485 Min. 22 Min, 30 Min, : . - 187 Max,
RBCB-0746 T - 270.60 496.60 _J 32,60 60.60 - - - - , 153, 166 ]
Additional Test As Per Client Requirement - . v

Surface and Dimensional Inspection - Acceptable as par ASME #16.5 Ed. 2013 Marking - Accaptable as per ASME 816.5 Ed. 2013 For ROLLWELL FORGE PVT. LTD.
Ullrasonic Test - N/A [IGC Test- N/A.
Magnetic Particle Examination - N/A. .
NACE MR-Q175(Ed.2008] & NACE MR-0103 [Ed.2012] & ISO15156 [Ed.2008] - N/A.
|
i
We Confirm That Material is Frea From Mercury Contamination & Radioactive Contamination.

Remarks : WE CERTIFY THAT THE MATERIAL HAS BEEN TESTED AND COMPLIES WITH THE GIVEN PURCHASE ORDER
FQcC 12 (00/01 04.12)

——M




PAN6258 / ”)IZOIC/ 6.0X4.0CSTDF / 6 X 4" STD CONC ﬁDUCER SA234

INSPECTION CERTIFICATE

PANTECH STEEL INDUSTRIES SDN. BHD, 1508731.8)

.m&@fWaia’h”’M .
Tel: 603-3393 1633 Fax: 603

LOT 13258 & 13259, Jalan Haji Abd. Manan,
200 Kapar; SelangoryMalaysia;
-3393 1733 E-mail: info@pantechsteel.com

WROUGHT CARBON STEEL BUTTWELDING FITTINGS
INSPECTION DOCUMENT: EN10204:2004 Type 3.1

Cert. No.: KR 0403926

PED 87/23/EC Annex 1 Clause 4.3
Cert. No.: 0038/PED/MUM/0810070/1

Certificate No : PSI 110804
Purchaser ; Date : 2?-dun-1b
Order No. Invoice Na. Starting Material Specification for Fittings- Seamless Speclfication for Inspection
Seamless| ASTM A234-14 UPB/ASH A2 M= AebWRB ASME Blb.9-12 /
b710PS-? | E 000012579 Pipe NACE MRO175/NACE MROLD3/TSOLE]LSEL & ASTM A9LD0-14a
Quantity Dimensional & Magnetic Particle
Heat No. Part Code Product & Size {pcs) Visual Inspection | Heat Treatment Testing
Slx28%Ce| FRCShx4-PS ON:RED & 330 GOOD Cas N-A-
L Chemical Composition (%) Tensile Test ™ Hardness
Specification
c si Mn P S Ni Cr Mo | cCu v Pb CE | vs | 715 E (HB)
Min x100 x100 x100 x1000 | x1000 x100 x100 x100 x100 | x1000 x100 {81/ MPa) (%) 1 [ 2
Max - 10 29 - - - - - - - - - 240 415 22 -
HeatNo. ™~ | 30 - 106 50 58 40 40 15 40 80 - 50 . . R 197
Sl 20LE: 20 | 19 | u2 | 13 | & 0 1 L] e | 3 |<0-10] 2 [312 | 4k4 [32.2] 130 133
WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED, SAMPLED,TESTED, AND INSPECTED SOLELY BY THE%MANuﬁﬁggjpggﬁ'tms;rEQ@ IE'ADDRESSABOVE IN ACCORDANGE WITH INDICATED
SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND RADIOACTIVE CONTAMINATION.
TENSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2" (50mm)

- HARDNESS ACCORDING TO NACE MR0103-12/ NACE MRO17

5/1S015156-15

NOTE:

C: Cold formed at temperature below 620°C

S: Stress relisved in temperature between 595°C - 690°C and cooled in still air.

H : Hot formed in temperature between 845°C - 945°C and cooled in still air,

‘1: YS = Yield strength TS=Tensile strength E = Elongation

Made in Malaysia

N: Normalised at 910°¢

Q: Heated to 910°C and quench in water.
T: Temper between 530°C - 690°C,




PANG6421 / SE713C/6.0X4.0CST

Jx
»

LOT 13258 & 13259, Jalan Haji Abd. Manan,
'@ffﬂséia|1¥Me'x"u$‘~"42200:;.Kapar-.rr.8elai.';ga_r,x.Majaybsiaj
Tel: 603-3392 1632 Fax: 603-3393 1733  E-mail: info@pantechsteel.com

WROUGHT CARBON STEEL BUTTWELDING FITTINGS

INSPECTION DOCUMENT: EN10204:2004 Type 3.1

.

INSBECTION €1 FIFIEATE™

PANTECH STEEL INDUSTHIES SDN. BHD. seorsay

WOYDT o

150 9661
Cert. No.: KLR D403926
PED 97/23/EC Annex 1 Clause 4.3

Cest. No.: 0038/PED/MUM/0810070/1

Certificate No : PSI 10L0O91
Purchaser : Date ; b-Jan-1k
A Order No. Invoice No. Starting Material Specification for Fittings- Seamless Specification for Inspection
Seamless ASTM A234-14 WPB/ASNM ARgy=: WRB ASME Blk.9-1e /
Pipe NACE MROL?5/NACE MRO103/IS01L515Lx% ASTM A9LO-1Ya
Heat No. Product & Size Q:x:cnst)uty Visual Examination %x::zit?::l Heat Treatment Magr%?:‘scni:;mcle
287 GOOD GOOD cas N-A
Specification Chemical Composition (%) Tensile Test ! Hardness
C Si Mn P ) Ni Cr Mo Cu Y Pb CE YS ] TS E (HB)
Min x100 x100 x100 | x1000 | x1000 | x100 x100 x100 x100 | x1000 x100 (XS} / MPa) {%) 1 | 2
Max . 10 29 - - - - . . - - - 240 418 22 -
Heat No. 30 - 106 50 58 40 40 15 40 80 - 50 - - 197
A8 L5 25 &3 1k 4 2 é 3 3 4 |<0.20( 32 | 32k | 495 {3k.0( 248 | 151

WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED,SAMPLED,TESTED, AND INSPECTED SOLELY BY THE MAl

ETURER' USTED’AT THE! ADDRES§ ABO\V‘E IN ACCORDANCE WITH INDICATED
SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND RADIOACTIVE CONTAMINATION.

TENSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2" (50mm)
~ HARDNESS ACCORDING TO NACE MR0175/ NACE MR 0103/15015156

NOTE:

C: Cold formed at temperature below 620°C
S: Stress relisved in temperature betwsen 595°C - 690°C and cooled In still al Q: Heated to 910°C and quench in water.

H : Hot formed in temperature between 845°C - 945°C and cooled in still air.

*1:.YS = Yield strength TS=Tensile strangth E = Elongation

Made in Malaysia

N: Nommalised at 910°C

T: Temper between 590°C - 690°C,

Quality Assurance Manager




PAN6683 / ‘38710E / 6.0X3.0ESTDF ./ 6 X 3" STD ECC F §DUCER SA234

INSPECTIO

N CE

E R RET ane

RTIFICATE

PANTECH STEEL INDUSTRIES SDN. BHD. isoer3ta
LOT 13258 & 13259, Jaian Haji Abd. Manan,
,.Qfﬁ%ﬁléﬁgﬂﬁ?ﬁw&m&@g@;&mngo&g.!gl,l_gjgysiaﬁ@}&

Tel: 603-3393 1633  Fax; 603-3393 1733 E-mail: info@pantechsteel.com

WROUGHT CARBON STEEL BUTTWELDING FITTINGS

INSPECTION DOCUMENT: EN10204:2004 Type 3.1

WO

150 900

14

Cert. No.: KLR 0403926

PED 97/23/EC Annex 1 Clause 4.3
Cert. No.: MBB/PED/MUWMIOOﬂ)Il

Certificate No : PSI 112355
Purchaser : Date : 10-0ct -1k
Order No. Invoice No. Starting Material Specification for Fittings- Seamless . Specification for Inspection
Seamless| ASTM A234-1Y4 WPB/ASMECSABIN-15 WPH ASME Blk.9-12 /
Pipe NACE MRO1?7S5/NACE MRD1D3/IS0151L5kL% ASTM A9LDO-l4a
Heat No. Part Code Praduct & Size Q(u:gt)ity ng??:;g:?tign Heat Treatment MagnTeet:::ﬁl:;rticle
I DE% FRESbx3-PS D 125 GOOD css N-A
§ Chemical Composition (%) Tensile Test Hardness
Specification
4 Si Mn P S Ni Cr Mo Cu A\ Pb CE YS TS E (HB)
Min x100 x100 x100 | x1000 | x1000 | x100 x100 x100 | x100 | x1000 x100 (K81 / MPa) (%) 1. | 2
Max -1 10 29 - - - - - - - - - 240 415 22 -
Heat No. 30 - 106 50 58 40 40 15 40 80 - 50 - - - 197
DSOS 23 | 22 54 14 Yy y 1 0 1 0 [<0.10f 33 | 291495 (33.5 ly2 | 134

WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED,SAMPLED,TESTED, AND INSPECTED SO
SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND

LELY BY THE MANUFACTURER LISTED:
RADIOACTIVE CO '

TENSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2" (50mm)

E'ADDRESS:ABOVE IN ACCORDANCE WITH INDICATED

- HARDNESS ACCORDING TO NACE MR0103-12/ NACE MRO175/1SO15156-15

NOTE:

C: Cold formed at temperature below 620°C
§: Stress relieved in temperature between 595°C - 630°C and cooled in still alr.
H : Hot formed in temperature between 845°C - 945°C and cooled in sfifl alr,

*1: YS = Yield strength TS=Tensile strength E = Elongation

Made in Malaysia

N: Normalised at 910°C

Q: Heated to 810°C and quench in water.

T: Temper between 590°C - 630°C.

Quality Assurance Manager




PAN6267~ / /J){F403C /4.0X2.0CXHF / 4 X 2" XH CONC "jDUCER SA234

INSPECTION CERTIFICATE

PANTECH STEEL INDUSTRIES SDN. BHD. sorata)

LOT 13258 tan Hajl Abd, Manan,
O SRiar i Balangors Wiyl
- Tet803-33931633  Fax: 6033383 1733 E-mefl; Info@pantechstsel.com
WROUGHT CARBON STEEL BUTTWELDING FITTINGS PED S7/29/6 Arv 8 e 4.3

INSPECTION DOCUMENT: EN10204:2004 Type 3.4 . Na.: QOSPED MUMMR1CTYL

Certificate No:  PS/| 84043

(LUOO'}S)(MJGA’MMM/,HG}N{ ou

Purchaser : ~ Date: 10-Sep-14
Order No. - Invoics Na. Starting Material Speciication for Fitinge- Seamisss Specification for inspsction
ASTM A234 -13 WPB /ASME SAZ34~13 WRB
Seamless Pipe NACE MRO178/ NACé MR 0103/ 1SO15158° ASME B16.9 - 12/ ASTM A960 - 10
Quantity Vigual Dimenaional Magnetic Particle
X P &8
Heat No. " roduct & Stze (pcs) Examinati inspection Hest Treatment Testing
SRPA03C 4% 2% %S CONTRI 281 coob GOOD C&S NA
PF 813C 4" x 2 XS CON RED 389 GOOD GOOD ‘C&8 NA
P 209 3" 8160 TEE 250 GOOD GOOD C&s G000
Chermucal C Htion (% "
Specification smical Composition (%) Tensile Tesat Hardnaess
c S Min P 8 N Cr Mo Cu v Pb CE ys | T8 E (HB)
Min x100 x100 x100 | x1000 | x1000 | x100 X100 x100 X100 | x1000 X100 (1681 / MPa) (%) 1 | 2
Max - 1 10 29 - - - - - - - - - 240 415 22 -
Heat No. 30 - 108 50 58 40 40 15 40 BO - 50 - - - 187
REA403CH: 7 22 101 14 2 3 4 0 5 8 <010 28 308 448 23.8 127 128
PF 813C 12 19 78 10 2 1 3 i 2 2 <010 28 300 420 388 128 i
o p208 0 - 13 19 78 11 ] 2 3 - 2 4 0 < (.10 28 ' 319 428 ( 444 127 128

WE CERTIFY THAT ALL PRODUCTS WERE MANUFAGTURED,BAMPLED, TESTED, AND INSPECTED SOLELY BY THE MANUFACTURER LISTED AT THE ADDRESS AB
AND FOUNO TO MEET REQUIREMENTS. MATERIAL I8 FREE FROM MERCURY AND RADICACTIVE CONTAMINATION,

TERSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2 (50mm)
2 HARDNEESS ACCORDING TO NACE MROTTE NACE MR 010% ISO16156

NOTE: :

C: Cold formed at temperaturs bolow 820°C N: Normalised &t 810°C

a: smwwmammumm‘c-mcmmhmw Q: Heated to 010°C and quanch In watsr,
H : Hot formed in tempariture batwesn 845°C - 048°C e osolad In 025 . T: Tempar badwean 580°C - 880°C.

.1.Y3“;hb O T e E v Elonmation "

Mads In Meleysls Quallty Assuraiice Managar

Please purchase PDFStamp Command Line product to remove this watermark|
bttp//www.verypdf.com




PAN6676_/ §F613C /4.0X2.0CXHF / 4 X 2" XH CONC PYPUCER SA234

INSPECTION CERTIFICATE
PANTECH STEEL INBUSTRIES SDN. BHD., mnw
LOT 13258 & !3&& Jalm Ha)!AM Manan.
Tel: 803-3303 ‘lm Pmamaas 1733 Em Mo@pammm.mm

WROUGHT CARBON STEEL BUTTWELDING F'ITTINGS
INSPECTION DOCUMENT: EN10204:2004 Type 5.1

Certificate No:  PSI 84043

{woojpditea mmmysidiy) ou

Purchaser : Date ; 10-Sep-14
OrdorNs. |  invoica Ne, : " Sturting Material Spscification for Fifinge- Seamisss Speciication for Inspscilon
- . ASTM.A234 -13 WPB JASME SAZ34 13 VIPR:. »
82214PS-1 & 620011034 Scamiess Pips NACE MRO{ 78! NACE MR 01087 130151@ ASME B16.9 - 12/ ABTM A980 - 10
1 o Cusantity Vimal | ODimensions Wagnetic Particle
Heet Mo, Product & Slzn ; . Ca :
| et (pes) Examination | Inspection | Ho8t Treatment Testng
RE 403G Aﬁxz*xs comasn 281 ] GOUD GOOD c&s NA
PR RIS %% PiNE CON RED, B8 GUOn GOOD c&8 A
P 209 75180 TEE . 250 GOOD _ GO0D Cas 200D
SpucHfication v Chemicat Compostion (%) . Tenshs Teat ™! ‘ Hardnass
‘ c ) Win P 8 M Cr Mo Gu Y Ph CE Ys | T8 E {HBY)
Min x100 | xt00 | x100 | x1000 | x1000 | x100 | x100 § 100 | x100 | xt000 X100 (6B 1 WP} {9%) i 2
Max - 1 10 28 - - - - - - - - - 240 | 415 22 -
Hest No, 30 - B 50 &3 40 40 | 18 40 80 | - § % - - - 197
RF403C 7 22 W 14 2 ) 4 6 [ 8 <010 | .28 30 448 239 127 128
FPEORE 12 T M 1 46 F 1 3 ] 2 2 <810 | 28 300 420 2488 128 127
Loopags - 13 i k) 11 -8 2 F 2 ) 4 0 <C10§ 28| 3190 |--a78 444 127 126
mmvmmummwmzmnﬁmmmmmmmm AND WEFECTED SOLELY BY THE A

AND FOURD TO MEET REGUIREMENTS. MATERIAL 18 FREE FROM MERCURY AND RABIOACTIVE CONTAMINATION,
TENSILE REQUIREMENT: CONFORMS YO ASTMAS70 BTANDARD, LONGITUDINAL BIRECTION, munsmte'mz*m)
*mwwwmmmmsmmmmsmmymmu

ROTE:

13! Cuid tormed # temparakes balow 820°C E R Nonvaitiad ot @410°C
§: Sveas idinved in banpstsion bodvest BU5°C - BO0C and cooisd In e8F alr, € Hestod o 018°C und quanchy in weior,
H : Hot formod I tempomsiure bohvesn BAS'C .« 048°C wrd costed i st at. T: Tomper betwasn 651°C ~BC°C,

*4:¥Y8 » Yiekdatrungth YOsTengis sienglt € = Slonpution

Racsa & Mataysty

’lease purchase PDFStamp Command Line product to remove this water mark|
R http: Swww verypdf.com
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ISC694/Z 11602945 / 3.0A106STDa / 3 STD A106B SMLFS Ji))IPE o 3
ArcelorMivai >outh Africa Lmuted MATERIAL TEST CERTIFICAT: ‘ .

“Tubular Products BT SEAMi ESS TUBE Licansed under IS0 0084 2008 Ay ..;,;;:'_
273 Genl. Hertzog Rd, , N } o aser . DE3sTom oA R ieb
Peacehaven Vereeniging 1939 - Telephone  +27 {(0)16 450 4270 6T - D418 f (Jes Contnicata Arcelorhditial
P O Box 48 Vereeniging 1930 Fax +27 (0)16 423 4906
«South=Africa TS, S e
Customer: ) Customer Order/Contract No: SUSS 153200 5
Order No: 4000021783 Material No: 1000000695 *
Centificate Reference No: 040061960020 Cast/Heat No: - 1602945,
Product: FULLY KILLED HOT FINISHED CARBON STEEL SEAMLESS TUBES Page 1 of | f
Specification: 1S03183:201/APT SL:2012 1245/L.290/B/X42 PSLT ASTM AJ06B.15/A53B.12/ AS30.12 ASME SA1068.13/SAS3B.13/SAS30.13 i
Product Marking: ARCELORMITTAL SA 1503183/Spec SL-0319 MONOGRAM 05-16 ASTAVASME AJSAJOSBSA/SASIB 3.500 0.216 40.000 L245/B L290/X42 PSLL SMLS VESTED |
3000 pst (:As'r \o. woms momo NO: mmrmm wma MADE N soum AFRICA '
General Information :
Quantity Mass Dlmansmns Yotal Length Steel making Fina! Rolling Operation
Tube OQ Thickness Length procass As Rolled
750 227.795.80Nh) 3.5000° 0.216(" ) 40.000 (f1) 30.000.000¢ 1) Electriv Arc Fing) hot rolling finished above 1,580 F and
cooled in il air
Chemical Composition R22-(V + Nb + Ti) R24-INb +V)
Element(%) C S Ma S P € N Mo C V A Yi Sn Ca N B Nb CE  R22 R24
Minimom N . . . . . . . . . . . N . . . . . .
Maximum 0.200 - 1L.30 003 0030 050 050 0150 0500 - - - . - - - - 041 01S 0.060
Heat 0.180 026 090 0.00¢ 0.009 0.02 001 0001 0005 0003 0.031 0001 0.003 0.0013 0.009 0.0004 0.0010 D.34 001  0.00¢
Product 0.1800 0.2600 0.9000 0.0030 0.0090 L.0200 0.0110 0.0010 0.0050 0.0030 0.0310 0.0012 0.0030 0.0013 0.00% 0.0004 0.0010 0.3359 0.0052 0.0040

Product (ADD) 0.1800 0.2600 0.9000 0.0040 0.0090 0.0200 0.0310 0.0010 0.0050 0.0030 0.02(0 0.0012 0.0030 0.0013 0.0094 0.0004 00010 0.3359 0.0052 0.0040

Mechanical Properties

Specification UTS (Rm} Yield {0.5%) % EL UTS (Rm} Yield (0.5%) % EL OTHER TESTS
Limits MPa psi MPa psi 2 inch MPa psi MPa psi 2 inch Category Result
Minimum 60000 42000 300 (5] Actual Flattaning Pussed
Maximum {6) Actual Hydrostatic 3000 psi tor > Sec
(1} Actual 68167 BRI 35.0 (7} Actual NDi: EM! PASS - ASTM ES70  12.58% NOTCH
{2} Actual 69908 URl6 37.0 Orientation & type of tensile test Longltudinal, Steip NDI: UT CT not required
(3} Actual Width of tensile place (inch) 0.75 inch HV 22 ibs 140 142 147
{4} Actual Oriantation of impact test piece
Remarks:

Material in accordance wih NACE MR0175:2015.15015156-3:2015, MROI02:2015. Dimewsions to ASME B26.10M-2015.
The material conform o the hot yicld strength requirements as per ASME. Sect (1, Pt D, Tahle Y-1, 200X All the
malerial conform (0 the viwal and dimemional requirements and is nade fo 2 suitable fine prain practive.

Quality As.mrauce Manager: PJ Venler Date of Release: 2016.05.10 Certified by: __

Ve ey “-.m, et the Dutetiel Was snadated tewiad oxd agnikd W end Blly coapl weh it Ryt o SURRTed spvcaiian sy No dhamns o by r sdaitions ™y be make w iy Rwaieed VN Japes whadt e ettecta shall imalislie By cene wew.



195 /7 114665 / 3.URFWN#30STDF / 3" 300# REW]I

11/604139

s TR
DALY NS
—t

. -~ MUNISH FORGE PVT. LTD
VILL. GOBINDGARH ADJOINING PHASE

AN ISO 9001 : 2008 CERTIFIED COMPANY

(CERTIFICATE No. 125446-2008-AQ-IND-RvA Rev.02)
‘CERTIFICATE AS PER DIN EN 10204 3.1 - 2004

‘ ~VII FOCALPOINT
LUDHYANA- 141 010 INDIA. TEL:- + 91-161-2673307, 2673407 Fax: + 91-161-2676046

FM.NO. 960A
REV: 00
EFF.DT: 22.07.08

A 105

TD

INVOICE NO. & DATE CERTIFICATE NO. [ 8200/11
CUSTOMER'S NAME. . ‘ DATE - 01.09.2011
PART NO. / NAME : 3 =300 WNRF STD : P.O. NO. & DATE
MATERIAL SPECIFICATION | ASTM A105/ SA105 2009, NACE MR 01753005 .

