From: Olk, John

To: Daly, Keith;

cc: Green, Frank; Peppers, Nicki;

Subject: 8078, Weld Procedures

Date: Tuesday, February 01, 2011 12:50:51 PM
Attachments: 8078 - Farwest Weld Procedures.pdf

This is Approved.

John Olk P.E.
WSDOT Bridge Construction Support Engineer
360-705-7395

Check Submittal Status Online: http://www.wsdot.wa.gov/eesc/bridge/conlog/

From: Daly, Keith [mailto:dalyk@columbiarivercrossing.com]

Sent: Thursday, January 27, 2011 4:09 PM

To: Olk, John

Cc: Szewcik, Mark; Green, Frank; Peppers, Nicki; document.control

Subject: Contract 8078, I-5 Columbia River Bridge Temporary Pile Test Program

John,

Please see attached welding procedures and welder certifications for Contract 8078. Please
call if you have any questions. Thanks.

Keith Daly
Assistant Business Manager

Columbia River Crossing Project | mailto:dalyk@columbiarivercrossing.org
700 Washington St. Suite 300, Vancouver, WA 98660

office: 360.816.8870 | Office: 503.256.2726 Ext. 8870

Fax: 360.737.0294

*** eSafel scanned this email for malicious content ***
*** | MPORTANT: Do not open attachnments from unrecogni zed senders ***
*** eSafe scanned this email for malicious content ***
*** | MPORTANT: Do not open attachments from unrecogni zed senders ***


mailto:OlkJ@wsdot.wa.gov
mailto:/O=CRC/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=DALYK
mailto:/O=CRC/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=GREENF46611737
mailto:/O=CRC/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=PEPPERSN
http://www.wsdot.wa.gov/eesc/bridge/conlog/
http://www.columbiarivercrossing.org/
mailto:dalyk@columbiarivercrossing.org

FARWEST FABRICATION
Welding Procedure Specification
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Page1of2

WPS No.  WPS-FWE-APLXS2

Date /172009 By SHANNGON TOMEK

Type Monuat & Machine &

Authorized By C.CRITES

Date 144772008 Revision SemiAute g wfa‘“éﬁl ;

Welding Process(es) GrMAw BAW

Prequéfiied O

CWl  B8D501DY

JOINT SointDetwit LA T
Type Butt Single @  Double Weid £ VoA

R -
Backing Yes®™®  No (3 ; Q "f h
Backing Material  ASTRE A36 E
Rast Opening 34187 Raot Face Dimension g
Groove Angle 80 DEG. Radiug (&-U) ne ooy - &.:—H—‘":, ot
BackGouge ~Yes O No & = R :_.,,:, ’:,: =T

Method I Y O e Pt I I
BASE METALS POSITION
Materal Spes,  APISLX to APISLX Position of Groove 416G ROTATER  Fillet
Typs or Grade 52 o b2 Vertical Progression: 3 up £ Cown
Thickness: Grogve (in) 3718 - Unilmimd ELECTRICAL CHARACTERISTICS
Fillet {in) - Transfer Mode (GMAW):
Diameter (Plpa, in) 4 ~ Lintimited Shork-Circuiting 3 Globular 3 Spray
FILLER METALS Curent AC 0 DCEPE DCEN T Pulsed O
AWS Spacification  AS18 BB Dther i
AWS Claszificalion ERTES-3 T““g.s‘e” Electroda (GTAW)_;
EM12K i ype
TECHNIQUE

SHIELDING B Weave Bead String
Flux Gas ARICO2 mn‘gsmr aave Bea n fxr‘ _
ESAB 350 Composion  0/10 Multi-pass or Singles Pass {por side) Multipjo

Elactrodo-Flux (Class)  FlowRats 3040 CEH
FTAZ-ERIIK Gas Cup Siee 34"

Mumber of Elacirodes 3 i
Elaciroge Spacing: Longliudinal
Lateral

PREREAT
Preheat Temp., Min, 50 DEG.F

Thickness Upto 34~ Temperalora B0 DEG. F
Cwer 47 0 1120 {S0DEG. F

Angle 3 DEG.
Contact Tube 1o Werk Distanee 121 1747
Peening  NOT ALLOWED
Interpass Cloaning  CHIPPING

Over 1-42" 10 242 225 DEG, F ,
Over 2-1/2" 300 DEG. F POSTWELD HEAT TREATMENMT  PWHT Renuired (3
intorpass Temp., Min. S0 DEG. F Max. 500 DEG. ¥ ' Temp. _Time
WELDING PROCEDURE