STANDARD ASME B16.5:2009 (REVISION OF ASME B16.5:2003) BATCH NO. 114665
QUANTITY 300Pcs
QTY | BATCH | CHEMICAL COMPOSITION
DESCRIPTION | &ee) [NO. [0 Ma [P S si  |cu Ni Cr Mo v Nb CE%
S — - 035 1060 |0.035 |0.040 |0.10 -|040 040 030 013 008 002 047
. MAX |1.05 |MAX |MAX |035 |MAX - |MAX |MAX |Max MAX | MAX | mAx
MILL TEST E . - :
REPORT . 300 C-14 . 020 0.84 0:.034 . 0.032 0.27 .
8§SERVED BY | 300 |114665 | 0217 | 0.89 | o0.021 0022 |0.275 |0.131 |0.056 |0087 |0.010 | 0001 |0.003 |o0.39
i MECHANICAL TESTING AS PER ASTM A 370 — 09 MECHANICAL PROPERTIES _
1BATCH | DESCRIPTION |  YIELD STRENGTH | TENSILE STRENGTH o HARDNESS
NO. ok ; g % ELONGATION | % REDUCTION O
: SPECIFIED 36000 MIN 70000 MiN 22 MIN 30 MIN 137187
114665, | OBSERVED 54468.19 78512.70 29.00 43.80 137138

SPECIAL REMARKS: - WE CERTIFY
B16.5:2009 {REVISION OF ASME B1

STD.MSS SP-6-2007

THAT THE MATERIAL MEETS THE REQUIREMENT OF ASTM A105/SA105-09 & DIVENSIONAL STD.ASME
6.5:2003) CARBON STEEL FLANGES ARE FORGED & FULLY MACHINED WITH SERRATED FINISH AS PER

\FLANGES ARE PAINTED WITH BLACK PAINT & MARKED AS : MUNISH 3 WNRF STD 300 A/SA105B16.5 114665 INDIA

D

CHECKED BY ¢
(Q.C.M)

f )g t
.G {Q.C) WORK INSPECTOR

1 FOR MUNISH FORGE PVT. LTD.

™ ‘g\_‘\\w& .
Z. : NS
2 *( ( A




ISC581 / 18B9678 / 2.0A106XHa / 2 XH A106B SMLS PIPE - - - |

ArcelorMittal Se,aﬁz Afric

MATERIAL TEST CERTIFICATE

o ¥ 3¢ nel
x T imited ¥,
' SEAMLESS STEEL TUBE Licensed under 150 5601: 2008 P
Tubular Producls CERMIFICATE DE RECEFTION - TUBES DACTER SANS SQUDURE API Spag SL ant SCT . o % =
273 Gerd. Herteog R4, I’eavchw"n Vereemgmn FUAMEPRDOTEECCHIS - WANTLOSE STARLUCHRE o D 385897 Al .
939 Test Cortiftatn Al’CNOI’MtﬁCﬂ
i 56T . 0499 -ENAnzoN2008 tYPRAX
Vereeniging 1930 Telephone +27 (0)1G6 450 4220
~ Fax +27 ()16 423 4906 B
Custonter Order/Contiact No: SUSY 148556
No de cammande cliery
o - Kvodenst:ferags-Nr
: 4000019243 Material No: 1000038202
dc commande Mi No de mabéeiau:
r - Wedctofi-Nr:
Oemﬁcate Reference No: 040061477626 Cast/Heat No: A8BIGT8 ..
No de cawifican: Couliz No: i

Deugmis-Ne: Schimetran-Nr:

Pﬁﬁduct: FULLY KILLED HOT FINISHED CARBON STEEL SEAMLESS TUBES Page Number: Lof}

Specification: 1S03183:2012/API 5L:2012 L24S/L29U/B/X42 PSLL ASTM A/SASIB ALOGB/C.13 AS30.13 ASME:SAIO6H/C 13/SAS3013%

Product Marking: ARCELORMITTAL SA ISO3183/Spec 5£-0319 MONOGRAM 09-14 ASTM/ASME A/SAIOGH/C AS3B 2.374 0,218 40.000 L245/8 L290/X42 PSL1 SMLS 'TESTED

b e e ) 3000 psi CAST NO: 18B9G78 PROD/O NO: TUBA1924310 MADE IN SOUTH ABRICA
General Information
Information Génsrole

Quantity Mass Dimensions ) i Total Length " Steet makmu procesa . Finel Rofling Operation

Quantite Poids - . Direntions  MaRe. . . o eeeex longeur § moem Heleboretion da . Fin de laminage / Wahende

Menge Gewlcht Tube OD Thickness ” " Lenath Linge i

Dlamétre B Epaisseur Longour ! suhlemchme)zungsvsﬂahmn .
Durchscnite Stirke Lanrgo f H ‘
— e . e e T e e ‘
’ . i : R i
5130 103.222.7010) | 237C)L 0.28C) 400 @ 205200008 Hlectie Arc | Fiml ot rollng fmished sbove 1,580°F 300

'
.

cooled in still air

Chemical Composition

Anolyse sur coude Sovmebenatyse, .. RM (Nb+V)

ROS-(CI‘+ Ni+Mo+Cu+V) R22-(V+] Nb+ -Ti)

" Element(%) L an zs IP LGr fm _ Mo .Cu 'v m j'rj _ 'Sn i
, Minimum T . . : T ! B S R S
,Maﬁmum . "o,zr_)g"__*_ "1.30 ‘ocro ouaoloso '0'50 0150 ‘9500 - e
,H_&it 0.160 " 0.27 079 0007 0009 006 0]7 003650!30-000( 0030 0.001 . 0.009 °
- Pmdh& ' ‘0.1660 02700107900 10,0065 . 0.0090 | 10,0600 6.1700 "0.0360 70,1360 ' 0.6610T0.6%00" 0.00143.0696
. Product (ADD) e e AT e ©
- »

» iCE @06 ‘R22 R24

- o5 o.oso

0.41

O(Kll 00020 0.33 0.40 ‘000 0003
. 04 65061 | 0.00201 0.3311 ' 0.3070 nonm 0.0030° :
0’1600 ozvoofo 7900[00065 ooown,nnsuo 6 nfm {0.0360° omoloodm'mim' 000160 00'90 me 0.0099 ' 6.0001 | (loozo 033u 03970 00040x00030 ' !

s o om o
; s




ISCS81 / *3B9678/2.0A106XHa / 2XH A106B SMLS PIPE- -

AvcelorMiital Souih Afvica Limited

.

MATERIAY. TEST CERTIFICATS

. 43,
.

SEAMLESS STEEL TUBR Ulcetised under 150 900%; 2008 PR,
Tubular Products " . i CENTIRICATE DE RECEPITON - TUBES DUCIER SANS SOUDIMK A® Sprc 5L und 5CT a >
273 Genl. Hertzog Rd, Peacehaven Vereeniging RAMSLIROVREUGNS - NAHTL.ONE STANLRODIUE St - oo V- 385987 Qi N
o Due | amemnee ] ArcelorMittal
. - OZBA:; TYPESS
48 Vereeniging 1930 Telephone +27 ()16 450 4220 :
G Fax +27 (0)16 423 4906
Customer: Customer Order/Contract No: SUSY 148556
Clissy No de comounite clent
Kunde . Ruodensufirags-Nr : . ‘
Order No: 4000019243 Material No: 1600038202
No. de comnande M: No de matérim:
Miga-Auftrags-Ne: WMN:; &
Certificate Reference No: 040061477626 Cast/Hear No: 1889678+
% m}fn«mz Caudée No: ;
m\hﬂ_uct: FULLY KILLED HOT FINISHED CARBON STEEL SEAMLESS TUBES Page Number: 2of3
Prodakt: o
Specification; ISO3IBIZ0LZ/ARL SL42012 L2AS/LISOMB/XA2 PSLL ASTM A/SAS3B AIOGB/C.13 ASI0.13 :ASMESKIOSH/C i3/5As30,133
Angzabe
Fmduct Marking: ARCELORMITTAL SA 1SO3183/Spec SLO319- MONOGRAM 09-14 ASTM/ASME A/SA106B/C AS3B 2.374 0.218 0,000 L24$/B LI90/X42 PSLL SMLS TRSTED
mminm 3000 psi CAST NO: 13B9678 PROD/O NO: T0S41924310 MADE IN SOUTR AFRICA.

Mechanical Properties
Propricids Meiamiques

: cffication | UTS (Am} Yiold (Rel ~ S EL ~ B [ TECHNOLOGICAL TESTS ~ R
i g?:;mwmn Force de reision  Limir dlastiqere Alinng Atong EPREUVES TECHNOLOGIOUES r:g&'g%&%ﬁg&ﬂi?T&
j Angabo gtestig g Dehm : Detun | - TECHNISCD_!: Pﬂl]F!iﬂ(ifN L i |- o TECHNISCHE PROFUNGEN
G . " 5.65 Bonding 1 Passed " av 2z ms 51152 157
t:m‘:s . psi pst 2 tnch gfﬁ Saf Esyel de plisge ! purere i
" Greaze ‘ Blegaversuch | - Mane
. See - e - ] aee” T Y Fiatining 6656 T Biased e ey
, Miemurn o000 " a0 {sog 7] laing ekt
Madmi L0 T - 1| Ringtalsersueh | : ; !
Sample (1} 71213 . 48587 ! 350 ‘ . Hydrostatia™ "™ 77 3000 psi for 5 Bee I
et e SOBT B S A PO i Amdigstvs | !
; Semple (2) 72208 " 49893 g 330 Hydrostatisch i
- Sumple (3 . Jeoe e | BlecoAGRGtE TSP T T PASS - ASTM EST0 TI25% NOTCH ' X -
- Sample {4) ! . . Inspection dlectromaynétigue . i H
" Sample (&) " - -5 i Elekironegnatsche Prifung i s .
X B - . B B N P — .
. Sample (6} N 1 s Inspeeton ultrasona = q
. Sampte (7) X Ultraschalipritfung . .
; Semple (8] | ; o IR T
. Sampte (9] S 4 !
] U . . —————
. } . f ! Width of tensile piece (inch) . 0.75 tnch '
, - - t . ~ ! rargaur de réchantition i
LisgobBowe ———— ‘
-Orientation of tensile pisce | Longitudinal, s«lp'l * Eangation to 85 EN ISO 2566 twble 7: 5.65 square raot 50

Orientation de le' prouvette de teasion
Richtung der Zugprobe )

- -

Flongation au BS EN ISQ 25606 tablesn 77 5.66 racine carrde SO
Verangerung ru BS EN (SO 2566 Tahelle 7: 5.65 auadrarwurzel SO



ISC581 / 18B9678 /2.0A106XHa / 2 XH Al06B SMLS-PIPE

; TN £ ) Pei T Eta MATERIAL TEST CERTUNCATE ’ =
ceioriviiial South Africa Limied : : -
’?‘1 b"}’;;. Products SEAMLESS STEEL TOBE " Livensed under 150 3001 2008 R
u , " CERTIFICATE DE RECSPTION - TUTES DACIER SINT SOUDURE AN Spec 6, and SCT N
273 Genl. Hectzog Rd, Peacehaven Versenigiog RAGLARDNZRGONS . MAKTEON STAHUOWGE . o319 DE-395307 OW .
: Text Gettificate - ArcelorMittal
1939 . . 56T - os9 BN 462042008 1YPEYS
P O Box 48 Vereeuiging 1930 ) Telephone +27 (0)16 450 4220 e
Sou Fax. +27 (0)16 423 4906
Customer: Customer Order/Contract No: SUS9 148556
Clhient . No de copmmande cltent
Kymele ’ . - Kunxtonsufomgs-Ne }
Order No: . +4000018243 Material No: 1000038202
No. da compunde Minal: 0 do mandriag:
Minal-Auftrags-Nr: erkyoft-Nr:
Centificate Reference No: 040061477626 Cast/Heat No:
Wo &z certificat: Coutée No:
Zeugnis-Ne: Schomefzen-Nr:
Product: FULLY KILLED HOY FINISHED CARBON STEEL SEAMIESS TUBES Page Number:
Produls: _ b :
gxggﬁm.caiion: ISO3183:201/AP1 SL:2012 L245/L299/B/X42 PSL1 ASTM A/SAS3B AOGB/C.13 AS30.13,; ASME SALGOBAC:13/SAB3014
Angabe
Pmdu%t Marking: ARCELORMITTAL SA. IS03183/Spec SE-0319 MONOGRAM 09-14 ASTM/ASME A/SAT06B/C AS3B 2,374 0,218 40.000 L2AS/D L290/X42 PSLL SMLS TESTED
Produbienne bz 3000 psi CAST NO: 18B9678 PROD/O NO: TOMIS24310 MADE IN SOUTH AFRUICA
Remarks:
Bemedamy;
Material in accordance with NACE MRO175:2009/1SO55156-3:2009 and MRO103:2012. Dimensions fo ANSI B36.10 -
2010
The maretial will conform to tie hot yield strength requirements as per ASME, Sect 11, Part D, Tuble Y-1 and the
general requirementts of ASME, Sect O, Part A, E4 2013 .
All the material conform to the visval inspection and dimeasional tolerance requirements of the specification.
A suitable fine grain practice is followed in manufacturing. :
La Socigte ArcelorMital South Aficn garantit que les produits objet du présent certificat, respectent en leur tolalitéles
prescriptions de. PArticle 15 de I'Arrete Ministériel du 24 mars 1978 modifé.
C<=025%pP< =0,05%,5 <=0,05%, R< =TOON/mm2 E < =0 9xR
A%(L0=5,65VSa) min.16% en long. R(A-2)> = 10500
A%(Lo==5,65VS0) min.I6% en transv. RxA}> =10500
The QM System of ArcelorMittal SA meets the requirements of PED 97/23/EC, App. 1, Sect. 4.3 as certificd by TUV
cert 01 202 ZA/Q-02 0004. Al waterials meet the requirements of PED 97/23/EC, App 1, Scct 7.5. Non-harmonized
materials require ‘Particular Materia! Appraisal. The impact strength. is guaranteed 10 exceed 271 at a°c
Quality Assurance Manager: PJ Veuter Date of Issue: 2014.10.20 Certified by: __ —
Chef deg services do Lassurarce de qualité: Centifi6 pas: Ends 7
Qualititssichesungsmanages. Pescheinlgt o Freigegeden
We beweby cenify tar the stee] made and quality Jeved of all products ame in conformity with the order ad coniply fully with specificati PR No changes, di oF wddifions may be made ro this docnment. Any changes swhich ate affected shall invafitlaze thic cenificate.
Nous certfions f que 'a qualivt de Vacier et celle de wous les prodits s couforme & I ie vt est ¥ ik 2 1a spleificati 0 est interdit de modifier au de corviger o6 ducutnent Wy oy douter i que. e it Toue clungement invalide le prégent certfieat.
Wir bereugen, dan die Ig0te und das Resch alier Prxtulde it desn Aufoug wed der Angabe in ibeminstimoreimg sind. Diese Gnterlage darf fn:keiner Waise Besndart, abgeindart oder erginnd worden. Jede derarcige Andermg wird die Gultgheit dleser Bescheinigung authebern




SUDI74 / 945/ 2.0RFWN#15XHF / 2" 150# REWN XH A105

1

e ;
ity it , SUDHIR FORGINGS PVT.LTD : Conltrol No. TC/01
SOHIR PTORGINGS (1) LTO. , KANGANWAL ROAD,P.0.JUGIANA, Rev. 01
B : ' GAROADTLUDFIANA (NGIA) '
TEST CERTIFICATE )
. (in accordance with BS EN 10204 3.1 B)
ITEM ‘ 0:\ i CERTIFICATE No. SF/FLANGE/0167/015 DATED 17-Jul-2015
QUANTITY 400 PCS. LAB Ref. No. 945
FINISH , BLACK PAINT CUSTOMER NAME
MAT. SPECIFICATION . ASME SA105-10 / AST OR' INVOICE No,
P.0. No, INVOICE DATE
. Chemical Analysis
Supplier . 9
N | e, | Deserbten | P% % | Si% | Cu% | NE | G | Mo% | w4 |(cumisors| TOTAL%
: totv) | (Credo)
418568 Specifled ) 0.25-max | 0.60 - 1.05 | 0.035 max | 0.040 max 0.10 - 0.35 | 0.40 max | 0.40 max . 0.30 max | 0.12 max | 0.08 max | 1.00 max | 0.32 max
Observed 0.220 0.940 0.035 0.021 0.170 0.002 0.000 0.000 | 0.002 0.000 0.004 0.002
Heat No :up,,uer Dosctiption Physicgl / Mechanical Properties
: eat No. UTS MPa - YIELD Mpa Elongation% RA% Hardness (HBW)
416508 Specified 485 min 250 min 22 min 30 mllrl 187 max
Obssrved 560.11 319.11 40.00 . 64.19 170
REMARKS,
. Material is in accordence with NACE STD, MR-0175/1S0-15156
. Flanges satisfy the requrement of latest revision of ANSI /ASME B16.5 ASME SA105-10/ASTM A105-10a MSS SP-25
. The product is free of radiation & The product is free from weld repair
. We cextify that the Material Suits the Requirement of P.0./Relevant specifications. .
. Flanges have serrated faco as per MSS-SP-6 within the limit of 125 - 250 RMS, k
. « Flanges are painted with black paint & Marked as.  SF 2 WNRF XH 150 SAA106 B16.5 945 INDIA
w, ' k‘/ . FOR SUDHIR FORGINGS PVT. LTD
/G\"‘ . ‘
;.{:. Engg. ’ Q.C. Mgr




K .
.

SUD219 / 886 / 2.0RFWN#30XHF / 2" 300# RFWN XH A105

. - SUDHIR FORGINGS PVTLTD - Contral No. TC/01 .
KANGANWAL ROAD,P.0.JUGIANA, Rev. 01
G:T.ROAD,LUDHIANA (INDIA) - .
. TEST CERTIFICATE )
. . (in accordance with BS EN 10204 3.1B) .
* R T pom—
ITEM CERTIFICATE _N'o. _ %SF#FERNGEI%SSVQ‘}% DATED 18-Mar-2015
-lauanTTy LAB Ref. No-- neae '
FINISH CUSTOMER NAME S
MAT. SPECIFICATION 5 53107 ASTM A105-10A INVOICE No. SFI2014-15/080 .
P.O. No. . 205475 DT.  8-Dec2014 INVOICE DATE 18-Mar-2015 | X
) ) Chémical Analysis- :
Supplier . | TOTAL %
Heat No. Desgcription ; o o !
Heat No. P c% | Mn% P% $% Si% Cu% | Ni% | C% | Mo% | V% |cusnitcrim Tgx;o’:'
’ - ) - ; . o+V) .
#8635 | GG-083 Specifiod | 0.25 max | 0.60 - 1.05 | 0.035 max | 0.040 max | 0.10 -0.35 | 0.40 max | 0.40 max| 0.30 max | 0.12max | 0.08 max | 1.00max | 0.2 max
o | Observed | 0210 | 0750 | 0.029 0.018 0160 | 0022 | 0022 | 0073 | 0.000 | 0.000 0.117 0.073
Heat No. | Supplier Description _ Physnca! 1 Mechanical ?ropames
Heat No. | uUTSMPa YIELD Mpa Elongation% RA% Hardness (HBW)
Geogs |.Specified 485 min 250 min 22 min Wmin 187 max
Observed - 532.22 353.84 39.40 64.00 149
REMARKS. '
* - Materialis in accordence with NACE STD, MR-0175/1S0-15156 ,
. Flanges satisfy the requrement of latest revision of ANS| /ASME B16.5 ASME SA105-10/ASTM A105-10a MSS SP-25:
. The product is free of radiation & The product is free from weld repair
. We certify that théiMaterial Suits the Requirement of P.O /Relevant spe@fications. < -4
. Flanges have serated face as per MSS-SP-8 within the fimit of 125 - 250 RMS.
. Flanges are painted with black paint & Marked as.  SF 2 WNRF XH 300 SA/A105 B16.5 886 INDIA
. FOR SUDHIR Poge:ms PVT.LTD
' i - .
(/‘;‘ ‘\"\i‘/ A
_ \¥ {
' Q.C. Engg. . Q.C. Mgr




'PAN5651%/ S501/2.0CAPXHF / 2" XH WE,I‘;_’;'I}CAP SA234 WPB

P

]

INSPECTION CERTIFICATE

- PANTECH STEEL INDUSTRIES SDN. BHD. sosrs1

LOT 13258 & 13259, Jalan Haji Abd. Manan
‘Offilalan:Meru;,42200 Klang;Selangs

laysias

Tel 603-3393 1633  Fax: 603-3393 1733 E-mail: info@pantechsteel.com

WROUGHT CARBON STEEL BUTTWELDING FITTINGS

INSPECTION DOCUMENT: EN10204:2004 Type 3.1

1SQ 9001
Cert. No.: KLR 0403926

CertificateNo: PSI 103119
Purchaser : Date : 19-Au g- 15
QOrder No. Invoice No. Starting Material Specification for Fittings- Sez_amless 7 Specification for Inspection
Plate ASTM A23Y4-1Y4 WPB/ASMESSK23W=LE-WPE" | ASME Blb.9-12 /
NACE MROL?5/NACE MRO1DB3/IS0L51L5Lx% ASTM A9LD-1lY4a
Heat No. Product & Size Q;':c':)ity Visual Examination 22:::3%‘:’ Heat Treatment Magr;_e;l;'sgnicle
833 AP 1000 GOOD GOOD css N.A
Specification Chemical Composition (%) Tensile Test " Hardness
C Si Mn P S Ni Cr Mo Cu \' Pb CE YS | TS E (HB)
Min x100 x100 x100 | x1000 | x1000 | x100 x100 x100 x100 | x1000 x100 (KSt/ MPa) (%) 1 [ 2
Max - 10 29 - - - - - - - - - 240 415 22 -
Heat No. 30 - 108 50 58 40 40 15 40 80 - 50 - - - 197
§ ? 15 42 19 9 e c D 9 3 [<0-.10| 1k | 391 | yys 35.71 128 | 129

WE CERTIFY THAT ALL PRODUCTS WERE MANUFACTURED,SAMPLED, TESTED, AND INSPECTED SOLELY BY THE MANUFACTURER LISTED AT THEADDRESSABOVEIN ACCORDANCE WITH INDICATED
SPECIFICATION AND FOUND TO MEET REQUIREMENTS. MATERIAL IS FREE FROM MERCURY AND RADIOACTIVE CONTAMIKATION.

TENSILE REQUIREMENT: CONFORMS TO ASTM A370 STANDARD, LONGITUDINAL DIRECTION, GAUGE LENGTH 2 {50mm)
- HARDNESS ACCORDING TO NACE MR0175/ NACE MR 0103/ 1SO151 56

NOTE:

C: Cold formed at temperature below 620°C N: Normalised at 910°C

§: Stress relieved in temperature between 595°C - 630°C and cooled in still al Q: Heated to 910°C and quench in water.
H ! Hot formed in temperature between 845°C - 945°C and cooled In still air, T: Temper between 590°C - 630°C.