LaymlPasaf Prcass  Filler Matal Glass i Diamater, Cur. TypaiAmps orWFS  iVols

1 Trovel Spead : Other Notas

1 GMAW ER70S-3 035 DCEP
2 “saw EMAZK - 425 DCEP
3.7 SAW CEMiZK 425 DCEP

L o

194-237 A 24278V 1317 1PM
s o
BTATIA 27802V 19251PM
459.561A 2883V 2230IFM

WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION
BRIDGE AND STRUCTURES OFFICE
BY: CONSTRUCTION SUPPORT ENGINEER

FEB -1 201

DATE
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FARWEST FABRICATION

WPS.FWRAPLXS2

Welding Procedure Specification

Page2of2

Joint Datail

Butt joint (B) Jl

o

Welding
Process

Base Metal Groove Preparation
Thickness v Tolerances Permitted

Jeint | (U=unlimited )} Root Groove | AsDetsiled | AsFitUp | Welding
Designation] 71 | T2 | Opening | Angle - | (see 313.1) | (see313.1) | Positiors | Notes

Re=+tiB, 0| *+14-118

X . = =509 E
SAW B-U2-8 U R =3/16 a =60 a= 4"10? ‘é; -.~m’? 0 f N
MEMO

Notes :

A:  Not prequalified fov ga3 matal arc welding using short circuiting transler nor GTAW, Refar 10 Annex A

Jaint jo welded rom ong gidg enly, ]
Cydic lead application imits thess Joints te the horizontal welding posilion {see 2.37.5),

Backgouga raal to scund metal batore weiding second side.

SHAW deailed jeints may be used for proqualified GMAW (xcept GMAW-S) and FCAW.

Minicnien wald size {E) a3 ahown in Table 3.4. § as specifiod on dravings.

¥f fillet welds zro uzad In stalically losded struciures o relmfossa groave welds in corner and Toints, these shalf be equalw 14 1),
but nead nol mxeoed 378 in. {10 1N}, Groovy welds i sane: and Tolnts of cyatlaally loaded struciures shall ba reipforced with fibe}
welkds equal 10 14 T, but need niof excaed 38 in. (10 mm).

Double-groova walkdn may hava grooves of unequal depth, but tha dapth of ihe shallower grecvs shell be no less than one-fourth of

Jtha thickness of the thinnar part jolned, o
s Double-gropva walds may have grooves of unequal deplh, provided these contorm to the limitatlons of Nate E. Also the weld slze

{E) applies Individually 1o each groove. . .

The m¥mﬁan of tha two mambers In (he Jaints may vary from 135° In 180° for butf joins, or 457 o 135° for covnar joints, of 457 (g
50" for Tjaintz.

For cornar joints, the cutside grogve prepsration may be in either or balh mesnhers, provided the basic grocve configuration Is ne
changed and adequate adge distance Is malntained lo suppert the welding operatians without excessive adgs maling.

- 'Wald sizs () is based on joints welded fush,
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Farwest Fabrication