"1: YS = Yield strength TS=Tensile strength E = Elongation

e e,
RORTIAS
&1 )

Quality Assurance Manag‘er--éi

Made in Malaysia

( -«



Page 8 of 12

Sold To: LEESUPPLY COMPANY
821 EAST INDEPENDENCE

i g STREET
NOCLEAR PRODUCTS TULSA OK 74101
Manufacturer of Piping and Pressure Vesse} Coonponents
4404 Haygood St - Houston, TX 77022 MTIR & 255472
Phone: 713-695-3633 Fax: 713-695.-3528
PO#: 13-3208-DS
A Boaney Forge Company

Sales Order#:  C001308931 Date: 06/18/2013
This product has not come in direct contact with mercury or

any of its compaounds, nor with any mercury-containing
davic.o: employing 2 single boundary of containment. No Certified Material Test Report
welding performed. .

We certify that the contents of this report are correct and Heat Code: 59061

accurate, and that all test results and operations performed

by WFI or its subcontractors are in compliance with the

material specification and requirements of the referenced

code or standard, and that the material conforms to the

dimensional requirements of the order. This document is in

accordance with EN10204 3.1,

Material:  A/SAL05 09

Htem Quantity  Description
7 125 36-1M2X343MTHP
A/SALDS
Chemical Composition
Ladle c cr cu My Mo NB NI P
0.200 6.04 0.040 1.08 0.004 0.014 0.02 0.006
] sz v
0.022 0.1% 0.003
Carbon Equivalency: Ladle 0.39
Product c CR cu MN MO NI 2 5
0.000 0.00 0.000 0.00 0.600 0.00 0.0060 0.000
sI v

0.00 0.0060

Tensile PSI Yield PS1 Elong % RA% Hardness
Producet 76,520 49,604 30.50 62.80 141 BHN 141 BHN
AS FORGED
Marie Dehmer

Quality Assurance Representative



1.5SOL3 / 3/4 X 36- 1 1/2" 3000# S(

Sold To: LEE SUPPLY COMPANY
821 EAST INDEPENDENCE

STREET
RECEEAR PHOBUCTS TULSA OK 74106
Maswfacturer of Piping and Pressure Vessel Components
4404 Haygood St - Houston, TX 77022 MTR # 319,511

Phone: 713-695-3633 Fax: 713-695-3528
A Bonney Forge Company PO# 16-4938-DS
This product has not come in direct contact with mercury or any of Sales Order #: C001610069 Date: 10/21/2016
its comoounds, nor with any mercury-containing device employing
a single boundary ¢f containment. No welding performed.
Certified Material Test Report
We certify ihat the contents of this report are correct and Heat Code: 59916
accuraze, ard that all test results and operations performed by
WFT o its subcontractors are in compliance with the material
specification and requirements of the referenced code or
standard, and that the material conforms to the dimensional
requirements of the order. This document is in accordance
with EN102{4 3.1,

Material:  A/SAI105N 13

Item Quantity.  Description ,
3 1,000  36-11/2X3/43M SWP
A/SA105N

TAG: RACK MW0215D
Chemical Composition

Ladle e CR cu MN MO Nb NI P
_— 0.2000 0.04 0.04 1.030 0.004 0.013 0.020 0.007
s ST v
0.023 0.240 0.003
1 Equivalency: Ladle 0.39
Produst ol cr cu MN MO NI b S
0.1980 0.04 0.05 1.010 0.006 0.024 0.005 0.017
SI v
0.215 <0.001
Carbon Equivalency: Product 0.38
Tensile PSI Yield PSI Elong % RA % Hardness
Product 73,000 48,900 33.00 70.00 140 BHN 143 BHN

MILL/CCUNTRY OF ORIGIN: ARCELORMITTAL (CANADAJ):"- HEAT #C116004/BONNEY
FORGE (1JSA) - LOT#59916

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR OR FOR /2 HOUR PER 1" OF THICKNESS,
WHICHEVER IS GREATER, & THEN AIR COOLED. THIS PROCESS IS IN CONFORMANCE TO ASTM A105/A350
NORMALIZING REQUIREMENTS.

Marie Dehmer
Quality Assurance Representative



_qmmqnding-a»{ﬁgker&andard;m‘ “

Printed: 27172017 ) | Certified: 12/28/2016
C'nst'omer» P.O. 17-0532-DS Heat No 2602029
+ LEESUPPLY CO Tag Heat Code J638:
PO BOX 1475 Phoemx Order# 1258995
Part Number Deseription
15110706 B3 X HSML-BK-STL-NIPL-TBE-
'Mi | P 1 51 s [ ca N | Cr { CEqLong
300160 ] 00040 0 | 00050 Joose| [T oz
“hemical Properties o L _
T T 1 Crecas i
1 ~0.0200
Mechamcal Propert;es _ »
Yieid (PSI) 1 | HBW | HBW2
51 688 0 1 o

Charpy Mzmmum lmpact ft/llas

“Test1 | Test2 | Test3 AVerage-: | Test Temp.
_NA ] NNA] NA ] O NA | NA
* iiydro test passed. at 2500 psi.

* Bend test passed

» We herebyc, 'ﬁf,that these parts were manufactured, sampled, tested, and inspected in accordance with the product

) et the reqummenas

ify that this materi’al was inspected using independent inspectors conforming to the requirements of EN 10204
3.1, Tnese pmducts mect the requirements ‘of the latest editions of NACE MRO175, NACE MR0103, and ISO 15156. No weld

-repanr has been performed on these products. ‘This matenaf was not exposed to mercury or any other metal alloy that is liquid at

ambient temperatures during processing or while i il our possession.




nﬁﬁCLEARPRODUCTS
Manufacturer of Piping and Pressure Vessel Components
4404 Haygood St - Houston, TX 77022
Phone: 713-695-3633 Fax: 713-695-3528
A Bonney Forge Company

This product has not come in direct contact with mercury or any of
its compounds, nor with any mercury-containing device employing
a single boundary of containment. No welding performed.

We certify that the contents of this report are correct and
accurate, and that all test results and operations performed by
WFTI or its subcontractors are in compliance with the material
specification and requirements of the referenced code or
standard, and that the material conforms to the dimensional
requirements of the order. This document is in accordance
with EN10204 3.1.

Material:  A/SA105N Q9
[tem Quantity ~ Description
6 100 36-3/4X123MSWP
A/SAT05N
RACK MW0215D
~mChemical Composition
radle c CR cu MN MO
0.2100 0.03 0.05 1.040 0.005
S sI v
0.018 0.200 0.003
Carbon Equivalency: Ladle 0.40
Product c CR cu MN MO
0.0000 0.00 0.00 0.000 0.000
SI v
0.000 0.000
Tensile PSI Yield PSI Elong %
Product 79,000 50,000 28.00

Sold To:

MTR #:
PO #:
Sales Order #:

LEE SUPPLY COMPANY
821 EAST INDEPENDENCE

STREET
TULSA OK
323,851
17-0784-DS
C001701548

74106

Date: 02/16/2017

Certified Material Test Report

Heat Code:

0.016

NI
0.000

RA %
65.00

59172
NI P
0.020 0.004
P s
0.000 0.000
Hardness
163 BHN

165 BHN

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEAT #D87310 / BONNEY FORGE (USA) - LOT #59172

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR OR FOR 1/2 HOUR PER 1" OF THICKNESS,
WHICHEVER [S GREATER, & THEN AIR COOLED. THIS PROCESS IS IN CONFORMANCE TO ASTM A105/A350

NORMALIZING REQUIREMENTS.

Marie Dehmer
Quality Assurance Representative



v ? - Page 2 of 6

Sold To:  LEE SUPPLY COMPANY

821 EAST INDEPENDENCE
’ - STREET
WA R TULSA OK 74101
Manufacturer of Piping and Pressure Vessel Components
4404 Hayzood St - Houston, TX 77022 MTR# 282917
Phone: 713-695-3633 Fax: 713-695-3528 -
A Bonney Forge Company PO# 14-3971-Ds
This product has not come in direct contact with mercury or any of Sales Order #:  C001411631 Date: 09/05/2014
its compounds, nor with any mercury-containing device employing
a single boundary of containment. No welding performed.
Certified Material Test Report
We certify that the contents of this report are correct and Heat Code: 59444
accurate, and that all test results and operations performed by
WEFT or its subcontractors are in compliance with the material
specification and requirements of the referenced code or
standard, and that the material conforms to the dimensional
requirements of the order. This document is in accordance
with EN10204 3.1.
Material:  A/SA10513
Item Quantity  Description
9 400 36-34 X 1/23M THP
A/SA105
RACK MWO215E
Chemical Composition
Ladle (a4 CR cu by MO NB NI P
A 0.200 0.03 0.06 1.02 0.006 0.014 0.02 0.006
S ST v
0.021 0.2% 0.004
Carbon Equivalency: Ladle 0.38
Tensile PSI Yield PSI Elong % RA % Hardness
Product 73,760 50,719 33.60 - 5582 137 BHN 139 BHN
AS FORGED
P

Marie Dehmer
Quality Assurance Representative



INTERNATIONAL

NUCLEAR PRODUCTS
Manutacturer of Piping and Pressure Vessel Components
4404 Haygood St - Houston, TX 77022
Phone: 713-695-3633 Fax: 713-695-3528

A Bonney Forge Company

This product has not come in direct contact with mercury or any of

its compounds. nor with any mercury-containing device employing
a single boundary of containment. No welding performed.

We certify that the contents of this report are correct and

Sold To: LEE SUPPLY COMPANY
821 EAST INDEPENDENCE
STREET
TULSA OK 74106
MTR #: 309,356
PO #: 16-0660-DS
Sales Order #:  C001601409 Date: 02/15/2016

Certified Material Test Report

accurate, and that all test results and operations performed by

WFT or its subcontractors are in compliance with the materia
specification and requirements of the referenced code or
standard, and that the material conforms to the dimensional
requirements of the order. This document is in accordance
with EN10204 3.1.

Material: ~ A/SA105 13
Item Quantity  Description
4 50 36-3/4X:1/23M SWP

A/SA105
RACK MW0215D
Chemical Composition

™ adle e CR cu MN
0.2100 0.04 0.07 1.030
S ST v
0.015 0.230 0.003
Carbon Equivalency: Ladle 0.40
Tensile PSI Yield PSI Elon
Product 78,000 52,500 3

COUNTRY.OF ORIGIN: CANADA

AS FORGED

Elizabeth Tobias
Quality Assurance Representative

Heat Code: 59868
1
MO NB NI =
0.006 0.012 0.030 0.006
g% RA % Hardness
1.00 66.00 156 BHN 163 BHN



WFI4403 / 59983 /.50X36-.75SOL3 / 1/2 X 36- 3/4" 3000# SOL A105

it

" MILL TEST REPORTS

This product has not come in direct contact with mercury or any of its compounds, nor with any mercury WFI International,
containing device employing a single boundary of containment. No welding performed. We certify that the I

contents of this report are correct and accurate and that all test results and operations performed by WFI or its nc.
subcontractors are in compliance with the material specification and requirements of the referenced code or Nuclear Products, Inc.
standard and that the material conforms to the dimensional requirements of the order. This document is in 4407 Haygood Street
accordance with EN10204 3.1.B. Material grade verified on alloy material using a PMI analyzer. W@fgﬁ? 09

e

Phone: 713.695.363

Manufacturer of Piping and
Pressure Vessel Components

Heat Code Material Revision Class Description
$99835%  A/SAI0S 13 3643/ X:123M SWP A105
£~
MECHANICAL PROPERTIES
‘ Tensile PSI ~ Yield PSI Elong % RA % Hardness
78500 53500 32 68 147 BHN 151 BHN
CHEMICAL COMPOSITION ‘ Heat Treat
Element % As forged
C 0.2
Co 0.001
Cr 0.04
Cu 0.03
Mn 1.05
Mo 0.005
Nb 0.011
Ni 0.02
P 0.005
S 0.017
Si 0.28
A% 0.001

This data has been provided in electronic form.
For help with this or any other MTR, please contact Customer Service at 800-231-0430 or email.

http://mtr.bonneyforge.com/WFIMTR DetailReport.aspx?HeatCode=59983&Material=A/S... 1/25/2017



CapProducts
- Commanding a Higher Standardm
.rinted: 3/22/2016 Certified: 09/24/2014
Customer P.O. 16-1410-ds Heat No 2F5207
PO BOX 1475 N Phoenix Order # 1191511
TULSA, OK 74101 Material ASTM A106-2011 / ASME:SK on
Part Number Description
Chemical Properties
C Mn P S Si Cu Ni Cr CEq. Long
0.2500 § 0.7400 | 0.0070 } 0.0070 § 0.2400 | 0.2100 | 0.1400 | 0.0000 04017
Mo A4 Ceo Al Chb N Pb Sn Ta Ti
N 0.6200 | 0.0050 0.0000
Additional Chemical Properties
Cr+ Cu+Ni
0.3500
mMechanical Pr(;perties .
I Tensile {PS{; | Yield (PSI) |Elong. % in 2 in.or 4D | Rof A | HBW [ HBW2
72,000 44,000 o 40.0% 0.0% 0 0

Charpy Minimum Impact - ft/lbs
Test1 | Test2 | Test3 | Average
N/A N/A N/A N/A

~ * Eddy Current test passed.
* Bend test passed.

We hereby certify that these parts were manufactured, sampled, tested, and inspected in accordance with the product

specifications stated and were found to meet the requirements.

We further certify that this material was inspected using independent inspectors conforming to the requirements of EN 10204

3.%. These products meet the requirements of the latest editions of NACE MR0175, NACE MRO103, and ISO 15156. No weld

repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
+ ambient temperatures during processing or while in our possession.

Meets’ ASME:S

SRS

A 106 Grade

e

B Reguireme Sy
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<7 S UCS JOB NO. S-4248-13

Section 5

Welding Procedures / Procedure
Qualification Records

JOB: 5-4248-2



LUNITED CONTRACTING BERVICES, INC.

il

FILLET WELD, TYP.

UCS JOB NO. S-4248
CUSTOMER JOB NO. 1-447
PO NO. TBD
DATE: 1/25/2017
REVISION: 1

N

O-LET WELD, TYP.

JOINT TYPE: VAIROUS, PIPE
WPS PROCESS | MAX DEPOSIT-T| GROOVE-T, min/max NOTES
5004A SGMTQ\\IIV\I 8%2:: 0.187"-1.0" P1-Gr.10r2 to P1-Gr.1or2, UNLIMITED PIPE DIA.
5011A igﬂ:\/\\/]\/ 2;2:; 0.187"-1.50" P1-Gr.1or2 to P1-Gr.1or2, UNLIMITED PIPE DIA.
5012A GTAW 1.812" 0.187"-1.812" P1-Gr.10r2 to P1-Gr.10r2, UNLIMITED PIPE DIA.
GT-1-1.2-50CVN GTAW 0.625" 0.375"-0.75" P1-Gr.10r2 to P1-Gr.10r2, BNH, UNLIMITED PIPE DIA.,
GM-FC-1-1.2-50CVN GF'g‘AAxI 00153(;‘5 0.375"-0.75" P1-Gr.10r2 to P1-Gr.10r2, BNH, UNLIMITED PIPE DIA.
5001A GTAW 0.864" 0.187"-0.864" P8-Gr.1 to P8Gr.1, 308L, 309L, 316L
SOOZA GF:IQA:\X/V 82?2:: 0.187"-0.864" P8-Gr.1 to P8-Gr.1, 308L OR 316, MIN. PIPE DIA. =0.75"
5007A GTAW 0.294" 0.062"-0.294" P8-Gr.1 to P3G-Gr.1, 308L or 316L, UNLIMITED PIPE DIA.
ADDITIONAL NOTES:
Rev. 1 added S007A for P8 Gr. 1 weld groove thickness down to 0.062"

UCS QUALITY REVIEW:

> %

CUSTOMER REVIEW:

3RD PARTY/ END USER:

DATE: _]é&j/&?

DATE: !
DATE:




i QW-482 SUGGESTED FORMAT FOR WELDING PROCEDUKE SPECIFICATION (WPS)

— (See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code) 5

Sl 2

Jusice W Davis
CWi 12111841
QC1 EXP. 11112015

,  05MAR2015

Company Name  UNITED CONTRACTING SERVICES By:

Tim Mortris Approved B

/é];};:) 12

Welding Procedure Specification No. _ 5004-A Date _8-14-09
Revision No. 3 Date _10-22-12

Supporting PQR No.(s -A
Vd

Welding Process(es) GAS TUNGSTEN‘ARC WELDING (GTAW) & Type(s) _GTAW/ SMAW -manual
SHIELDED METAL ARC WELDING (SMAW) (Automatic,Manual Machine,Semi-auto)

Joints (QW-402) Details

Joint Design Single Vee or Bevel , Double Vee or Bevel

Backing (Yes) Optional (No) GTAW-open root Joint Designs page 3 of WPS

Backing Material (type) Weld metal for double sided weld

(Refer to both backing and retainers.)
X Metal 0 Nonfusing Metal

O Nonmetallic [J Other

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove may be
specified.

(At the option of the Mfg., sketches may be attached to illustrate joint
design, weld layers and bead sequence, e. g. for notch toughness proce-

dures, for multiple process, procedures, etc.) on shop drawings.

See shop drawings for optional joint designs used with this WPS.
This WPS may be used in conjunction with other WPS” as indicated

* BASE METALS (QW-403)

P-No. 1 Group No. lor2 toP-No. | GroupNo. _lor2
i OR
- Specification type and grade Example: SA-106B
| To Specification type and grade Example: SA-106B
OR

Chem. Analysis and Mech. Prop.

To Chem. Analysis and Mech. Prop.

Thickness Range:
Base Metal: Groove 3/16”-1" Fillet Unlimited
Pipe Dia. Range:  Groove All Diameters Fillet All Diameters
Other
GTAW Root SMAW Fill
* FILLER METALS (QW-404)
Spec. No. (SFA) 5.18 5.1 )
AWS No. (Class) ER70S-2 or ER70S-6 E7018 or E7018-1
F-No. 6 4
A-No. 1 (verify that ER70S-6 meets Al chemistry) 1
Size of Filler Metals 1/16, 3/32”, 1/8” 3/32”, 1/8”, 5/32”
Weld Metal No autogenous welding allowed
Thickness Range:
Groove -250” (1/4”) maximum deposit -750" (3/4) max. deposit
Fillet Unlimited Unlimited
Electrode-Flux (Class) NONE USED NA
Flux Trade Name NONE USED NA
Consumable Insert None NA
Other Bare (Solid wire ) Max. pass thk. < /4™
Addition of flux: None '

/MT *Each base metal-filler metal combination should be recorded individually,

L




QW-482 (Back)
WPS No. 5004-A

Rev. 2x 3

POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Positions(s) of Groove _All positions Temperature Range _As Welded Condition
Welding Progression:  Up Yes Down Time Range  N/A
Position(s) of Fillet _ All positions
PREHEAT (QW-406) GAS (QW-408) Percent Composition
Preheat Temp. Min.  3/16” to 1” = 55°F ‘GTAW Gas(es) Mixture- Flow rate
Interpass Temp. Max. 550°F Shielding  Argon 99.995% 20-50 CFH
Preheat Maintenance None Trailing None
(Continuous or special heating where applicable should be recorded) Backing None

ELECTRICAL CHARCACTERISTICS (QW-409)

Current AC or DC Below  Polarity Below
Amps (Range) Below  Volts (Range) _ Below

(Amps and volts range should be recorded for each electrode size,
position, and thickness, etc. This infonmation may be listed in a tab-
ular form similar to that shown below.)

Tungsten Electrode Size and Type EWTh-2 3/32” or 1/8”

(Pure Tungsten, 2% Thoriated, etc.)

Mode of Metal Transfer for GMAW N/A

(Spray arc, short circuiting arc, etc.)

Electrode Wire feed speed range N/A

TECHNIQUE (QW-410)
String or Weave Bead GTAW- weave SMAW- String or weave (3X rod dia. Max)
Orifice or Gas Cup Size GTAW:#4 - #12

Initial and Interpass Cleaning (Brushing, Grinding, etc.

All deleterious materials shall be removed 1” both sides of weld joint

by grinding or wire brushing. Interpass cleaning with wire brush, chipping hammer or pneumatic scaling gun required.

Method of Back Gouging __ N/A for GTAW single side open root stringer deposit. Back gouge and/or grind second side for double
side weld using the GTAW process if required.
Contact to Tube Work Distance N/A
Multiple or Single Pass (per side) Multiple
Multiple or Single Electrodes Single
Travel Speed (Range) See Below
Peening None
Other Oscillation: None Pulsing current: None
Filler Metal Current | Other
Travel
Weld Type Amp Volt Speed Max. J/in.
Layer(s) _ Process Class Dia. Polar: Range Range Range
Root & GTAW ER70S-2 116", 3/32" DC/SP 40-200 12-25 Manual
Hot pass or 1/8” DC/Sp 130-300 18-25 Manual
ER70S-6
Fill & cap SMAW E7018 3/32” DC/RP 70-100 19-24 Manual
or 1/8” DC/RP 110-135 19-24 Manual
E7018-1 5/32” DC/RP 130-200 19-25 Manual
3/16” DC/RP 180-250 22-28 Manual




WELD PROCEDURE SPECIFICATION (WPS) JOINT DESIGNS

(Page 3 of 3)
WPS No.: 5004-A Date: 8-14-09 Rev. No.: 3 Date:  g5MAR2015
JOINTS (QW-402
Single-V groove: GTAW /SMAW Single bevel groove: GTAW/SMAW
Backing: No backing Backing: No backing
Root opening: 3/32”-3/16” Root opening: 3/32”-3/16”
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 1/8” Max Root face: 1/8” Max
Single-V groove: Single bevel groove:
Backing: Backgouged & welded Backing: Backgouged & welded
Root opening: % Max. Root operning: % Max.
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 3/16” Max. Root face: 3/16” Max.
Double bevel groove: Single J groove: 3/8"] GTAW
Backing: Backgouged & welded Backing: No backing
Root opening: %" Max. Root opening: 3/32”-3/16”
Groove angle: 50 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max
Double V graove: Single U groove: %"U GTAW
Backing: Backgouged & welded Backing: No backing
Root opening: %" Max. Root opening: 3/32” -3/16”
Groove angle: 45 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max

Single or double fillet weld: GTAW/SMAW

Backing: Base metal
Root opening: 3/16” Max.
Weld size: See drawings

1) Alternate weld joint designs may be shown on the dra

precedence.

2) Initial and interpass cleaning is shown on page 2 of the WPS.

3) Preheat shall be maintained during all thermal cutting,

the WPS,

4) Welds shall be cleaned as required on page 2 of the WPS
/)

wings or engineering specifications and will take

taking and backgouging operations as shown on

o

| Prepared By: | Tim Morris

| Approved By: /J
P

| Date:

[ -z2-)]

A //L‘N

Juston W Davis
CWI 12111841
QC1 EXP. 11/112015

Sol25 g5 maR2015



QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name _UNITED CONTRACTING SERVICES

Procedure Qualification Record No.  5004-A Date 8-14-09

WPS No. _5004-A

Welding Processes(es) _GAS TUNGSTEN ARC WELDING (GTAW) & SHIELDED METAL ARC WELDING (SMAW)

Types (Manual, Automatic,Semi-auto.) GTAW/ SMAW : Manual

JOINTS (QW-402)

X

I PI1Gr 1 P1Gr.1
l/2|l
I 1/8”" GTAW 3/8” SMAW
_.4 —
3/32" gap

Groove Design of Test Coupon
*(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used)

BASE METALS (QW-103) POSTWELD HEAT TREATMENT (QW=407)
Material Spec. SA-106-B Temperature _ As Welded
Type or Grade Gr.B Time _N/A
P No. P1Gr.1toP1Gr.1 Other
Thickness of Test Coupon  1/2”
Diameter of Test Coupon _ 8.825”
Other _Qualifies T thk. 3/16” - 1” with no PWHT GAS (QW-408)
Qualifies GTAW t thk. 1/4” max. Percent Composition
Qualifies SMAW t thk. 3/4”’ max. Gas(es) (Mixture) Flow rate
Shielding Argon 99.995% 40 CFH
Max. bead thk. < 1/2" Trailing None
Backing None
Other
FILLER METALS (QW-404) SMAW GTAW ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification 5.1 5.18 Current _GTAW:DC  SMAW: DC
AWS Classification E7018 ER70S-2 Polarity _GTAW: SP SMAW: RP
Filler metal F-No. 4 6 Amps _GTAW: 130 SMAW: 98
Weld Metal Analysis A-No. 1 1 Volts GTAW: 19 SMAW: 19
Size of Filler Metal 1/8” 1/8” Tungsten Electrode Size 1/8” dia. EWTh-2
Other _GTAW :Solid wire Pulsing Amps ~_None
Consumable inserts: None Jin. Qualified (CVN’s) NA
Addition of flux for GTAW: None Other
Weld Metal Thickness 3/8" * 1/8”
Max. pass thk. <1/2" With filler*
POSITION (QW-405) addition TECHNIQUE (QW-410)
Position of Groove  6G Travel Speed  Manual
Weld Progression (Uphill, Downhill) Uphill String or Weave Bead GTAW: Weave SMAW: String
Other Oscillation  None
Multipass or Single Pass (per side) M ultipass
PREHEAT (QW-406) Single or Multiple Electrodes Single

Preheat Temp. (min.)  70°F

Other

Interpass Temp. (max.) 550°F

Other

*Corrected SMAW deposit from 1/2” to 3/8™ and added with filler addition to GTAW process. Recertified 10-22-10




QW-483 (Back)

PQR No. 5004-A
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width (in) Thickness (in) Area (sq. in) b Psi Location
1 0.756 0.479 0.3621 24,260 66,998 Base- ductile
2 0.748 0.482 0.3605 24,333 67,498 Base- ductile
Guided-Bend Tests (QW-160)
Type and Figure No. Result
#1 _ Side bend per QW-462.2 Satisfactory
#2 _ Side bend per QW-462.2 Satisfactory
#3  Side bend per QW-462.2 Satisfactory
#4 _ Side bend per QW-462.2 Satisfactory
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Expansion Drop Weight
No. Location Type Temp.°F Values % Shear Mils Break No Break
10mmX10mm specimen
HAZ (P1 Gr. 1 & Gr. 2)
Fillet-Weld Tests (QW-180)
Result- Satisfactory: Yes No Penetration into Parent Metal: Yes No
Macro- Results
Other Tests
Type of Test
Deposit Analysis
Other
Welders Name Jorge Pando Clock No. StampNo. A
Test conducted by: _Tulsa Gamma Ray Inc. Laboratory Test No. 102127934

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 X of the ASME Code. Updated to new form 8-13-12

Date _8-14-09

e

/

MM/UNITED&‘OWTWG SERVICES

7

-_.// 4

#




QW—482 SUGGESTED FORMAT F OR WELDING PROCEDURE SPECITICATION (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

e Company Name - UCONTRACT[NG SDRVI(,ES INC R By Juston Davns Appmved by ,l&zz %ﬂﬂé “
- - Welding Procedure Spemf cat:on No SSOUIA o e Date. 4/18/12: . Supportmg PQRNo (s) (/ SOIIA : i
RévisionNo. -3~ T T Date 11232006 '
Welding Process(es) GMAW/FCA\\' e o ~ Type(s) Semx-Auto/Sem-Auto
o : S S T S : e : (Automatxc Manual Machme Semx-auto)
Jomts(QW-thZ) S R e o ST o Detznls
Joint Desxgn Any* : [ Lo SR : S 2
RootASpam‘ngv SEE. SHEET3 ST
Backing (Yes) ~ __FCAW __ (No) __GMAW_ il n e s L
Backing Material (type) PER CUSTOMER RFQmeENT . Sce page 3 of WPS for joint design details. -
N Lo (Rcterto bothb‘mknw rmd retamexs) L %] See shopdrawings for optiqna:ljoim;d&igns.us:gd wiih this WPS.
IZ Mehi D Nonfusmg Metal - v ' ‘ : : r .

8 Nonmetallic [‘_‘] Other

Sketches Productmn Drawmgs, Weld Symboh or Wrilten Desmptlon
should show the gener'x] arrangement of the parts to be: welded Where
applxcab]c the root spacmg and the detaxlx of weld gmovu may be =
specified.

(At the optnon of the Mfgr sketches ay be attached o 1Ilustrate Jomt  “This WPS may be used in conjunction with othur WPS* as»mdncmcd g
| design, weld layers and bead sequence, e.g. for notch tou «Im&ss proce- on bhOD dlﬂwmgb (Ex. USéd for t‘cpﬂlr Of rdof DaSS)
) dures, for mulhple process, proceduraq ete: 3 : Sy : &

e~ |*BasemEpTALsQWary e o
| BE PN H v GroupNo ford o P-I\cx ke Group No.~_1 or2
No. L e e R0 \

Specﬁ'catxon type and grade = E‘(AMPLE SA-516-60

To Specxf' cation type and grade e EXAMI’LL SAS | 6—70

OR ,
-Chem, Analyms and Mech Prop : SE}:, P NO. ABOVE
To Chem: Ana]ysxs and Mech. Prop SEE P NO ABOVE
i ’I]ndmess Range Lo e T R Lk
BaseMetal: -~ Groove - 3/16” I _Fillet . _UNLIMITED
© Maximum Pass Tluckness<‘/zm (Yes) pehen - (No) S
. Other s - Not allowed for ASME Services grcatcr ‘than 1.57. Thlcknesscs between 1.0~1.25" shall- haveammunum prc-heat or
E - 175 and thnckncsscs from 1.25~1.5" 'shall haveamlmmum pne-heat of 200°F.: Dl e
E FILLERMEI‘ALS (QW-404) ' : " FCAW :
| Spec.No.(SFAYy - = et L T 500/536 AL B ST R R
. "AWSNo.(Class) - . - R E7ll-Ml/E7lT1-M’7lA2 i ER?OS-3 oth?OS-6
k ‘F-No : L s : 6. S 260 =
‘A<No." S bt l (VERIFY h?IT-M MEETS Al CHEM) 1 (VER]FY ER7OS-6 MEETS Al CHEM) :
;szeofollerMemls' L Rl e L S 0:0457,:1/16 i o . 0.0357,0.045” A
Filler Metal Product Form s © TUBULAR - R oo BAREWIRE
‘Supplemental Fitler Metal -~ iy .+ =NONE ALLOWED - ' . NONEALLOWED
‘Weld Metal : N P - e : : P
ThxckncssRange | BT s e pe e e
. SGRoOVe - ol e 378 L E 0.052»,,0_.25_01’,, .
: Fillet - . e v - UNLIMITED - - - o - UNLIMITED =
‘Electrode—Flux (Class) pt O UNO ADDIIIONAL FLUX ADDED SR NO ADDXTIONAL FLUX: ADDED
Flux Trade Name v BT i NONE e . , s%o  'NONE: '
“Consumable Insert o i L NONE. oo S CNONE S .
" “Other I S NO ALLOYING ELEMENTS : : NO ALLOYING ELEMENTS . -

*Each base metal-filler metal combination shoﬁld be feéb’rdc,d individpally; :




QW-482 (Back) .
: Rév. 3

“Mode of Transter for GMAW (FCAW)

. WPS Nao. SOITA -
POSlTiONS (QW-405) - v POSTWELD HEAT TREATMENT (QW-407)
Poextxons(s) of Groove: ALL . L Temperqtum Range -~ N/A:
Welding Progression:  Up FCAW . Down GMAW Time Range N/A
_ Position(s) of Fillet ALL -Other
Other B Cin ; . :
PREHEAT (QW-406) : GAS (QW-408)  Percent Composition | N
“Preheat Temp. Min. =~ 50°F ; . Gas(es) “ Mixture Flow rate
. Interpass Temp. Max.  500°F MAX. : ~ Shielding . AR/CO2. - 75125 30~SO0CHF:
Preheat Mainteniance. . - NONE AFTER WELDH\,G Trailing - - NONE ’ o
. f(Commuousqrspeclal heanngwhereapplu.abluhould ben.conled) ‘Backing” . NONE . .
Ll S o Other L
:ELEC'I’RICAL CHARCACTLRISTICS (QW—409) -
= (eg.
Filler Meml Current Remiirks
' 1PV | Wire Energy |
o ' | Travel [ Feed | or Conunent
~Weld - : v Type - Amp Volt Speed | ‘Speed Power .| Technique
“Layer(s) Process Class” Dia, _Polar. Range - | Range Range - Range .| Range o
"ROOT B . ER70S-3 or 035" | DC/RP C115~145 [ 1823 | MANC | VAR, | *
‘ “GMAW ER70S-6 , N PRV IR ETRRES
FILL/ FCAW ENT-M 04571 DC/RP 140240 | 2229 | MAN. | VAR | *
CAP . : . ;
~ FCAW E7IT-M /16" | . DCRP 220380 | 2232 | MAN. | VAR | *°
Amps and. volts, or power or energy range, should: berecordu.l 1or each electrode size :
Pulsing Curtenr. ~NONE . Heat Enput Range. *NOT REQUIRED Fi OR IMPACT E ‘(I‘.MPT APPLICAT[ONS -
| Tungsten Electrode size - NONE . = ‘

GMAW- GLOB., FCAW-GLOB or SPRAY

Other
TECHNIQUE (QW-4IO) '
String er Weave Bead. GMAW- STRING or WEAVE, FCAW-STRING 34 MAX )
Orifice or Gas Cup Size . S/16” or %7 1.D.

-Initial and. Intérpass Cleaning (Brushing , Grinding, ele.. All deletenous materials shall be
;,rmdmg or wire brushmg. GMAW = WIRE BRUSH EACH PASS REQUIRED.
~FCAW - Interpass: cleaning with wire brnsh, chipping hammer, or pneu, Scahng, gun reqmred

removed 1” both srdes of weld 'omt bv

Method ‘of Back Gouging - N/A for single side w/ n6 access to second side; grinding optional if second side accessible,
- FCAW m*ty beused for dhl sided weldmg with sec. side back gouged to bnght metal 8. wcldecl w/FCAW
Osmllanon " None . ; . :

Contact to Tube Work Distance - L
Mu!txplc: or Smgle Pass (per side)

‘/z” il 1/4”
= MULT:

Multiple or Single Electrodes
_ Electrode Spacing -
Peemng

NONE ALLOWED

_SINGLE

NONE

Other

-NO OCCILATION -




™

PROCEDURE SPECIF[CATION (WPS) JOINT DES&GNS

Smgle or double fi llet weld: GMAW/FCAW

Backing: _Base metal
Rootopening: ~ 3/16” Max.
We]d size: See drawing detai’ls

(Page 3 of 3)
WPS No.:  5011A ' Date: _ 4-18-12 Rev. No.: 3 Date: _11-23-16
JOINTS (QW-402
Single-V groove: GMAW/FCAW Single bevel groove: GMAW/FCAW
Backing: ‘No backing Backing: No backing
Root opening: ~ 3/327~3/16”  Root opening: 3323716
Groove angle: - 50° Min, included Groove angle: 45°Min. included - -
iRoot facc - 1/8” Max. . _Root face: _ 1/8” Max. »
‘Single-V. groove. GMAWITCAW T :.'.S‘ingl‘c'_;“)e;iévl' groove: GWIAW/FCAW
Backmg + . _Backgouged & welded Backing: - _Back ouged & wcldcd
| Root' opening: Y”Max. ~__ Root opening: W Max.

| Groove angle:.  S0° Min, included ~ Groove angle: 45° Min. mcIuded

Root face: -3/16” Max. » 'Root face: - 3/16” Max.
- |'Double bevel grﬁoveﬁ GMAW/FCAW Smgle J groove: v GMAW[ECAW
= :Backmg Backgouged & welded . Backing: No backing

Rootopening: - %4 Max.. Root opening: 33273116
Groove angle:  50° Min. included Groove angle: 15° Min. included
‘Root face: 3/16” Max.  Root face: 1/8” Max. . '
Double V groove "'GMAW/I‘CAW ' Single U groove; GMAW/FCAW
Backing: Backgouged & welded Bzickmg No backing
Root opening: %" Max. » _ Root opening: _3327~3/16”
‘Groove angle: 45° Min. included . Groove angle: 159 Min. included
Root face: 3/16™ Max., Root face: 1/8” Max.

1) Alternate weld joint des:gm may be shown on the dra
:ptecedence .

2) Imtxal and mterpass cleaning is shown on page 20f the WPS

13) Preheat shall be. mamtamed dumng all thermal cutting,

the WPS.

4) Welds shall be cleaned as required on page 2 of the WS,

wmgs or engineering %pemﬁcatxons and will take

taking and backgouging operations as shown on

{

| Prepared By: | Juston Davis

| Approved By: | ‘/WM/K.

[ |
@Q&Q | Date:

N A
Anjasf, ]




- e i T o T - 1127 S Lewis Ave. Tulsa, OK_74104
TuLsA GAMMA RaY, INC. - PHOIES5 08 FX 918-598:5584

QW—483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICAT(ON RECORD (PQR)
(See QW-200.0 Section 1X, ASME Bailerand Pressure Vessel Code)
“Record Actual Condltlons Used to Weld Test Coupon

‘Company _UNITED CONTRACTING SERVICES .
PQR No. . 5011 - : ‘Date _4-18-12

WPS NQ., _ . 5011-A § , - Weldmw chess(es) GMA\WFCAW
,Typesi;.(Manual,».Automa'ﬁc, Semi-Auto) - - SEMI-AUTO oy y :

s

JOINTS (QW-402) _‘ 3‘(,)/" |

" Other

J750™ \ / ’
5132
GrqochcstguongstCnupon
. (Fo combindtivh qualificitions, the deposited weld wistal thickness shall be recorded for tach filler metal o process used,) )
BASE METALS (QW-403) "POSTWELD HEAT TREATMENT (W-407)
Material Spec. SAS16. ' Temperature N/A
orGrade 70 ' Time . _NA
_Gr.l.  toP-No. 1 Gr. 1 Other B
Thlckness of 'I‘ESthmpon 0.750" ' : '
Diameter of Test Coupon N.A.
Maximum Pass Thickness _0.250™ A e e
- . Other - OPENROOT,NOBACKING GAS.(QW-408) - T
S C e ’ Percent Composition
Gas(es) ~ Mixture Flow Rate
Shleldlng ARGON/CO2 75125 35CFH
- v , Trailing ' N/A N . NA
FILLER METALS (QW-404) ' A Back_m_g o INIAL . N}’K. s N/A
SFA Specification 518 | 520 - o I -
AWS Classification ,_,v,'ER‘7OS:-6 | ENT-IM
Filler Mefal F-No. 6 f 6 ' 'ELBCTR!CAL CHARACTBR!STICS (QW—409)
Weld Metal Analysxs ANo. 1 | 1 Current _ DCEP /DCEP o
Sizeof Fi 0035" | 0.045" Polarity _REVERSE/REVERSE
Filler Metal Product Form - SOLID | TUBULAR Amps. 1304150 . Volts 2123
Supplémental Filler Metal [ NONE | NONE Tungsten Electrode Size - N/A o
Electrode Flux Classification I NA | TNA ‘Mode of Transfer for GMAW (FCAW). ~_ SEE BELOW
FluxType = I NA ' N/A ' ‘Other GMAW GLOBULAR FCAWi GLOBULAR
Flux Trade Nameg - N/A N/A oo
Weld Metal 'I“mckness S 01258”40437
‘Other ' ' -
POSITION (QW-405) , ’ ) TECHNIQUE (QW-410)
Position of Groove G ' - _ TravelSpeed _121PM
‘Weld Progression. _N.A.- L L String or Weave Bead - STRINGER
Other .- N/A A . ~Oscillation  NONE ’ 3
_ 3 L Multipass oF Smgle Pass (per side) MULTIPASS
PREHEAT‘(QWAOG) . Single oF Multiple Electrodes SINGLE
Preheat Temp. Othér
AMBIENT (70°F) .

_l';intcrpass Temp. _475°F MAX

QW-483 (BACK) . . %@ “\\\ \a




TULSA GAMMA RaY, INC.

1127 S Lewis Ave, Tulsa, OK 74104

 Tensile Test (QW-150)

PH 918-585-3228 FX 918-598-5584

CPQRNo. - 50i1-A

Specimen No, | Width T ThickneSS i

1 Ultimate .
1 Total Load - |
b,

Area Ultimate | Type of Fallure & Location”
UnitStress ' | = - R

TC [ omss T oa@

05391 "44" 1’9’1‘ 81,972 'J,;fDUiCitiLEZBASE-:MBTAL'}?’?

MNNS50S R

05451

44 190

Type and g e No

74245 | DUCTILE BASEMETAL

’d—BendTests (QW-160) T
Result R

T SIDE_FIG. 462 3@

02131246 |

,‘PASS NO RELEVANT INDICATIONS GREATER THAN 178" |-

SIDE__FIG. 462.3(x) 102131746

PASS NO RELEVANT INDICATIONS GE.EATERTHAN /8"

_SIDE__FIG, 462.3a) 1

02131246 |

~_PASS NO RELEVANT INDICATIONS GR EATER THAN 178"

I SIDE

_PASS NO RLLEVANT INDICATION’ GREATER T R_THAN g

S _Tou

FIG. 4623@) 102131246 |~

:hness _Tests (QW~I70

I §pecsmen ar
: No ' Notch Loca on |

- '-fbré‘p Weight |

- '»:;VImQQMValues .. .| Drop Weight
ar. | Break (Y/N) ;:

Ft lbs

=y

WM 1/16°ROOT |

.'lOmmx lOmm

Lateral Expansron

4 WM I/16"ROOT |

Wmm x 10mm | 20

.9‘.' 1 17:

T WM 1/16°ROOT |

FIOmmx IOmm &

3 e

T WM I/i¢"CAp

1 WMI/16" CAP [ 1

WM/I6" CAP_

T

i 'IOmm % 10mm -

- HAZ =~

| 10mmx10mm | -3¢

s

ewqqa&pgw

_HAZ

z\ziz|Zizizlzlz|=z

Comments:

Result-Sansfactoxy Yesb ' No

Flliet-Weid Test (QW-! 80) N/A

Penettat:on mto Parent Metal Yes . .

. Maerb—Results

,'Type of Test

Oth,elr- Tests

'Welder s Name J ORGE PANDO

 Tests Conducted By
We certify that the statements in this record are

accordance w1th 1he requzrements of‘ Sectxon IX of

-Date

. Tulsa Gamma Ray, lnc 20

Stamp No :

. . ) 102131246
rect and that the test welds were prepared welded and attested in.
the ASME Code e .

j‘Manufacture‘r‘ _UNITED CONTRACTING SER,VICES

M\wﬁ—

o SOPES IR T




UNITED CONTRACTING SERVICES
Tulsa, Ok.

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

" Company Name _ UNITED CONTRACTING SERVICES Approved by / Date %%—7.-———- G-2r-12
WPS No: . 5012-A Date _6-1-12 Supporting PQR No. (s) 5??1' v 7/
RevisionNo. | 2 Dite of Rev. 8-21-13  Added “with filler Addition” comment
Welding Process(es) GTAW Type MANUAL

(A . Manual, Machine_“or Semi-Auto)
JOINTS (QW-402) Details
Joint Design Any 30°
Backing With or without 4y|
Backing Material (Type) _Per customer requirement
Refer fo both backing and retainers

) 1.812”
(] Metal [INonfusing Metal MAX.
(] Nonmetallic [ Other .

No nonmetallic or non-fusing metal retainers used.

Sketches, Production Drawings, Weld Symbols or
Written Description should show the general
arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld
groove may be specified.
(At the option of the Mfgr. / sketches may be attached to
illustrate joint design, weld layers and bead sequence,
e.g., for notch toughness procedures, for multiple
Mprocess procedures, etc.)

|

5/32”
MAX

V.,Jor U bevel grooves, fillets or other joints detailed on engineering
drawings, production routing or repair procedures.

"T3ASE METALS (QW-403)
. Jo. 1 Group No. lor2 to P-No. 1 Group No. lor2
OR
Specification type and grade or UNS Number
to Specification type and grade or UNS Number
OR
Chem. Analysis and Mech. Prop
To Chem. Analysis and Mech. Prop
Thickness Range:
Base Metal: Groove 0.1875” TO 1.812” MAX Fillet UNLIMITED
Diameter Groove UNLIMITED Fillet UNLIMITED
Maximum Pass Thickness < % in.( 13mm)
Other  No pass greater than 4"
*FILLER METALS (QW-404)
Spec. No. (SFA) 5.18
AWS No. (Class) ER70S-6/ER70S-2
F-No. 6
A-No. 1(Verify Chemistry)
Size of Filler Metals 3/32”, 1/8”
Filler Metal Product Form SOLID
Supplemental Filler Metal NONE
Weld Metal
Thickness Range:
Groove 1.812"
S Fillet ANY
ctrode-Flux (Class) N.A.
! ax Trade Name NA.
Consumable Insert N.A.
Other With Filler Addition

*Each base metal-filler metal combination should be recorded individually.



UNITED CONTRACTING SERVICES
Tulsa, Ok.

- WPS No. | 5012-A | Rev. [ 2
POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Position(s) of Groove ALL ‘Temp Range NA
Welding Progression: [] pOwN Up Time Range N.A.

Position(s) of Fillet ALL Other

Other

PREHEAT (QW-406) GAS (QW-408) | Percent Composition

Preheat Temp. Min. 50° Gas(es) Mixture Flow Rate

Interpass Temp. Max. 550° Shielding Argon 100 20-35 CFH

Preheat Maintenance Trailing N.A. N.A. N.A.

Other | Backing N.A. N.A. N.A.
ontinuous or special heating where applicable should be recorded) Other

ELECTRICAL CHARACTERISTICS (QW-409)

Travel Other ; ks
Weld Filler Metal Current Volt S}r::;:i e Aﬁ;mad\b
Pass(es) Process Class Dia. Type Polar | Amp. Range | Range (Range) Comments
ALL GTAW | ER70S-6 OR | 3/32” OR DCEN 75-150 10-13 3-7 ipm
ER70S-2 1/8”
ALL GTAW | ER70S-6 OR | 3/32” OR DCEN 75-150 10-13 3-8 ipm
ER70S-2 1/8”
Amps and volts range should be recorded for each electrode size, position, and thickness, etc.
Pulsing Current N/A Heat Input (max.) N/A

Tungsten Electrode Size and Type: 3/32” or 1/8” EWTh-2

(Pure Tungsten, 2% Thoriated, etc.)

Mode of Metal Transfer for GMAW (FCAW): N/A

‘Spray Arc, Short Circuiting Arc, etc.)

Electrode Wire Feed Speed Range: N/A

Other:

TECHNIQUE (QW-410)

String or Weave Bead: STRING or WEAVE

Orifice, Nozzle or Gas Cup Size: #4 TO #12

Initial and Interpass Cleaning (brushing, Grinding, etc.) BRUSHING AND GRINDING AS NEEDED

Method of Back Gouging CARBON ARC GOUGHING

Oscillation: NONE

Contact Tube to Work Distance: N/A

Multiple or Single (per side): MULTIPASS

Multiple or Single Electrodes: SINGLE

Electrode Spacing: N/A

Peening: NONE ALLOWED

Other:




i

1 e 11273 Lewis Ave. Tulsa OK 74104 |
| TuLSA GAMMA Ray, INC. — PH 918-585-3228 FX 918-598-5584 |

QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.0 Section X, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company _UNITED CONTRACTING SERVICES

PQR No. 5012 Date  6-1-12 Cormrected Deposited Filler Metal Thickness & Typos - Date; 8-21-13
WPSNo. _ 5012-A Welding Process(es) GTAW

Types (Manual, Automat ic, Semi-Auto) MANUAL

JOINTS (QW-402) ::o/v'
. i

0.906 f

o o

18"
Groove Destin of Test Coupon
(For vomb 1afi the dep J weld metat thichness shaft be recorded for each filler metal or process used
BASE METALS (QW-403) POSTWELD HEAT TREATMENT (W-407)
Material Spec. _SA106 Temperature N'A )
TypeorGrade B Time NA
P-No. | Gr. | to P-No. | Gr. 1 Other

Thickness of Test Coupon  0.906™
Diameter of Test Coupon ~ N.A.
Maximum Pass Thickness  0.250"

Other _ OPEN ROOT, NO BACKING R GAS (QW-408)
o Percent Composition
R Gas(es) Mixture Flow Rate
_ Shielding ARGON  100% 35 CFH
: Trailing NA N/A NA
FILLER METALS (QW-404) Backing . Na NA N7A
SFA Specification 5.18 . —
AWS Classification ER705-6
Filler Metal F-No. 6 : ELECTRICAL CHARACTERISTICS (QW-409)
Weld Metal Analysis A-No. v\ Current _DCEN
Size of Filler Metal 3f32» i ) Polarity _STRAIGHT
Filler Metal Product Form _SOLID |~ Amps. 130 . Volts 19
Supplemental Filler Metal ;| NONE . Tungsten Electrode Size /8" EWTh-2 .
Electrode Fluy Classification | N/A - Mode of Transfer for GMAW (FCAW) N/A e
Flux Type CNA Other N/A
Flux Trade Name i NA . o
Weld Metal Thickness 0.906" e .
Other With filler addition e
POSITION (QWPOS) TECHNIQUE (Qwﬂxo)
Position of Groove  IG Travel Speed 10 IPM .
Weld Progression _N.A. o - String or Weave Bead _ STRINGER
Other NA R Oscillation NONE
o Multipass or Single Pass (per side) MULTIPASS
PREHEAT (QW-406) Single or Multiple Electrodes SINGLE
Preheat Temp Other
AMBIENT (90°F)

Interpass Temp.  475°F MAX
Other




o 1127 8 Lewis Ave. Tulsa, OK 74104
TuLsA GAMMA RAY,INC.  f—— PHOI8-5853228 FX 918-50-5584
QW-483 (BACK)
PQR No. 5012
e e TensileTest(QW-isoy o
SpecimenNo. :  Width { Thickness i Area | Ulimate | Ultimate | Type of Failure & Location
g | TotalLoad ! Unit Stress |

N | ; i b et ]
R 0.6679_ | 53,726 {80440 = DUCTILEBASEMETAL '
2 06814 51,064 |~ 74,940 | DUCTILE BASEMETAL ™|

Guided-Bend Tests (QW-160)
___Twpeand FigureNo. Result

_SIDE_FIG. 4622 " "PASS NORELEVANT INDICATIONS GREATER THAN 18" |
__SIDE_FIG. 4622 " "PASS NO RELEVANT INDICATIONS GREATER THANTZ
"SIDE _ FIG. 462 ~ PASS NO RELEVANT INDICATIONS GREATER THAN 1/8”

__ SIDE FIG. 4622 7| PASS NORELEVANT INDICATIONS GREATER THAN 178"

1

Hardness Test- Brinell Hardness

- R . S Y

Fom e+ e oo Readings . S
e e Location = ! _— 2 S I
— HAZ . 162 226
e WELD b 200 ] 198 !
L HAZ R 196 176 I 185
Comments:
Fillet-Weld Test (QW-180) N/A
Result-Satisfactory  Yes No Penetration into Parent Metal: ~ Yes No
Macro-Results ‘
Other Tests N/A |
Type of Test
Deposit Analysis
Other
Welder’s Name _JORGE PANDO Clock No. StampNo. _ A
Tests Conducted By  Tulsa GammaRa) Inc. of Laboratory Test No. 102131720

We certify that the statements in this record are obfrect and that the test welds were prepared, welded, and attested in
accordance with the requirements of Section IX of the ASME Code.

Manufacturer

Date Y.;Z/ -/ 5 By

¢ UNITED CONTRACTING SERVICES

8



~

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)

(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

Juston W Davis =

CWI 12111641

Company Name _UNITED CONTRACTING SERVICES By: _Tim Morris Approved By: IC1EXP. 111172015

Welding Procedure Specification No.  GT-1-1.2 -50CVN Date  11-18-14 Supporting PQR No.(s) 14-14534
Revision No. 0 Date  N/A

Welding Process(es) _GAS TUNGSTEN ARC WELDING (GTAW) Type(s) Manual

(Automatic,Manual, Machine,Semi-auto)

Joints (QW-402)

Joint Design Single Vee or Bevel , Double Vee or Bevel, Fillet
Root Spacing 3/32” to 3/16”
Backing (Yes) Optional No) GTAW- open rrot

Backing Material (type) Weld metal or base metal

(Refer to both backing and retainers.)

X Metal [ Nonfusing Metal
[0 Nonmetallic [] Other

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove may be
specified.

(At the option of the Mfgr., sketches may be attached to illustrate joint
design, weld layers and bead sequence, e.g. for notch toughness proce-
dures, for multiple process, procedures, etc.)

Details

See page 3 of WPS for joint design details.

*1 See shop drawings for optional joint designs used with this WPS.

This WPS may be used in conjunction with other WPS” as indicated
on shop drawings. (Ex. Used for repair or root pass.)

* BASE METALS (QW-403)
P-No. 1 Group No.
OR
Specification type and grade

lor2 to P-No. 1

Ex: SA-106-B

GroupNo. 1or2

To Specification type and grade Ex: SA-105

OR
Chem. Analysis and Mech. Prop.

To Chem. Analysis and Mech. Prop.

Thickness Range:
Base Metal: Groove  3/8”to 3/4"

Fillet Unlimited

Maximum Pass Thickness < % in.
Other

(Yes) X

(No)

* FILLER METALS (QW-404)
Spec. No. (SFA) 5.18

GTAW

AWS No. (Class) ER70S-6

F-No. 6

A-No. 1*

*ER70S-6 weld cert. must meet

Size of Filler Metals

1/16”, 3/32”, 1/8”

1.60% max. Mn and 1.0% max. Si

Filler Metal Product Form Solid (bare) wire to meet Al chemistry.
Supplemental Filler Metal None
Weld Metal
Thickness Range:
Groove 5/8” maximum deposit.**
Fillet Unlimited
Electrode-Flux (Class) None used for aid in penetration
Flux Trade Name N/A
Consumable Insert None
Other _** Due to the mismatch on the coupon, the mechanical testing and CVN’s were taken from 5/16” thk. machined material,

*Each base metal-filler metal combination should be recorded individually.




QW-482 (Back)

WPS No. GT-1-1.2 -50 CVN Rev. 0
POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Positions(s) of Groove 1G & 2G Temperature Range ~None (As welded condition)
Welding Progression:  Up N/A Down N/A Time Range N/A
Position(s) of Fillet IF & 2F Other N/A
Other
PREHEAT (QW-406) GAS (QW-408) Percent Composition
Preheat Temp. Min. 60° F Gas(es) Mixture Flow rate
Interpass Temp. Max. 450° F Shielding _ Argon 99.995% 25-40 CFH
Preheat Maintenance None after completion of weldment. Trailing None
(Continuous or special heating where applicable should be recorded) Backing None
Other
ELECTRICAL CHARCACTERISTICS (QW-409)
(e.g.
Filler Metal Current Remarks
IPM Wire Energy
Travel | Feed or Comment
Weld Type Amp Volt Speed | Speed Power | Technique
Layer(s) Process Class Dia. Polar. Range | Range Range Range Range
*
GTAW ER70S-6 1/16” DC/SP 70-120 14-21 2.8-6 N/A
GTAW ER70S-6 31327 DC/SP 80-150 14-21 2.8-7 N/A
GTAW ER70S-6 1/8” DC/SP 120-150 15-21 2.8-8 N/A
Amps and volts, or power or energy range, should be recorded for each electrode size
Pulsing Current None Heat Input Range. 67,500 J/in. maximum qualified
Tungsten Electrode size 3/32” or 1/8” EWTh-2
Mode of Transfer for GMAW (FCAW) N/A
Other * Power range is not recorded.
TECHNIQUE (QW-410)
String or Weave Bead String or weave bead
Orifice or Gas Cup Size #6 - #10
Initial and Interpass Cleaning (Brushing, Grinding, etc. All deleterious materials shall be removed 1” both sides of weld joint

by grinding or wire brushing or descaling. Light flash rust after grinding or descaling is acceptable.

Interpass cleaning with wire brush, grinding or chatter gun.

Method of Back Gouging __ Double side weld- Air carbon arc and/or grind second side to sound metal. NA for fillet welds or open root.

Oscillation None

Contact to Tube Work Distance N/A

Muitiple or Single Pass (per side) Multiple

Multiple or Single Electrodes Single

Electrode Spacing Manual

Peening None

Other




PROCEDURE SPECIFICATION (WPS) JOINT DESIGNS

(Page 3 of 3)
WPS No.: GT-1-1.2 -50CVN Date: 11-18-14 Rev.No.: 0 Date: N/A
JOINTS (QW-402
Single-V groove: GTAW Single bevel groove: GTAW
Backing: No backing Backing: No backing
Root opening: 3/32” - 1/4” Root opening: 3/32” - 1/4
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 1/8” Max Root face: 1/8” Max
Single-V groove: GTAW Single bevel groove: GTAW
Backing: Backgouged & welded Backing: Backgouged & welded
Root opening: 1/4” Max. Root opening: 1/4” Max.
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 3/16” Max. Root face: 3/16” Max.
Double bevel groove: GTAW Single J groove: GTAW
Backing: Backgouged & welded Backing: No backing
Root opening: 1/4” Max. Root opening: 3/32” -3/16”
Groove angle: 50 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max
Double V groove: GTAW Single U groove: %" U GTAW
Backing: Backgouged & welded Backing: No backing
Root opening: 1/4” Max. Root opening: 3/32” - 3/16”
Groove angle: 45 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max
Single or deuble fillet weld: GTAW
Backing: Base metal
Root opening;: 3/16” Max.
Weld size: See drawings

1) Alternate weld joint designs may be shown on the drawings or engineering specifications WS 1.00-10
and will take precedence.

2) Initial and interpass cleaning is shown on page 2 of the WPS.

3) Preheat shall be maintained during all thermal cutting, taking and backgouging operations as shown on
the WPS.

4) Welds shall be cleaned as required on page 2 of the WPS.

Juston W Davis
CWI 12111641
QC1 EXP. 11172015

[ Prepared By: | Tim Morris | Approved By: [ Date: | 1




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name _UNITED CONTRACTING SERVICES

Procedure Qualification Record No.  14-14534 Date 11-18-14

WPSNo.  GT-1-1.2-50 CVN

Welding Processes(es) _GAS TUNGSTEN ARC WELDING (GTAW)

Types (Manual, Automatic,Semi-auto.) Manual

JOINTS (QW-402) 60°
; 3/8” GTAW deposit

3/8”SA516-60 P1 Gk“ ﬁ/S”SA516—70 P1 Gr2

Groove Design of Test Coupon
*(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-516-60 to SA-516-70 Temperature _None (As welded)
Type or Grade Dual certified plate Time N/A
PNo. 1 Gr.No. 1 to P No 1 Gr.No 2 Other N/A
Thickness of Test Coupon ~ 3/8”
Diameter of Test Coupon ~ N/A ( plate test)
Max. pass thk. <1/2" GAS (QW-408)
Other SA-516-60/70 Nucor Ht# 4500920 Percent Composition
Gas(es) (Mixture) Flow rate
Shielding Argon 99.995% 40 CFH
Trailing None
Backing None
FILLER METALS (QW-404) GTAW ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification 5.18 Current DC
AWS Classification ER70S-6 Polarity _Straight
Filler metal F-No. 6 Amps 150
Weld Metal Analysis A-No. 1 Volts 21
Size of Filler Metal 3/32” Tungsten Electrode Size 1/8” EWTh-2
Filler metal product form Bare (solid) wire | Pulsing Amps None
Supplemental Filler Metal N/A J/in. Qualified ( CVN’s) 67,500 J/in
Electrode Flux Classification N/A Mode of metal transfer
GMAW/FCAW N/A
Flux Type N/A Other
Flux trade name None
Weld Metal Thickness 3/8”
Consumable inserts None
Other GTAW: Oxford Alloys 3/32” HT# SA02684
Meets Al chemistry
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove  1G. Travel Speed 2.8 IPM
Weld Progression (Uphill, Downhill)  N/A String or Weave Bead Weave
Other Oscillation ~ None
Multipass or Single Pass (per side) Multipass
PREHEAT (QW-406) Single or Multiple Electrodes Single
Preheat Temp. (min.)  60°F (ambient temp.) Other
Interpass Temp. (max.) 400°F
Other




QW-483 (Back)

PQR No. 14-1453
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width (in) Thickness (in) Area (sq. in) 1b Psi Location
1 0.751 0.328 0.246 19,840 80,650 Base-ductile
2 0.746 0.304 0.277 18,230 80,308 Base-ductile
Guided-Bend Tests (QW-160)
Type and Figure No. QW-462.2a Result
#1 Side bend Satisfactory
#2 Side bend Satisfactory
#3 Side bend Satisfactory
#4 Side bend Satisfactory
Toughness Tests (QW-170) (N/A)

Specimen Notch Notch Test Impact Values Drop Weight
No. Location Type Temp.°F Values ft/lb % Shear Mils (in.) Break No Break
1,2,3 Weld v -50 * 45,45,10 N/A N/A N/A N/A
1,2,3 HAZ (SA516-60) “V” -50 * 57,46,64 N/A N/A N/A N/A
1,2,3 HAZ (SA516-70). “y” -50 * 64,54,34 N/A N/A N/A N/A

N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
Specimen Size 10mm X 7mm *(Actual test temperature due to sub-sized specimen was -58°F)
Fillet-Weld Tests (QW-180)
Result- Satisfactory: Yes N/A No N/A Penetration into Parent Metal: Yes  N/A No N/A

Macro- Results N/A

Other Tests
Type of Test BHN: SA-516-70 ( 141,139,141) , HAZ (156,156,159) Weld (162,153,159) SA-516-60 (132,130,137) HAZ (153,156,
159)
Other N/A
Welders Name Jorge Pando Sr. ClockNo. N/A StampNo. A
Test conducted by: _Sun Materials Testing / Element Laboratory Test No. 14-14534-1/-2

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 Code.

Organization UNITED CONTRACTING SERVICES

SL =2

Juston W Davis

Date  11-18-14 By: Tim Morris Certified by

CWI 121116841
QCt EXP. 11/12013
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QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)

(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)
DF

W Davis
Company Name _UNITED CONTRACTING SERVICES By: _TimMorris_Approved By: a1 &6 s
Welding Procedure Specification No. ~ GM-FC-1-1.2 -50 CVN Date 11-9-14 Supporting PQR No.(s) 14-14510
Revision No. 0 Date N/A
Welding Process(es) GAS METAL ARC WELDING (GMAW) & Type(s) _ Semi-automatic
FLUX CORED ARC WELDING (FCAW) (Automatic,Manual,Machine,Semi-auto)

Joints (QW-402) ) Details

Joint Design Single V or Bevel , Double V or Bevel, Fillet

Root Spacing 3/32” to 3/16”

Backing (Yes) Optional (No) GMAW- open root

Backing Material (type) =~ Weld metal or base metal See page 3 of WPS for joint design details.

(Refer to both backing and retainers.) *1 See shop drawings for optional joint designs used with this WPS.
X Metal ] Nonfusing Metal

[d Nonmetallic [] Other

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove may be

specified.
(At the option of the Mfgr., sketches may be attached to illustrate joint This WPS may be used in coujunction. with other WPS” as indicated
design, weld layers and bead sequence, e.g. for notch toughness proce- on shop drawings. (Ex. Used for repair or root pass.)

dures, for multiple process, procedures, etc.)

* BASE METALS (QW-403)
P-No. I GroupNo. lor2 toP-No. 1 GroupNo. 1or2
OR

Specification type and grade Ex: SA-106-B Normalized

To Specification type and grade Ex: SA-516-60/70 Normalized

OR

Chem. Analysis and Mech. Prop. Base material must be in the normalized condition.

To Chem. Analysis and Mech. Prop.

Thickness Range:

Base Metal: Groove  3/8” to 3/4" * Fillet Unlimited
Maximum Pass Thickness < % in. (Yes) X (No)
Other *Maximum fill on a 3/4” thk. base metal is 0.6375” due to GMAW short circuiting arc process.
* FILLER METALS (QW-404) FCAW GMAW
Spec. No. (SFA) 5.20 5.18
AWS No. (Class) E71T-12MJ ER70S-6
F-No. 6 6
A-No. E71T-12M]J (Kobe DWA-55ESR) * ER70S-6 *
Size of Filler Metals .045” .035”
Filler Metal Product Form Flux cored wire wire Solid (bare) wire
Supplemental Filler Metal None None
Weld Metal
Thickness Range:
Groove 1/2” maximum 0.1375" maximim
Fillet Unlimited Unlimited
Electrode-Flux (Class) N/A N/A
Flux Trade Name N/A N/A
Consumable Insert N/A N/A
Other Alloy elements: None Alloy elements: None
*Cert. must meet < 1.60 Mn & < .90 Si for Al *Cert. must meet < 1.60 Mn & < .90 Si for Al

*Each base metal-filler metal combination should be recorded individually.




QW-482 (Back)

WPS No. GM-FC-1-1.2 -50 CVN Rev. 0
POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Positions(s) of Groove All positions Temperature Range  As Welded Condition
Welding Progression: ~ Up X Down Time Range N/A
Position(s) of Fillet All positions Other
Other
PREHEAT (QW-406) GAS (QW-408) Percent Composition
Preheat Temp. Min. 60° F Gas(es) Mixture Flow rate
Interpass Temp. Max. 450° F Shielding  Argon/CO2 75/25% 25-40 CFH
Preheat Maintenance None after completion of weldment. Trailing None
(Continuous or special heating where applicable should be recorded) Backing None
Other
ELECTRICAL CHARCACTERISTICS (QW-409)
(e.g.
Filler Metal Current Remarks
IPM Wire Energy
Travel Feed or Comment
Weld Type Amp Volt Speed | Speed Power | Technique
Layer(s) Process Class Dia. Polar. Range Range Range Range Range
*
Root GMAW ER70S-6 .035” DC/RP 70-100 14-16 4-6 N/A
Fill & FCAW E71T-12MJ 045~ DC/RP 175-190 2325 11-14 N/A
Cap
Amps and volts, or power or energy range, should be recorded for each electrode size
Pulsing Current None Heat Input Range. ~ GMAW: 24,000 J/in. max. FCAW: 25,909 J/in max.
Tungsten Electrode size N/A
Mode of Transfer for GMAW (FCAW) GMAW, Short circuiting arc  FCAW: Globular
Other * Power range is not recorded.
TECHNIQUE (QW-410)

String or Weave Bead GMAW- string or weave bead FCAW- String bead ‘

Orifice or Gas Cup Size 5/16” or %” L.D.

Initial and Interpass Cleaning (Brushing, Grinding, etc. All deleterious materials shall be removed 1” both sides of weld joint

by grinding or wire brushing or descaling. Light flash rust after grinding or descaling is acceptable.

Interpass cleaning with wire brush, grinding or chatter gun.

Method of Back Gouging ~ NA for single side GMAW welding w/out access to back side of joint. Grinding optional if back side is
accessible. FCAW may be used for double sided weld with second side backgouged, ground to bright metal
and welded with FCAW.

Oscillation None

Contact to Tube Work Distance Y to 1 14”

Multiple or Single Pass (per side) Multiple

Multiple or Single Electrodes Single

Electrode Spacing Manual

Peening None

Other




PROCEDURE SPECIFICATION (WPS) JOINT DESIGNS

(Page 3 of 3)
WPS No.: _GM-FC-1-1.2-50CVN  Date: 11-9-14 Rev.No.: 0  Date: N/A
JOINTS (QW-402
Single-V groove: GMAW/FCAW Single bevel groove: GMAW/FCAW

Backing: No backing

Root opening;: 3/32” - 1/4>

Groove angle: 50 deg. Min. included
Root face: 1/8” Max

Single-V groove: GMAW/FCAW

Backing: Backgouged & welded
Root opening: 1/4” Max.

Groove angle: 50 deg. Min. included
Root face: 3/16” Max.

Double bevel groove: GMAW/FCAW

Backing: Backgouged & welded
Root opening: 1/4” Max.

Groove angle: 50 deg. Min. included
Root face: 3/16” Max.

Double V groove: GMAW/FCAW

Backing: Backgouged & welded
Root opening: 1/4” Max.

Groove angle: 45 deg. Min. included
Root face: 3/16” Max.

Single or double fillet weld: GMAW/FCAW

Backing: Base metal
Root opening: 3/16” Max.
Weld size: See drawings

Backing:
Root opening:
Groove angle:
Root face:

Single bevel groove:

Backing:
Root opening:
Groove angle:
Root face:

Single J groove:
Backing:

Root opening:
Groove angle:
Root face:

Single U groove:
Backing:

Root opening:
Groove angle:
Root face:

No backing

3/32”-1/4

45 deg. Min. included

1/8” Max

GMAW/FCAW
Backgouged & welded

1/4” Max.

45 deg. Min. included

3/16” Max.

GMAW/FCAW
No backing

3/32” -3/16”

15 deg. Min. included

1/8” Max

%’ U GMAW/FCAW
No backing

3/32” -3/16”

15 deg. Min. included

1/8” Max

1) Alternate weld joint designs may be shown on the drawings or engineering specifications WS 1.00-10

and will take precedence.

2) Initial and interpass cleaning is shown on page 2 of the WPS.

3) Preheat shall be maintained during all thermal cutting, taking and backgouging operations as shown on

the WPS.

4) Welds shall be cleaned as required on page 2 of the WPS.

| Prepared By: | Tim Morris | Approved By: | %@;

W Davis
CWE 12111841

| Date:

[ 11-9-14 ]

QC1 EXP. 11/1/2018




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name  UNITED CONTRACTING SERVICES

Procedure Qualification Record No, 14-14510 Date 11-9-14

WPSNo. _GM-FC-1-1.2 -50 CYN

Welding Processes(es) ~GAS METAL ARC WELDING (GMAW) & FLUX CORED ARC WELDING (FCAW)

Types (Manual, Automatic,Semi-auto.) Semi-automatic

3/8” SA-516-60/70N 60° 3/8” SA-516-60/70N

1/4” FCAW — ?\ g; 1/8” GMAW

Groove Design of Test Coupon
*(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-516 to SA516 Temperature _ As welded condition
Type or Grade Dual certified to Gr.60 & Gr. 70 normalized. Time N/A

PNo. 1 Gr.No. 12 toPNo 1 Gr.No _1/2 | Other

Thickness of Test Coupon ~ 3/8”

Diameter of Test Coupon ~ N/A plate test

Max. pass thk. <1/2" GAS (QW-408)
Other NUCOR SA-516-60/70 HT# 4500920 Percent Composition
Gas(es) (Mixture) Flow rate
Qualifies T thk. 3/8” — 3/4 ” with CYN’s Shielding Ar/CO2 75/55% 30 CFH *
_Qualifies t thk. GMAW: Sec, IX CVN’s 0.1375" max. Trailing None
Qualifies t thk. FCAW: Sec, IX CVN’s 1/2” max. Backing None
*FCAW 40 CFH
FILLER METALS (QW-404) FCAW GMAW ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification 5.20 5.18 Current _GMAW-DC FCAW - DC
AWS Classification E71T-12MJ ER70S-6 Polarity _GMAW —Reverse FCAW- Reverse
Filler metal F-No. 6 6 Amps _GMAW-100 FCAW-190
Weld Metal Analysis A-No.  E71T-12MJ ER70S-6 Volts GMAW- 16 FCAW-25
Size of Filler Metal .045” .035” Tungsten Electrode Size  N/A
Filler metal product form Flux cored Bare (solid) wire | Pulsing Amps None
Supplemental Filler Metal None None J/in. Qualified ( CVN’s) GMAW: 24,000 J/in
FCAW: 25,909 J/in
Electrode Flux Classification N/A N/A Mode of metal transfer
GMAW/FCAW GMAW: Short circuiting arc

Flux Type N/A N/A Other FCAW: Globular
Flux trade name N/A N/A
Weld Metal Thickness 1/4” 1/8”
Consumable inserts N/A N/A

Other GMAW: Exocor” HT# X7910 Ally elements: None

FCAW Kobelco DW-A55ESR HT# AW4569

POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 3G Travel Speed _GMAW-4IPM FCAW- 11 IPM
Weld Progression (Uphill, Downhill) _ Up-hill String or Weave Bead GMAW ~Weave FCAW- String
Other Oscillation ~ None
Multipass or Single Pass (per side) _ Multipass
PREHEAT (QW-406) Single or Multiple Electrodes Single
Preheat Temp. (min.)  70°F (ambient temp.) Other
Interpass Temp. (max.) 450°F

Other




QW-483 (Back)

PQRNo.  14-14510
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width (in) Thickness (in) Area (sg. in) b Psi Location
1 0.752 0.330 0.248 19,020 76,694 Weld -ductile
2 0.753 0.347 0.261 20,490 78,508 Weld -ductile
Guided-Bend Tests (QW-160)
Type and Figure No. QW-462.2a Result
#1 Side bend Satisfactory
#2 Side bend Satisfactory
#3 Side bend Satisfactory
#4 Side bend Satisfactory
Toughness Tests (QW-170) (N/A)

Specimen Notch Notch Test Impact Values Drop Weight
No. Location Type Temp.°F Values ft/lb % Shear Mils (in.) Break No Break
1,2,3 Weld 1/16” root “v» -50 62,61,41 N/A N/A N/A N/A

surface
1,2,3 HAZ “y” -50 39,74,61 N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
Specimen Size 10mmX10mm
Fillet-Weld Tests (QW-180)
Result- Satisfactory: Yes  N/A No N/A Penetration into Parent Metal: Yes  N/A No N/A
Macro- Results N/A
Other Tests
Type of Test BHN: Base- 150,179,141  Weld- 150,159,141 HAZ- 169,162,147
Deposit Analysis N/A
Other N/A
Welders Name Marco Morenos Clock No. N/A Stamp No. M2
Test conducted by: _ Sun Materials Testing / Element Laboratory Test No. 14-14510-1/-2

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 Code and NACE standards.

Organization _UNITED CONTRACTING SERVICES
Date _11-9-14 By: Tim Morris Certified by Sl =
Juston W Davis
CWi 121116844

QC1 EAP. 11112015




MATERIALS TESTING

Division of Sun Heat Treating Inc.

Client: United Contracting Service Report No:  14-14510-1
2716 East Apache St Date: November 5, 2014
Tulsa, Oklahoma 74110 Auth By: Tim Morris

Subject: Weld Procedure Qualification per ASME Section IX.

Identification: Procedure No: GM-FC-1.1-1.2-50CVN (GMAW/FCAW)
Base Material: SA516-60/70 to SA516-60/70
Heat No: 812A36440
Electrode: Filler 1: ER-70S-6CF Plus/Heat X7910
Filler 2: DW-AS5ESR/Heat AW456A E71T-12MJ
Welder: Mr. Marco Morenos/Stamp M2
Position: 3G Uphill
TENSILE TEST (QW-150)
~ Tensile 1 Tensile 2
Width (in) 0.752 0.753
Thickness (in) 0.330 0.347
Area (sqin) 0.248 0.261
Ultimate load (lbs) 19,020 20,490
Ultimate stress (psi) 76,694 78,508
Failure Type Ductile Ductile
Failure Location Weld Weld

TRANSVERSE GUIDED BEND TEST (QW-160)

Specimen Type | Accept/Reject QW-163 | Specimen Type | Accept/Reject QW-163
No 1 Side Bend Acceptable No 2 Side Bend Acceptable
No 3 Side Bend Acceptable No 4 Side Bend Acceptable

BRINELL HARDNESS SURVEY OF WELD CROSS SECTION

Location Reading 1 | Reading 2 | Reading 3 | Average Rb/BHN

Weld Zone 80/150 83/159 77/141 80Rb/150BHN

Heat Affected Zone | 86/169 84/162 79/147 83Rb/159BHN

Base Material 80/150 79/179 77/141 79Rb/147BHN
SUN HEAT TREATING INC.

7 Materials Testing Division . W;Dm@a
| Poal R Senet GFEH.,.

Paul R. Secrest/President

P.O. Box 9921 ® Tulsa, Oklahoma 74157 @ (918) 227-2188
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MATERIALS TESTING

Division of Sun Heat Treating Inc.

Client: United Contracting Service
2716 East Apache St
Tulsa, Oklahoma 74110

Report No:  14-14510-2
Date: November 5, 2014
Auth By: Tim Morris

Subject: Charpy Impact Testing per ASME Section VIII, Div 2, UG-84 (2013).

Identification: Procedure No: GM-FC-1.1-1.2-50CVN (GMAW/F CAW)
Base Material: SA516-60/70 to SA516-60/70
Heat No: 812A36440
Electrode: Filler 1: ER-70S-6CF Plus/Heat X7910
Filler 2: DW-AS5ESR/Heat AW456A E71T-12M]
Welder: Mr. Marco Morenos/Stamp M2
Position; 3G Uphill
Results:
CHARPY IMPACT TEST AT -50°F.
Weld Zone: 62 61 41 ft-1bs
Heat Affected Zone: 39 74 61 ft-1bs
End of Data
TEST PARAMETERS
Type of Machine: Tinius Olsen 74 Available Impact: 264 ft-lbs

Serial No: 123871/Next Calibration 09-15

Impact Velocity: 17 ft/sec
Specimen Type: “V” notch

Method of Test: ASTM A370/E23
Specimen Location: Per UG 84
Specimen Size: 10mm x 8.7mm

Temperature Measurement: Kiethly RTD/MOC 868
Serial No: 1481976/Next Calibration 12-14

SUN HEAT TREATING INC.
Materials Testing Division DT>
?juz/ 2 M ‘ 2&4‘132\;::
Paul R. Secrest/President QC1 EXP. 11112015
P.O. Box 9921 r Tulsa, Oklahoma 74157 Y (918) 227-2188
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QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)— , /
Company Name _UNITED CONTRACTING SERVICES INC. By: _Tim Morris Approved b){m%/
Welding Procedure Specification No.  5001-A Date _3-30-09  Supporting PQRNo.d~  S001-A
Revision No. 3 Date _3-9-13 4
Welding Process(es) _GAS TUNGSTEN ARC WELDING (GTAW) Type(s) _ GTAW -manual
(Automatic,Manual,Machine,Semi-auto)
Joints (QW-402) Details
Joint Design Single V or Bevel , Double V or Bevel *1

Backing (Yes) Optional (No) GTAW-open root
Backing Material (type) Weld or base metal for double side weld
Retainers: None (Refer to both backing and retainers.)

X
O

O
g

Metal
Nonmetallic

Nonfusing Metal
Other

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove may be

specified.

(At the option of the Mfgr., sketches may be attached to illustrate joint
design, weld layers and bead sequence, e.g. for notch toughness proce-
dures, for multiple process, procedures, etc.)

Joint Designs page 3 of WPS

*1 See shop drawings for optional joint designs used with this WPS.
This WPS may be used in conjunction with other WPS” as indicated
on shop drawings.

* BASE METALS (QW-403)

P-No. 8 Group No. 1
OR

! Specification type and grade

toP-No. 8

Group No. 1

Example: SA-240 Type 308L /308 or 316L./316

To Specification type and grade

OR
Chem. Analysis and Mech. Prop.

To Chem. Analysis and Mech. Prop.

Thickness Range:
Base Metal: Groove _3/16"—0.864” Fillet Unlimited
Pipe Dia. Range:  Groove _ All Diameters Fillet All Diameters
Other
GTAW
* FILLER METALS (QW-404)
Spec. No. (SFA) 5.9

AWS No. (Class)

ER308L, ER309L, ER316L *

F-No. 6
A-No. 8
Size of Filler Metals 1/16",3/32”, 1/8”
Weld Metal
Thickness Range:
Groove 0.864" maximum deposit

Fillet Unlimited *ER308L with 304 or 304L base metals
Electrode-Flux (Class) N/A *ER316L with 316 or 316L base metal
Flux Trade Name N/A *ER309L with 310 to 304 or 304L base metals
Consumable Insert None

Other

Solid (bare) wire

Addition of flux: None

-7 *Each base metal-filler metal combination should be recorded individually.




QW-482 (Back)

WPS No. 5001-A Rev. 3

POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Positions(s) of Groove _ All positions Temperature Range ~ As Welded
Welding Progression:  Up Yes Down Time Range N/A
Position(s) of Fillet Al positions
PREHEAT (QW-406) GAS (QW-408) Percent Composition
Preheat Temp. Min. 50°F GTAW Gas(es) Mixture Flow rate
Interpass Temp. Max. 350°F Shielding  Argon 99.995% 20-40 CFH
Preheat Maintenance None Trailing None
(Continuous or special heating where applicable should be recorded) Backing Argon 99.995% **

ELECTRICAL CHARCACTERISTICS (QW-409)

Current AC or DC Below Polarity Below
Amps (Range) Below Volts (Range)  Below

(Amps and volts range should be recorded for each electrode size,
position, and thickness, etc. This information may be listed in a tab-
ular form similar to that shown below.)

Tungsten Electrode Size and Type EWTh-2 3/32”or 1/8”

** Prior to welding, purge with 6 — 8 volume changes of Argon
@ 20 ~ 40 CFH. During welding, continue to purge @ 10-20
CFH to minimize back pressure until weld is completed or a
minimum of 1/4" weld is deposited. 02 < .5% in purge area.

Mode of Metal Transfer for GMAW N/A

(Pure Tungsten, 2% Thoriated, etc.)

Electrode Wire feed speed range N/A

(Spray arc, short circuiting arc, etc.)

TECHNIQUE (QW-410)
String or Weave Bead GTAW- string or weave
Orifice or Gas Cup Size GTAW: #4 - #12

Initial and Interpass Cleaning (Brushing, Grinding, etc.

All deleterious materials shall be removed 2 both sides of weld joint

by grinding or stainless steel wire brushing, Interpass cleaning with wire brush, chipping hammier or pneumatic scaling gun required.

Method of Back Gouging

N/A for GTAW single side open root stringer deposit. Back gouge and/or grind second side for double

side weld using the GTAW process.

Contact to Tube Work Distance N/A
Multiple or Single Pass (per side) Multiple
Multiple or Single Electrodes Single
Travel Speed (Range) See Below
Peening None
Other Pulsing amps: None
Filler Metal Current Other
Travel
Weld Type Amp Volt Speed Max. Jin.
Layer(s) Process Class Dia. Polar. Range Range Range
Root GTAW See page 1 for /16", 3/32" DC/Sp 80-200 12-25 Manual
Hot pass AWS filler 1/8” DC/Sp 120-250 18-25 Manual
Fill designation.
Filler must match
correct base
metal.




WELD PROCEDURE SPECIFICATION (WPS) JOINT DESIGNS

(Page 3 of 3)
WPS No.:  5001-A Date: _3-30-09 Rev.No.: 3 Date:  3-9-13
JOINTS (QW-402
Single-V groove: GTAW Single bevel groove: GTAW
Backing: No backing Backing: No backing
Root opening: 3/327 -3/16” Root opening: 3/32”-3/16”
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 1/8” Max Root face: 1/8” Max

Single-V groove: GTAW

Backing: Backgouged & welded Backing:
Root opening: % Max. Root opening:
Groove angle: 50 deg. Min. included Groove angle:
Root face: 3/16” Max. Root face:

Double bevel groove: GTAW Single J groove:

Backing: Backgouged & welded Backing:

Root opening: %" Max. Root opening:
Groove angle: 50 deg. Min. included Groove angle:
Root face: 3/16” Max. Root face:
Double V groove: GTAW Single U groove:
Backing: Backgouged & welded Backing:

Root opening: %” Max. Root opening:
Groove angle: 45 deg. Min. included Groove angle:
Root face: 3/16” Max. Root face:

Single or double fillet weld: GTAW

Backing: Base metal
Root opening:  3/16” Max.
Weld size: See drawings

Single bevel groove:

GTAW
Backgouged & welded

%” Max.

45 deg. Min. included

3/16” Max.

3/8” 3 GTAW
No backing

3/327-3/16”

15 deg. Min. included

1/8” Max

%”U GTAW
No backing

3/32” - 3/16”

15 deg. Min. included

1/8” Max

1) Alternate weld joint designs may be shown on the drawings or engineering specifications and will take

precedence.

2) Initial and interpass cleaning is shown on page 2 of the WPS.

3) Preheat shall be maintained during all thermal cutting, taking and backgouging operations as shown on

the WPS.

4) Welds shall be cleaned as required on page 2 of the WPS.

| Prepared By: | Tim Morris

2, L

| Approved By: Aj&%ﬁL | Date:  [3-9-13 |




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name

UNITED CONTRACTING SERVICES INC.

Procedure Qualification Record No.  5001-A

Date 3-30-09

WPSNo. _5001-A

Welding Processes(es)

GAS TUNGSTEN ARC WELDING (GTAW)

Types (Manual, Automatic,Semi-auto.)

Manual - Both processes

JOINTS (QW-402)

N

| P8 Gr. 1

432"

_L 432" GTAW

P8 Gr.1

1/8" root

Groove Design of Test Coupon
*(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-312 to SA-312 Temperature __As Welded
Type or Grade 304 to 304 Time N/A
PNo. P8Gr.1toP8Gr1 Other
Thickness of Test Coupon ~_ .432”
Diameter of Test Coupon 6.625”
Other _Qualifies T thk. 3/16” - 0.864” GAS (QW-408)
Percent Composition
Gas(es) (Mixture) Flow rate
Qualifies GTAW t thk. 0.864” max. Shielding Argon 99.995% 40 CFH
Max. bead thk. < 1/2" Trailing None
Backing Argon 99.995% 35 CFH
Other
FILLER METALS (QW-404) GTAW ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification 5.9 Current _GTAW & SMAW: DC
AWS Classification ER308L Polarity GTAW- Straight
Filler metal F-No. 6 Amps GTAW-110
Weld Metal Analysis A-No. 8 Volts _GTAW- 19
Size of Filler Metal 1/8” Tungsten Electrode Size  EWTh-2 1/8” dia.
Other Pulsing Amps None
Solid bare wire J/in. Qualified ( CYN’s)

No flux addition Other

Weld Metal Thickness 0.432"
Consumable inserts- None
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove _ 6G Travel Speed 10 IPM
Weld Progression (Uphill, Downhill) _ Vertical up String or Weave Bead GTAW - Slight Weave
Other Oscillation ~ None
Multipass or Single Pass (per side)  Multipass

PREHEAT (QW-406) Single or Multiple Electrodes  Single
Preheat Temp. (min.)  55°F ambient temp. Other

Interpass Temp. (inax.) 350°F

Other




QW-483 (Back)

PQRNo.  5001-A
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width (in) Thickness (in) Area (sq. in) b Psi Location
1 0.752 0.409 0.3076 24,315 79,047 P8 base -ductile
2 0.756 0.412 03115 24,075 77,287 P8 base-ductile
Guided-Bend Tests (QW-160)
Type and Figure No. Result
#1 __ Side bend per QW-462.2 Satisfactory
#2 __ Side bend per QW-462.2 Satisfactory
#3 __ Side bend per QW-462.2 Satisfactory
#4 _ Side bend per QW-462.2 Satisfactory
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Expansion Drop Weight
No. Location Type Temp.°F Values % Shear Mils Break No Break
s 10mmX10mm specimen
L
Fillet-Weld Tests (QW-180)
Result- Satisfactory: Yes No Penetration into Parent Metal: Yes No
Macro- Results
Other Tests
Type of Test
Deposit Analysis
Other
Welders Name Marco Moreno Clock No. Stamp No. M2
Test conducted by:  Tulsa Gamma Ray, Inc Laboratory Test No. 102127500

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 Code. Updated on new form 9-6-12

Manufacturer

UNITED CONTRACTING SERVICES INC.

Date _3-30-09 By _Tim Momis A




QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE

SPECIFICATION (WPS)

(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

Company Name _UNITED CONTRACTING SERVICES INC. By:

/
Tim Morris _Approved by:' 4 /

"~ Welding Procedure Specification No.  5002-A Date 3-20-09

Revision No. 1 Date 9-15-12
Welding Process(es) GAS METAL ARC WELDING (GMAW) &

FLUX CORED ARC WELDING (FCAW)

S ing PQR ﬁq’(% ;&2/(
upporting . -.

Type(s) Semi-automatio”

(Automatic,Manual,Machine,Semi-auto)

Joints (QW-402)
Joint Design Single V or Single Bevel , Fillet *1
Backing (Yes) FCAW (No) GMAW
Backing Material (type) Weld metal or base metal

(Refer to both backing and retainers.)

GMAW- Open root stringer
X Metal (FCAW)
[0 Nonmetallic

[CINonfusing Metal
O Other

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove may be
specified.

(At the option of the Mfgr., sketches may be attached to illustrate joint

Details

Joint Designs page 3 of WPS

*1 See shop drawings for optional joint designs used with this WPS.

design, weld layers and bead sequence, e.g. for notch toughness proce- ~ This WPS may be used in conjunction with other WPS’ as indicated

dures, for multiple process, procedures, etc.)

on shop drawings.

* BASE METALS (QW-403)
P-No. 8 GroupNo. | toP-No. 8
OR

Specification type and grade Example: SA-240 Type 308L /308 or 316L /316

Group No.

To Specification type and grade

OR

Chem. Analysis and Mech. Prop. See P-No. above.

To Chem. Analysis and Mech. Prop. See P-No. above.

Thickness Range:
Base Metal: Groove _3/16” — 0.864” Fillet Unlimited
Pipe Dia. Range:  Groove _3/4 “ Min. Fillet Unlimited
Other
FCAW GMAW
* FILLER METALS (QW-404)
Spec. No. (SFA) 522 5.9
AWS No. (Class) E308LT1-4 or E316LT1-4 * ER308L or ER316L *
F-No. 6 6
A-No. 8 8
Size of Filler Metals .045”, 1/16” .035”, .045”
Weld Metal *ER308L with 304 or 304L base metals *ER308L with 304 or 304L base metals
Thickness Range: *ER316L with 316 or 316L base metal *ER316L with 316 or 316L base metal
Groove 0.614” max. deposit 0.137" max. deposit
Fillet Unlimited Unlimited
Electrode-Flux (Class) NA N/A
Flux Trade Name NA N/A
Consumable Insert NA N/A
Other Max. passthk. <3/8” Max pass thk.: 1/8”
Product form: Flux cored wire Product form: Bare wire
Supplemental filler metal: None Supplemental filler metal: None
Alloy elements: None Alloy elements: None

*Each base metal-filler metal combination should be recorded individually.

ﬁ"rw’*

C(7-12




QW-482 (Back)
WPS No. 5002-A Rev. 1

POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Positions(s) of Groove All positions Temperature Range _ As Welded condition
Welding Progression: Up _Yes Down N/A Time Range
Position(s) of Fillet All positions
10 HOURS MAX. HOLD TIME
PREHEAT (QW-406) GAS (QW-408)Percent Composition
Preheat Temp. Min. 50°F ShieldingGas(es) Mixture Flow rate
Interpass Temp. Max. 350°F max. FCAW Argon/CO2 75%/25% 30-50 CFH
Preheat Maintenance None after welding GMAW Argon 99.995% 25-45 CFH
(Continuous or special heating where applicable should be recorded) Backing Argon 99.995% *k
Trailing None
ELECTRICAL CHARCACTERISTICS (QW-409) ** Prior to welding, purge with 6 — 8 volume changes of Argon
Current AC or DC DC Polarity Reverse @ 20 - 40 CFH. During welding, continue to purge @ 10-20
Amps (Range) Below Volts (Range) Below CFH to minimize back pressure until weld is completed or a

minimum of 1/4" weld is deposited. 02 <.5% in purge area.
(Amps and volts range should be recorded for each electrode size,
position, and thickness, etc. This information may be listed in a tab-
ular form similar to that shown below.)

Tungsten Electrode Size and Type NA

(Purc Tungsten, 2% Thoriated, etc.)

Mode of Metal Transfer for GMAW FCAW: globular transfer  GMAW: Short arc

(Spray arc, short circuiting arc, etc.)

Electrode Wire feed speed range __ Not recorded

TECHNIQUE (QW-410)
String or Weave Bead GMAW- string or weave bead FCAW- String bead (3/4” max.)

Orifice or Gas Cup Size __ 5/16” or % 1.D.

[nitial and Interpass Cleaning (Brushing, Grinding, etc. All deleterious materials shall be removed 1” both sides of weld joint

by grinding or wire brushing. Interpass cleaning with wire brush, chipping hammer or pneumatic scaling gun required for FCAW.

GMAW root pass shall be wire brushed prior to welding with FCAW. Use stainless steel brushes for cleaning.

Method of Back Gouging _ NA for single side welding w/out access to back side of joint. Grinding optional if back side is accessable.

FCAW may be used for double sided weld with second side backgouged, ground to bright metal and welded with FCAW.

Contact to Tube Work Distance %to 1 U”

Multiple or Single Pass (per side) Multiple

Multiple or Single Electrodes Single

Travel Speed (Range) Manual
Peening None
Other . Oscillation: None
Filler Metal Current Other
Travel (e.g. Remarks
Weld Type Amp Volt Speed Comments
Layer(s) Process Class Dia. Polar. Range Range Range Technique)
Root GMAW ER308L or .035” DC/RP 80-160 18-23 Manual
.137” max. ER316L
Balance FCAW E308LT!-4 .045” DC/RP 140-200 22-29 Manual
(fill & cap) or
(Fillet) FCAW E316LT1-4 1/16” DC/RP 210-250 22-32 Manual
.614” max.

——

g




WELD PROCEDURE SPECIFICATION (WPS) JOINT DESIGNS

Single-V groove: GMAW/FCAW

Backing: Backgouged& welded
Root opening: %4> Max.

Groove angle: 50 deg. Min. included
Root face: 3/16” Max.

Double bevel groove: GMAW/FCAW -

Backing: Backgouged& welded
Root opening: % Max.

Groove angle: 50 deg. Min. included
Root face: 3/16” Max.

Single bevel groove:

Backing:
Root opening:
Groove angle:
Root face:

Single J groove:
Backing:

Root opening:
Groove angle:
Root face:

GMAW/FCAW
Backgouged& welded

% Max.

45 deg. Min. included

3/16” Max.

3/8” IGMAW/FCAW
No backing

3/32” - 3/16”

15 deg. Min. included

1/8” Max

Double V groove: GMAW/FCAW Single U groove: %” UGMAW/FCAW
Backing: Backgouged& welded Backing: No backing

Root opening: 14” Max. Root opening: 3/32” -3/16”

Groove angle: 45 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max

Single or double fillet weld: GMAW/FCAW

Backing: Base metal

Root opening: 3/16” Max.

Weld size: See drawings

(Page 3 of 3)
WPS No.: 5002-A 3-20-09 Rev. No.: 1 Date: 9-15-12
JOINTS (QW-402
Single-V groove: GMAW/FCAW Single bevel groove: GMAW/FCAW
Backing: No backing Backing: No backing
Root opening: 3/327-3/16” Root opening: 3/32” -3/16”
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 1/8” Max Root face: 1/8 Max

1) Alternate weld joint designs may be shown on the drawings or engineering specifications and will take

precedence.

2) Initial and interpass cleaning is shown on page 2 of the WPS,

3) Preheat shall be maintained during all thermal cutting, taking and backgouging operations as shown on

the WPS.

4) Welds shall be cleaned as required on page 2 of the WPS.

L

| Date:  [7-(7-12]]

2
| Prepared By: | Tim Morris [ Approved By: )%

Bepe
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QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name _UNITED CONTRACTING SERVICES INC.
Procedure Qualification Record No.  5002-A Date 3-20-09
WPS No. 5002-A

Welding Processes(es)

GAS METAL ARC WELDING (GMAW) & FLUX CORED ARC WELDING (FCAW)

Types (Manual, Automatic,Semi-auto.)

Semi-automatic both processes

JOINTS (QW-402)

—f_ P8Gr. 1 437" FCAW -
0.432" PGt < |
125" GMAW
4 —="
3/32" gap
Groove Design of Test Coupon
*(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used)
BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-312 to SA-312 Temperature _As Welded
Type or Grade 304 to 304 Time
P No. P8 Gr.1 to P8 Gr. 1 Other
Thickness of Test Coupon _0.432”
Diameter of Test Coupon ~_ 6.625°
Other GAS (QW-408)
Qualifies T thk. 3/16” — 0.864” GMAW & FCAW process Percent Composition
FCAW Gas(es) (Mixture) Flow rate
Qualifies t thk. GMAW: Sec, IX 0.137” max. Shielding Ar/CO2 75%/25% 40 CFH
Qualifies t thk. FCAW: Sec, IX 0.614” max. Trailing None
Backing Argon 99.995% 35 CFH
Max. pass thk: GMAW-1/8” FCAW- 3/8” GMAW Argon 99.995% 30 CFH
FILLER METALS (QW-404) GMAW | FCAW ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification 5.9 5.22 Current GMAW-DC FCAW-DC
AWS Classification = ER308L E308LT1-4 Polarity GMAW —Reverse FCAW- Reverse
Filler metal F-No. 6 6 Amps GMAW-80FCAW- 140
Weld Metal Analysis A-No. 8§ 8 Volts GMAW-20FCAW-23
Size of Filler Metal .035” .045” Tungsten Electrode Size ~ N/A
Other  Supplemental filler: None Pulsing Amps None
J/in. Qualified ( CVN’s)
FCAW - flux cored wire GMAW-Bare Other Mode of transfer: FCAW- Globular transfer
Weld Metal Thickness 1/8” 0.307” GMAW- Short Arc
Alloy elements: None
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 6 G Travel Speed GMAW-12IPM  FCAW- 12 IPM
Weld Progression (Uphill, Downhill) _ Uphill String or Weave Bead GMAW =String FCAW- String
Other Oscillation ~ None
Multipass or Single Pass (per side) _Multiple
PREHEAT (QW-406) Single or Multiple Electrodes _ Single
Preheat Temp. (min.)  70°F Ambient temp. Other
Interpass Temp. (max.) 550°F
Other
& Apgroved

72




QW-483 (Back)
PQRNo. _5002-A

Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width (in) Thickness (in) Area (sq. in) Ib Psi Location
Tensile A 0.759 0.411 0.3119 24335 78,021 Base-ductile
Tensile B 0.752 0.416 0.3128 23,826 76,170 Base-ductile

Guided-Bend Tests (QW-160)

Type and Figure No. QW-462.2a Result
#1 Top & Bottom Transverse Side Bends : Satisfactory
#2 Top & Bottom Transverse Side Bend Satisfactory
#3 Top & Bottom Transverse Side Bend Satisfactory
#4 Top & Bottom Transverse Side Bend Satisfactory

Toughness Tests (QW-170) Specimen size: 10mm X 10mm

Specimen Notch Notch Test Impact Lateral Expansion Drop Weight
No. Location Type Temp.°F Values % Shear Mils Break No Break
“V!’
5£v)’
10mmX10mm specimen
I
Other Tests

Type of Test
Welders Name EloyGrajeda Clock No. Stamp No. E G
Test conducted by: _Tulsa Gamma Ray, Inc Laboratory Test No. 102127501

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 Code. Updated on new form 9-15-12
Manufacturer UNITED CONTR@NE SERVICES INC/
4

e

Date  3-20-09 By _Tim Moris  Approved by:

of



G QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)
- (See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code) ) i

-~ Company Name UNITED CONTRACTING SERVICES INC. By: _Tim Morris Approved by: W
"Welding Procedure Specification No.  5007-A Date _3-30-09  Supporting PQRNo% 5007-A7
RevisionNo. 3 Date _9-7-12 7
Welding Process(es) ~ GAS TUNGSTEN ARC WELDING (GTAW) Type(s) _GTAW -manual
(Automatic,Manual,Machine,Semi-auto)

Joints (QW-402) Details

Joint Design Single V or Bevel , Double V or Bevel *1

Backing (Yes) Optional (No) GTAW-open root

Backing Material (type) Weld or base metal for double side weld

Retainers: None (Refer to both backing and retainers.)

X Metal O Nonfusing Metal :

U Nonmetlic [ Other Joint Designs page 3 of WPS

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove may be
specified.

(At the option of the Mfgr., sketches may be attached to illustrate joint  *1 See shop drawings for optional joint designs used with this WPS.
design, weld layers and bead sequence, e.g. for notch toughness proce-  This WPS may be used in conjunction with other WPS” as indicated

dures, for multiple process, procedures, etc.) on shop drawings.
* BASE METALS (QW-403)
P-No. 8 Group No. 1 toP-No. 8 Group No. 1
N OR

Specification type and grade Example: SA-240 Type 308L /308 or 316L /316

—. To Specification type and grade

OR
Chem. Analysis and Mech. Prop.

To Chem. Analysis and Mech. Prop.

Thickness Range:
Base Metal: Groove 1/16” —0.294” Fillet Unlimited
Pipe Dia. Range:  Groove All Diameters Fillet All Diameters
Other
GTAW
* FILLER METALS (QW-404)
Spec. No. (SFA) 5.9
AWS No. (Class) ER308L * ER316L*
F-No. 6
A-No. 8
Size of Filler Metals 1/16”,3/32”, 1/8”
Weld Metal
Thickness Range:
Groove 0.294” maximum deposit
Fillet Unlimited
Electrode-Flux (Class) N/A *ER308L with 304 or 304L base metals
Flux Trade Name N/A *ER316L with 316 or 316L base metal
Consumable Insert None
Other Solid wire
Addition of flux: None
™\ *Each base metal-filler metal combination should be recorded individually.

e~
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QW-482 (Back)

WPS No. 5007-A Rev. 3

POSITIONS (QW-405)
Positions(s) of Groove _ All positions

Welding Progression:  Up Yes Down

Position(s) of Fillet _ All positions

PREHEAT (QW-406)
Preheat Temp. Min. 50°F
Interpass Temp. Max. 350°F
Preheat Maintenance None

(Continuous or special heating where applicable should be recorded)

POSTWELD HEAT TREATMENT (QW-407)

Temperature Range  As Welded

Time Range  N/A

GAS (QW-408) Percent Composition

GTAW Gas(es) Mixture Flow rate
Shielding  Argon 99.995% 20-40 CFH
Trailing None

Backing Argon 99.995% **

ELECTRICAL CHARCACTERISTICS (QW=-409)

Current AC or DC Below _ Polarity Below
- Amps (Range) Below Volts (Range) Below

(Amps and volts range should be recorded for each electrode size,
position, and thickness, etc. This information may be listed in a tab-
ular form similar to that shown below.)

Tungsten Electrode Size and Type EWTh-2 3/32” or 1/8”

** Prior to welding, purge with 6 — 8 volume changes of Argon
@ 20 - 40 CFH. During welding, continue to purge @ 10-20
CFH to minimize back pressure until weld is completed or a
minimum of 1/4" weld is deposited. O2 <.5% in purge area.

Mode of Metal Transfer for GMAW N/A

(Pure Tungsten, 2% Thoriated, etc.)

Electrode Wire feed speed range N/A

(Spray arc, short circuiting arc, etc.)

TECHNIQUE (QW-410)
String or Weave Bead GTAW- string or weave

Orifice or Gas Cup Size ~ GTAW: #4 - #12

Initial and Interpass Cleaning (Brushing, Grinding, etc.

All deleterious materials shall be removed 2" both sides of weld joint

by grinding or stainless steel wire brushing. Interpass cleaning with wire brush, chipping hammer or pneumatic scaling gun required.

Method of Back Gouging

N/A for GTAW single side open root stringer deposit. Back gouge and/or grind second side for double

side weld using the GTAW process. Use stainless steel brushes for cleaning.

Contact to Tube Work Distance N/A
Multiple or Single Pass (per side) Multiple
Multiple or Single Electrodes Single
Travel Speed (Range) See Below
Peening None
Other Pulsing amps: None
Filler Metal Current Other
Travel

Weld Type Amp Volt Speed Max. V/in.
Layer(s) Process Class Dia. Polar, Range Range Range

Root GTAW ER308L 1/16”, 3/32” DC/SP 80-200 12-25 Manual
Hot pass 1/8” DC/Sp 120-250 18-25 Manual

Fill
&% pprovea
e -
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WELD PROCEDURE SPECIFICATION (WPS) JOINT DESIGNS

(Page 3 of 3)

WPS No.: 5007-A Date: _3-30-09

Rev.No.. 3

Date: 9-7-12

JOINTS (QW-402

Single-V groove: GTAW Single bevel groove: GTAW
Backing: No backing Backing: No backing
Root opening: 3/32” - 3/16” Root opening: 3/327-3/16”
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 1/8” Max Root face: 1/8” Max
Single-V groove: GTAW Single bevel groove: GTAW
Backing: Backgouged & welded Backing: Backgouged & welded
Root opening: %" Max. Root opening: %" Max.
Groove angle: 50 deg. Min. included Groove angle: 45 deg. Min. included
Root face: 3/16” Max. Root face: 3/16” Max.
Double bevel groove: GTAW Single J groove: 3/8”J GTAW
Backing: Backgouged & welded Backing: No backing
Root opening: % Max. Root opening: 3/32” -3/16”
Groove angle: 50 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max

— Double V groove: GTAW Single U groove: %”U GTAW
Backing: Backgouged & welded Backing: No backing
Root opening: %4> Max. Root opening: 3/32” -3/16”
Groove angle: 45 deg. Min. included Groove angle: 15 deg. Min. included
Root face: 3/16” Max. Root face: 1/8” Max
Single or double fillet weld: GTAW
Backing: Base metal
Root opening: 3/16” Max.
Weld size: See drawings

precedence.

2) Initial and interpass cleaning is shown on page 2 of the WPS.

the WPS.

4) Welds shall be cleaned as required on page 2 of the WP

1) Alternate weld joint designs may be shown on the drawings or engineering specifications and will take

3) Preheat shall be maintained during all thermal cutting, taking and backgouging operations as shown on

-

LPrcpared By: I Tim Morris

I Date:

| Fr 24

| Approved By: /W? a2
7 o
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QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name _UNITED CONTRACTING SERVICES INC.
Procedure Qualification Record No.  5007-A Date 10-1-10
WPS No. 5007-A

Welding Processes(es)

GAS TUNGSTEN ARC WELDING (GTAW)

Types (Manual, Automatic,Semi-auto.)

Manual - Both processes

JOINTS (QW-402)

A4

| P8 Gr. 1

147"

_L 1477 GTAW -

P8 Gr.1

3/32" root

Groove Design of Test Coupon
*(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-312 to SA-312 Temperature  As Welded
Type or Grade 304 t0 304 Time N/A
PNo. P8Gr.1toP8Gr.1 Other
Thickness of Test Coupon ~ .147”
Diameter of Test Coupon 0.840”
Other _Qualifies T thk. 1/16” - 0.294” GAS (QW-408)
Percent Composition
Gas(es) (Mixture) Flow rate
Qualifies GTAW t thk. 0.294” max. Shielding Argon 99.995% 30 CFH
Max. bead thk. < 1/2" Trailing None
Backing Argon 99.995% 25 CFH
Other

FILLER METALS (QW-404) GTAW ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification 5.9 Current _GTAW & SMAW: DC
AWS Classification ER308L Polarity — GTAW- Straight
Filler metal F-No. 6 Amps _GTAW- 112
Weld Metal Analysis A-No. 8 Volts _GTAW- 19
Size of Filler Metal 1/8” Tungsten Electrode Size  EWTh-2 1/8” dia.
Other Pulsing Amps None

Solid bare wire J/in. Qualified ( CVN’s)

No flux addition Other
Weld Metal Thickness 0.147"

Consumable inserts- None
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove  6G Travel Speed 10 IPM
Weld Progression (Uphill, Downhill) _ Vertical up String or Weave Bead GTAW — Slight Weave
Other Oscillation  None
Multipass or Single Pass (per side) Multipass
PREHEAT (QW-406) Single or Multiple Electrodes  Single
Preheat Temp. (min.) _60°F ambient temp. Other
Interpass Temp. (max.) 350°F
Other
g)gsw oved
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QW-483 (Back)

PQR No. 5007-A
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width (in) Thickness (in) Area (sq. in) Ib Psi Location
1 0.834 0.144 0.1214 9,685 79,778 P8 base -ductile
2 0.846 0.145 0.1227 9,523 77,612 P8 base-ductile
Guided-Bend Tests (QW-160)
Type and Figure No. Result
#1  Side bend per QW-462.2 Satisfactory
#2  Side bend per QW-462.2 Satisfactory
#3 _ Side bend per QW-462.2 Satisfactory
#4  Side bend per QW-462.2 Satisfactory
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Expansion Drop Weight
No. Location Type Temp.°F Values % Shear Mils Break No Break
10mmX10mm specimen
Fillet-Weld Tests (QW-180)
Result- Satisfactory: Yes No Penetration into Parent Metal: Yes No
Macro- Results
Other Tests
Type of Test
Deposit Analysis
Other
Welders Name Jorge Pando Clock No. Stamp No. M2
Test conducted by: _ Tulsa Gamma Ray, Inc Laboratory Test No. 102129134

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 Code. Updated on new form 9-7-12

Date  10-1-10

Manufacturer  UNITED GON/TZPZ'@: smdlcxs INC.

By _Tim Morris Approv 4
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. . . 2716 E Apache ST Tulsa OK, 74110
United Contracting Services INC. PH 918.551-7659 FX 918.561-6027

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Identification No. JP

Identification of WPS followed 5011-A [] Test Coupon XProduction Weld

Specification of base metal(s) SA106B Thickness 0.322”

TS TN VAR ES RO UATITC A TION TS

Welding Variables (QW-350) Actual values Range Qualified
Welding Process(es) GMAW/FCAW GMAW/FCAW
Type (i.e.: manual, semi-auto) used SEMI-AUTO SEMI-AUTO
Backing (metal, weld metal, double-welded, etc.) NO BACKING WITH or WITHOUT
[ Plate [X] Pipe (enter diameter if pipe or tube) 8.625” 2 5/8” AND GREATER
Base metal P or S-Number to P- or S Number P1 Pl thru P11 & P4X
Filler metal or electrode specification(s) (SFA) (info only) 5.18/5.20
Filler metal or electrode classification(s) ( info only) ER70S-6/E71T-1M
Filler metal F-Numbers F6 F6
Consumable Insert (GTAW or PAW) NONE NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID SOLID
Deposit thickness for eachprocess o= e
Process 1: GMAW 3 layers minimum [ ] yes X no 0.125” 0.250” MAX
Process 2: FCAW 3 layersminimum [XJyes [Jno 0.200”° 644" MAX
Position qualified (2G, 6G, 3F, etc.) 6G ALL
Vertical progression (uphill or downhill) 3G 3G/1G
Type of fuel gas (OFW) N/A N/A
Inert gas backing (GTAW, PAW, GMAW) N/A N/A
Transfer mode (spray/globular or pulse to short circuit-GMAW) GLOBULAR GLOBULAR
GTAW current type/polarity (AC, DCEP, DCEN) DCEP DCEP

Visual Examination of Completed Weld (QW-302.4) _ACCEPTABLE

[ JBend Test [ ITransverse Root and Face [qw4623@)] | JLongitudinal Root and Face [QW-462.3(:)] [ISide (qw-4622)
_DPipe bend specimen, corrosion-resistant overlay[Qw-462.5( c)] [ IPlate bend specimen, corrosion resistant overlayjQw-462.5()]
] Macro test fusion [Qw-462.5 (b)] [ IMacro test for fusion [QW-462.5(c)]

Type Result Type Result Type Result

Alternative radiographic examination results (QW-191) ACCEPTABLE

Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A
Macro examination (QW-184) N/A Filletsize (in.) X Concavity/convexity (in.) N/A
Other Tests N/A

Film or Specimens evaluated by _Tyler Warrington Company American piping inspectors, Inc
Mechanical tests conducted by Laboratory Tests 53834
Welding supervised by UNITED CONTRACTING SERVICES

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 Code.
Manufacturer or Contractor UNITED CONTRACTING SERVICES

Date  7/06/12
Certified by Robert Kirk
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. . R 2716 E Apache ST Tulsa 0K, 74110
United Contracting Services INC. PH 918.551-7659 FX 918.561-6027

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)
Welder’s Name JORGE PANDO JR Identification No. JP

DI

R FSCRIFTION G
Identification of WPS followed HCSI1-1 (] Test Coupon XProduction Weld

Specification of base metal(s) SA106B Thickness 0.216

, L TESTING VARIBLES & QUALTRICATIONTAIMITS e Bl i
Weldmg Vanables (QW -350) Actual values Range Qualified

Welding Process(es) GTAW GTAW
Type (i.e.: manual, semi-auto) used Manual Manual
Backing (metal, weld metal, double-welded, etc.) NO BACKING WITH or WITHOUT
(] Plate [X] Pipe (enter diameter if pipe or tube) 3.500 1> AND GREATER
Base metal P or S-Number to P- or S Number P1 Pl thru P11 & P4X
Filler metal or electrode specification(s) (SFA) (info only) 5.18
Filler metal or electrode classification(s) ( info only) ER70S-6
Filler metal F-Numbers F6 F6
Consumable Insert (GTAW or PAW) NONE NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID SOLID
Deposit thickness for each process ——— e
Process 1: GTAW 3 layers minimum [Xyes [Jno 0.216” 0.432” MAX
Process 2: _ ===-- 3 layers minimum [ Jyes [Xno N/A N/A
Position qualified (2G, 6G, 3F, etc.) 5G F,V,0
Vertical progression (uphill or downhill) UPHILL UPHILL
Type of fuel gas (OFW) N/A N/A
Inert gas backing (GTAW, PAW, GMAW) N/A N/A
Transfer mode (spray/globular or pulse to short circuit-GMAW) N/A N/A
GTAW current type/polarity (AC, DCEP, DCEN) DCEN DCEN

Visual Examination of Completed Weld (QW-302.4) _ACCEPTABLE

[ IBend Test [ JTransverse Root and Face qw-4623(a] [ |Longitudinal Root and Face [Qw-46230)] [_]side (qw-62.2)
DP1pe bend specimen, corrosion-resistant overlay[Qw-462.5(c)] [_JPlate bend specimen, corrosion resistant overlay[Qw-462.5(d)
I:] Macro test fusion [QW-462.5 (b)] [ |Macro test for fusion [Qw-462.5(e)]

Type Result Type Result Type Result

Alternative radiographic examination results (QW-191) _ACCEPTABLE

Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A
Macro examination (QW-184) N/A Fillet size (in.) __ x Concavity/convexity (in.) N/A
Other Tests N/A

Film or Specimens evaluated by _JUDY TROUT Company American Piping Inspectors Inc
Mechanical tests conducted by Laboratory Tests 43850
Welding supervised by UNITED CONTRACTING SERVICES

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 Code.
Manufacturer or Contractor UNITED CONTRACTING SERVICES

Date  6/06/12
Certified by Robert Kirk
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United Contracting Services INC.

2716 E Apache ST

Tulsa OK, 74110
FX 918.561-6027

PH 918.551-7659

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)
Identification No.

SAUL MEDINA

Welder’s Name

SM

Identification of WPS followed 5001-A
Specification of base metal(s) SA312-304

TESTING CONDITIONS ‘& QUALIFICATION:

X Test Coupon [JProduction Weld

Thickness

0.462”

Range Qualified

Weldmcr Vanables (QW-350) Actual values
Welding Process(es) GTAW GTAW
Type (i.e.: manual, semi-auto) used MANUAL MANUAL
Backing (metal, weld metal, double-welded, etc.) NONE WITH or WITHOUT
[ plate [X] Pipe (enter diameter if pipe or tube) 3.5” 27/8” & GREATER
Base metal P or S-Number to P- or S Number P8 P8
Filler metal or electrode specification(s) (SFA) (info only) 59
Filler metal or electrode classification(s) ( info only) ER308L
Filler metal F-Numbers 6
Consumable Insert (GTAW or PAW) NONE NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID(BARE) SOLID(BARE)
Deposit thickness for each process
Process 1: GTAW 3 layersminimum [ yes [Jno 0.462” 0.864 MAX
Process 2: N.A. 3 layers minimum [ Jyes [Jno N.A. N.A.
Position qualified (2G, 6G, 3F, etc.) 6G ALL
Vertical progression (uphill or downhill) UPHILL UPHILL
Type of fuel gas (OFW) N.A. N.A.
Inert gas backing (GTAW, PAW, GMAW) ARGON ARGON
Transfer mode (spray/globular or pulse to short circuit-GMAW) N.A. N.A.
GTAW current type/polarity (AC, DCEP, DCEN) DCEN DCEN

Visual Examination of Completed Weld (QW-302.4)

ACCEPTABLE

XIBend Test X]Transverse Root and Face [Qw-462.3(a)]

| JLongitudinal Root and Face [QW-4623(b)]

[ ]Side (qw-4622)

[IPipe bend specimen, corrosion-resistant overlay[Qw-462:5(c)] l:]Plate bend specimen, corrosion resistant overlay[Qw-462.5(d)]

] Macro test fusion [Qw-462.5 (b)] [ IMacro test for fusion [QW-462.5(e)]

Type Result Type Result Type Result
FACE ACCEPTABLE FACE ACCEPTABLE
ROOT ACCEPTABLE ROOT ACCEPTABLE
Alternative radiographic examination results (QW-191) _N/A
Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A

Macro examination (QW-184) N/A Concavity/convexity (in.) N/A
Other Tests N/A

Film or Specimens evaluated by _John Phillips

Mechanical tests conducted by~ John Phillips

Welding supervised by UNITED CONTRACTING SERVICES
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 Code.

Organization UNITED CONTRACTING SERVICES
Date Ul wofiv

By A£ ﬁkm«ﬁz

Fillet size (in.) X

Tulsa Gamma Ray, Inc.
102129135

Company
Laboratory Tests

éte%mwi



1127 South Lewis Ave. Tulsa OK 74104

TULSA GAMMA RAY INC. PH 918.585.3228 FX 918.584.5598

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Identification No. SM

Welder’s Name

Saul Medina

Identification of WPS followed 5011A-HT (PQR)
Specification of base metal(s) SA-516-60/70

X Test Coupon [ ]Production Weld
Thickness

0.75”

Welding Variables (QW-350) Actual values Range Qualified

Welding Process(es) GMAW/FCAW GMAW/FCAW
Type (i.e.: manual, semi-auto) used SEMI-AUTO SEMI-AUTO
Backing (metal, weld metal, double-welded, etc.) NO BACKING WITH or WITHOUT
[X] Plate [] Pipe (enter diameter if pipe or tube) N/A 2 7/8” AND GREATER
Base metal P or S-Number to P- or S Number P1 Pl thru P11 & P4X
Filler metal or electrode specification(s) (SFA) (info only) 5.20/5.18
Filler metal or electrode classification(s) ( info only) ER70S-6 / E71T-1M
Filler metal F-Numbers F6 F6
Consumable Insert (GTAW or PAW) NONE NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID/TUBULAR SOLID/TUBULAR
Deposit thickness for eachprocess ~ —emeeme o
Process 1:  GMAW  3layersminimum [ Jyes [Xno 0.125” 0.1625” MAX
Process 2: FCAW  3layersminimum [Xlyes []no 0.625” MAX to be Welded
Position qualified (2G, 6G, 3F, etc.) 6G ALL
Vertical progression (uphill or downhill) UPHILL UPHILL
Type of fuel gas (OFW) N/A N/A

_Inert gas backing (GTAW, PAW, GMAW) N/A N/A
Transfer mode (spray/globular or pulse to short circuit-GMAW) GLOB. GLOB.
GTAW current type/polarity (AC, DCEP, DCEN) DCEP DCEP

Visual Examination of Completed Weld (QW-302.4)

ACCEPTABLE

DXIBend Test [ |Transverse Root and Face [QW-462.3(2)]

[ IMacro test for fusion [Qw-462.5()]

Type Result Type Result Type Result
SIDE ACCEPTABLE SIDE ACCEPTABLE
SIDE ACCEPTABLE SIDE ACCEPTABLE
Alternative radiographic examination results (QW-191) N/A
Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A
Macro examination (QW-184) N/A Filletsize (in.) _ x Concavity/convexity (in.) N/A
Other Tests N/A
Film or Specimens evaluated by JOHN PHILLIPS Company API Inc.
Mechanical tests conducted by ~ JOHN PHILLIPS Laboratory Tests M150928-1B

Welding supervised by

UNITED CONTRACTING SERVICES

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 Code.

Manufacturer or Contractor

Date  09/30/2015

UNITED CONTRACTING SERVICES

Certified by

Juston Davis

v



. . . 2716 E Apache ST Tulsa OK, 74110
United Contracting Services INC. PH 918.551-7639 FX 918.561-6027

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s Name JOSE A. GALVAN Identification No. JG

Identification of WPS followed 5011-A X] Test Coupon [ JProduction Weld
Specification of base metal(s) SA-106 Gr. B Thickness 0.5”

SSTIN CA MIT . LB

Welding Variables (QW-350) Actual values Range Qualified
Welding Process(es) GMAW/FCAW ~ GMAW/FCAW
Type (i.e.: manual, semi-auto) used MANUAL MANUAL
Backing (metal, weld metal, double-welded, etc.) NO BACKING WITH or WITHOUT
[ Plate [X] Pipe (enter diameter if pipe or tube) 8” 2-7/8” and Greater
Base metal P or S-Number to P- or S Number Pl PI-P1IF & P4X
Filler metal or electrode specification(s) (SFA) (info only) 5.18/5.17
Filler metal or electrode classification(s) ( info only) ER70S-6/E71-T-1M
Filler metal F-Numbers F6 Fé6
Consumable Insert (GTAW or PAW) NONE . NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID SOLID
Deposit thickness for each process e L e
Process 1: GMAW 3 layers minimum [ ] yes no 0.062” 0.125” MAX
Process 2: FCAW _ 3layersminimum [Xlyes [Jno 0.438” Max to be Welded
Position qualified (2G, 6G, 3F, etc.) 3G 1,2,3G
Vertical progression (uphill or downhill) GM-DOWN/FC-UP GM-DOWN/FC-UP
Type of fuel gas (OFW) N/A N/A
Inert gas backing (GTAW, PAW, GMAW) N/A N/A
Transfer mode (spray/globular or pulse to short circuit-GMAW) GLOB./SPRAY GLOB./SPRAY
GTAW current type/polarity (AC, DCEP, DCEN) DCEP DCEP

Visual Examination of Completed Weld (QW-302.4) ACCEPTABLE

[ 1Bend Test [ |Transverse Root and Face (qw4623@) | JLongitudinal Root and Face [Qw-4623®)] [ Side (Qw-4622)

___[:lPipe bend specimen, corrosion-resistant overlayiQw-62.5¢c)] | |Plate bend specimen, corrosion resistant overlay[Qw-462.5(d))
[ ] Macro test fusion (qw-62.5 ®)] [ [Macro test for fusion [QW-462.5(e)]

Type Result Type Result Type Result

Alternative radiographic examination results (QW-191) ACCEPTABLE

Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A
Macro examination (QW-184) N/A Filletsize (in) _ «x Concavity/convexity (in.) N/A
Other Tests N/A

Film or Specimens evaluated by JACK LLOYD Company  AMERICAN PIPING INSP.
Mechanical tests conducted by Laboratory Tests 149189
Welding supervised by UNITED CONTRACTING SERVICES

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 Code.

Manufacturer or Contractor UNITED CONTRACTING SERVICES
Date  09/25/2015
Certified by JUSTON W. DAVIS
ggsApproved
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. . . 2716 E Apache ST Tulsa OK, 74110
United Contracting Services INC, PH 918.551-7659 FX 918.561-6027

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)
Welder’s Name _ERNESTO MERCADO Identification No. EM

S ——

Identification of WPS followed 5012A ‘ [] Test Coupon  [XIProduction Weld
Specification of base metal(s) SA106B Thickness 0322”7

Welding Variables ( QW-350) Actual values Range Qualified
Welding Process(es) GTAW GTAW
Type (i.e.: manual, semi-auto) used MANUAL MANUAL
Backing (metal, weld metal, double-welded, etc.) NO BACKING WITH or WITHOUT
[ Plate [X] Pipe (enter diameter if pipe or tube) 8” 27/8” AND GREATER
Base metal P or S-Number to P- or S Number Pl Pl thru P15F,P34 & P4X
Filler metal or electrode specification(s) (SFA) (info only) 5.18
Filler metal or electrode classification(s) ( info only) ER70S6
Filler metal F-Numbers F6 F6
Consumable Insert (GTAW or PAW) NONE NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID SOLID
Deposit thickness for each process : e e
Process 1: GTAW 3 layers minimum (X yes [Ino 0.322” 0.644” MAX
Process 2: 3 layers minimum  [Jyes [Jno - —
Position qualified (2G, 6G, 3F, etc.) 6G ALL POSITIONS
Vertical progression (uphill or downbhill) UPHILL UPHILL
Type of fuel gas (OFW) N/A N/A
Inert gas backing (GTAW, PAW, GMAW) N/A N/A
Transfer mode (spray/globular or pulse to short circuit-GMAW) N/A N/A
GTAW current type/polarity (AC, DCEP, DCEN) DCEN DCEN

Visual Examination of Completed Weld (QW-302.4) ACCEPTABLE

[ IBend Test [ |Transverse Root and Face [ow-4623@) [ |Longitudinal Root and Face [QW-462.3(b)] XISide Qw1622

[ JPipe bend specimen, corrosion-resistant overlayiow-4625(¢j] [ |Plate bend specimen, corrosion resistant overlaylQw-462.5(dj]

[ ] Macro test fusion [QW-462.5 (b)] [ [Macro test for fusion [Qw-162.5(cj]

Type Result Type Result Type Result

Alternative radiographic examination results (QW-191) ACCEPTABLE

Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A
Macro examination (QW-184) N/A Fillet size (in.) X Concavity/convexity (in.) N/A
Other Tests N/A

Film or Specimens evaluated by JACKLLOYD Company APL INC.
Mechanical tests conducted by Laboratory Tests 148769
Welding supervised by UNITED CONTRACTING SERVICES

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 Code.

Manufacturer or Contractor UNITED CONTRACTING SERVICES
Date  09/10/2015
Certified by JUSTON DAVIS
ucs
QC Approved
Bl
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United Contracting Services INC.

2716 E Apache ST

PH 918.551-7659

Tulsa OK, 74110
FX 918.561-6027

QW-484A SUGGESTED FORMAT A FOR WELDER PERFORMANCE QUALIFICATIONS (WPQ)

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s Name

Santos Gutierrez

Identification No.

Identification of WPS followed 5011-A
Specification of base metal(s)

SA-106 Gr. B

Thickness

Actual values

A

X Test Coupon [ JProduction Weld
0.432”

SG

Welding Variables (QW-350) Range Qualified
Welding Process(es) GMAW/FCAW GMAW/FCAW
Type (i.e.: manual, semi-auto) used SEMI-AUTO SEMI-AUTO
Backing (metal, weld metal, double-welded, etc.) NO BACKING WITH or WITHOUT
[ Plate [X] Pipe (enter diameter if pipe or tube) 6” OD 2 7/8” AND GREATER
Base metal P or S-Number to P- or S Number P1 P1 thru P15F,P34 & P4X
Filler metal or electrode specification(s) (SFA) (info only) 5.18/5.17
Filler metal or electrode classification(s) ( info only) ER70S-6/E71-T
Filler metal F-Numbers F6 F6
Consumable Insert (GTAW or PAW) NONE NONE
Filler type (solid/metal or flux cored/powdered) (GTAW or PAW) SOLID/CORED SOLID/CORED
Deposit thickness for each process 0.432 Total 0.864 MAX
Process I:  GMAW 3 layers minimum [ ] yes 1no 0.0625” 0.187” MAX
Process 2: FCAW  3layersminimum [X]yes [no 0.3695” 0.739 MAX
Position qualified (2G, 6G, 3F, etc.) 1GR 1G, 1F, 1G-R
Vertical progression (uphill or downhill) FLAT FLAT
Type of fuel gas (OFW) N/A N/A
Inert gas backing (GTAW, PAW, GMAW) N/A N/A
Transfer mode (spray/globular or pulse to short circuit-GMAW) GLOBULAR GLOBULAR
GTAW current type/polarity (AC, DCEP, DCEN) DCEP DCEP

ACCEPTABLE

Visual Examination of Completed Weld (QW-302.4)

“[IBend Test [ ]Transverse Root and Face [Qw-4623)] [ |Longitudinal Root and Face [Qw-4623(:)] [[ISide (qw-462.2)

MDPipe bend specimen, corrosion-resistant overlay[Qw-462.5(c)] [ IPlate bend specimen, corrosion resistant overlay[Qw-62.5d)]
[] Macro test fusion [qw-462.5 ()] [ IMacro test for fusion [QwW-462.5(e)]

Type Result Type Result Type Result
Alternative radiographic examination results (QW-191) ACCEPTABLE
Fillet weld — fracture test (QW-180) N/A Length and percent of defects N/A
Macro examination (QW-184) N/A Filletsize (in) X Concavity/convexity (in.) N/A
Other Tests N/A
Film or Specimens evaluated by _Chris Brookhart Company TRIS NDT
Mechanical tests conducted by Laboratory Tests = IRISNDT# 0522

Welding supervi'sed by UNITED CONTRACTING SERVICES
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 Code.
Manufacturer or Contractor

UNITED CONTRACTING SERVICES

Date 03FEB2017

Certified by Juston Davis

-
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RADIOGRAPHIC

North Housten, TX

(713) 446 - 0200

West Berlin, NJ

0270

INSPECTION REPORT PAGE 2
Gamma Type: IR192 Film Brand FuJI, AGFA|Client: United Contracting Services Date: 3/15/2017
Curies 94 Film Type: 80,03 |Job# $-4248  NY4Y7 SkT wmsnorz 1143
EFSS: 0.146" #Film/Cassette: 1 Location: Tulsa, OK PKG#
Code: B31.3 NFS ltem Inspected: spool piping
Material: Carbon Steel
FilmID | Interval SiZ& | \eiderin| 11 | SOD.| OFD. | pensity | Tecn| TYPE and Location of Discontinuities [ (accent
Thickness Inches | Inches (rejectable discontinuities in square brackets []) (R)eject
GRS L]
L5 o ==
T-2 6" | .280" JP 15.F | 6.625" .280" 2-4 RT3 5 L’)’ e P IENY.0) A
2-3 A
3-T A
=0 TIEB
WD fsise]
XR1545 T-2 6" | .280" SG 15.F | 6.625" .280" 2-4 RT3 CONCAVITY-OK A
23 SROC, - (W CONCAVITY-OK A
3-T CONCAVITY-OK A
T-2 6" | .280" SG 15.F | 6.625" .280" 2-4 RT3 530>, Lo |3 A
2-3 A
3-T A
[ting] L]
oED S [
L) Ls5)
& @2
AB - Arc Burns
RT Technique: EUIC - External Undercut IC - Internal Concavity
Exp - :Ique Viewing Technique S.0.D.= Source-to-object distance (B:Z;_ iurn I:rhrough iuc - !nrem;T?Jndr;r:t(; LF- lr.]acr:::f Fzzi‘:zv
S.W.E. S.W.V. 1,2,248,7 |O.FD. = Distance from source side of object :I;-E;::ssive Penetration HB - Hollow Bead LC - Low Cover
D.W.E. SW.V. 3,3A to film ; = Porosity IP - Incomplete Penetration MA - Misalignment
D.W.E. DW.V 4,58 EL - Elongated Indication S-Slag Tl - Tungsten Inclusion
Unit# 395 Miles Film Quantity: Interpretation by:
In: Out Hrs 312x812/10 15 Daniel Culver SNT-TC-1A Il
312x17 [ (RRIN CGsB
In: Out Hrs 41/2x812/10 ‘b@? ASNT
412x17 (Signature) Cert# __&L
Personnel: Daniel Culver 7x17 Client Representative
Casey McDaniel il l am in full agreement (Pn,m)
8x10 with report contents  (Sign)
Houston, TX (713) 722 - 7177 ) Griffith, IN (219) 923 - 8501
Csrpsuznchristi, > (361) 888 - 4700 :‘u‘z? GA‘E f;f; éfg ) gg;i T:xas City, TX New (409) 945 - 2662 (504)
Deer Park, TX (281) 476 - 4444 g" e, - 5409) 7;7_2400 Orleans, LA 328-0070 (918) 343 -
Stanton, CA (714) 861 - 4058 D::cho (3639289 - 5253 Claremore, OK 1420 (856) 809 —




B RADIOGRAPHIC

INSPECTION REPORT Page 1 of 1
Gamma Type: IR 192 Film Brand: FUJI Client: ucs Date: 17-Mar-17
Curies: 95 Film Type: 80 IRISNDT #1190 Job #: S-4248
EFSS: . 14 #Film/cassette: Location:  TULSA PO #:
P 4
Code: B3( 3 Item Inspected:
Material:
; Size . : i i inuiti
Film ID interval Size, Welder Ql S.0.D. | OF.D. Density|Technique ~Type and LOC.atl.O.n of Discontinuities (A)cgept
Thickness ID Inches | Inches (rejectable discontinuities in square brackets []) | (R)eject
%’(’3311@ T2 6".280 JG BF 6.875" 280 2-4 RT3 | SL3 -00 , WS i ~
2-3 T {
3T i
aGaldh | T2 IS QL3-002, 3 i
2-3 “
3T r
XR-1437 T2 2" 218 EM 12F | 2375 218 Sr3- 003 (J\
23 !
3-T
SXR-147 T-2 6".280 M BF | e675" | 280 S 001, WA
23 N
3T
KRABE T-2 Jp Sr2-00A : ws
2-3
3-T
XR72 T2 sM SL%-002 (WIS
2-3 ‘
3T
o e
RT Technia AB - Arc Bums EUC - External Undercut IC - Internal Cencavity
£ L anUE\S/: . Techni S.0D.= Source-to-object distance BT - Bum Through IUC - Internal Undercut LF - Lack of Fusion
SRR AN nes CK - Crack HB - Hollow Bead LC - Low Cover
DWE SWv 334 OFD. = Distance from source side of | EP - Excessive Penetration IP - Incomplete Penetration MA - Misalignment
D.V\IIE D‘W.V 458 object to film P - Porosity S - Slag Tl - Tungsten Inclusicn
o o e El - Elongated Indication
Film Quantity: Interpretation by:
Unit#: 760 Miles: CHRIS COMBS SNT-TC-1A:
In: Out: Hrs: (Print)
ASNT: Il
In: Out: Hrs: (Level)
- CERT #: 1044
Personnel: (Signature) /
CHRIS COMBS C%ﬁb&(p‘r?j entative:
DEAN LOW (Print)
I am in full
agreement with
report contents {
(Sign) ’
Houston, TX (713) 722-7177 Tulsa, OK (918) 446-8773 Griffith, IN (219) 923-6501
Corpus Christi, TX (361) 888-4700 Mobile, AL (251) 860-0024 Texas City, TX (409) 945-2662
Deer Park, TX (281) 476-4444 Beaumont, TX (409) 727-2400 New Orleans, LA (504) 328-0070
Stanton, CA (714) 861-4058 Denver, CO (303) 289-5253 Claremore, OK (918) 343-1420
North Houston, TX (713) 446-0200 www.irisnct.com West Berlin, NJ (856) 809-0270

IRISNDT-US-E-2504
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