POR-FWF-API-X52

Procedure Qualification Record

Fage 1 of 3
POQR Na, PQR-FWF-APLX52 Revisicn 0 Date 12/3012008/ $hannon Tomek
Authorized By C.Crites Date 123072008 Type Manual O Machine I8
Welding Process(es) GMAW SAW Reference WPS No. FWF-WP$S-01X52 Semi-Aulo Aute J
JOINT Joint Detail _ SHANNON T. TOMEX
Type Butt Single ©  Double Weld OJ Cwi 88050181
Backing Yes S No Ol QCY  EXP. 05D12012
Backing Matenst ASS :‘::l_z
Roct Opening  3M6" Root Face Dimensicn §
Groove Angle 80 DEG. Radius (J-U)
Back Gouging Yes 3 Nol&
Method
BASE METALS POSITION
Material Spec. APLSL to APISL Position of Groove 1G RQTATED ~ Filet
Type or Grade - X52 o X52 Verticsl Progression: UpO Down®@
Thickness: Groove {in ) ;500 Fiflet {in) ELECTRICAL CHARACTERISTICS
Diometer {Pipe,In ) 8 Transfer Mode (GMAW):
Shart-Circuiting O Globuiar I3 Spra
FILLER METALS Curont D”Q o (;c O P g a
AWS Specification A5.18 ABAT ment.  ACL) DOEP B ulsed
AWS Classificalion ER708.3 EM12K L Otner
. Tungsten Electrode (GTAW):
Fhux Gas ARICDZ
350 Composition 90/10 TECHNIQUE
Electrode-Flux (Class)  FlowRate 35 CFH Stringer or Weave Bead  Stiipgor
E7A2-EMIZK Gas Cup Siza 314 Multi-pass or Single Pass (per side)  Multplo
PREHEAT - Number of Electrodes  ONE
Preheat Tomp,, Min. 79BEG.F ) Electrode Spacing: Longitudinal
Interpass Temp., Min. 700EG. F Max. 500 BEG, F Lateral " Angle 3 DEGREES
POSTWELD HEAT TREATMENT Required [J Contact Tube to Work Distance 42-11/4
Temp, Peening  NOT ALLOWED'
Time Interpasg Cleaning  CHIPPING
: WELDING PRDCEDURE
T R T o e S TV P R DT e ) o
e
ONE GMAW 215 A 28V 15 lF’M
475 1M
2 SAW EM12K BNl DCEP 430 A KRRV 22 1PM
37 SAW EMI2K J1m DCEPR 530A - |32V 26 IPM
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Procedure Qualification Record
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POR-FWFAPI-X52

3
H

Page 2 of 3

TEST RESULTS
TENSILE TEST
Uttimate tensile Ultimato unit Character of failurr_{

Specimen no. Width Thickness Area oad, o slress, psi and location
T1 T47 AB4 62 23,850 86,000 BASE MATERIAL
T 740 AB4 358 23,650 56,000 BASE MATERIAL

GUIDED BEND TEST

Specimennc. | Type of bend Result Remark

1 SIDE ACCEPTABLE

2 SIDE ACCEPTABLE
3 SIBE ACCEPTABLE

4 | SIDE ACCEPTABLE
VISUAL INSPECTION Radlegraphic-yitrasonic examinalion

Appearance ACCEPTABLE KT report no: 85089 Result AGCEPT

Undercut ACCEPTABLE UT report no: Result

Piping porosity ACCEPTABLE FILLET WELD TEST RESULTS

Convexity ACCEPTABLE Minimum size multiple pass Meximum size single pass

Tost date 12/30/2008 Macrogich Macroelch

Witnessad by Shannon Tomak 1. 3. 1 3.

2 2
Other Test T -
oW } Allwald-metal lension test
21 .
oct 8;};0{:5}01@ y Tensile strength, psi
) 1 Yield pointstrength, psi
Elongation in 2 in. %
Laboratory testno.
Walder's name Miks Kress Clock no. MK Stamp no. MK
Tost conducted by Northwast Laboratories Lzboratory

Test numbaor

£82737-1

Per Richard Schefsky Il

We, the undersigned, certify that the statements in this record are correct and that the test welds wora prepared, welded, and

tested in accordance with tho requirements of section 4 of ANSHAWS D11,

Manufaciurer FARWEST FABRICATION

{year)

By CHARLES GRITES

{ 2008) structural Welding Code-Stoel,

Title PRESIDENT

Date 1/20/2009
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Farwest Fabrication
Procedure Qualification Record

PQR-FWF-APIX52
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Joint Datail

for

MEMG
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Engineering » Consulting » Testing

WELDING QUALIFICATION TEST
Project Number: 688-08014
WPS Number: PNB-PQR-03

Tested For; P.N: Best & Co., Inc.
Spec. Coder AWS D1.1-08
Welders Name: Dennis Garrily

Filler Metal: AWS AB.18/A5.17, Class ER708-6/ EM12K

Base Metal Spec.: ASTMA252 GR 3

Plate-or Pipe: Pipe

Type of Joint: V-Groove

Single/Double Welded: Single
Single/Multiple Pass: Multiple

~Progression-NIA -~ -

" Thickness:

U2*

Fig. No.: 4.21

Amp: 160/ 475-500
e 2 NBI-30/-3038 ... POlarity: Reverse

Date: January 7, 2010

Report No; 689-06014-1a

585N —

“Flox: 90% Argon/ 10% CO,
Preheat: 70°F

Inéhes: 8" SchBO

Backing: Yes

" Current: DC

GROOVE WELD TESTS

Pi‘occ_:ss: GMAW SAW

Position | Radibgraphic Bend Tests . Positfons | Thicknoss | Diameter | Precess
Tested Test Root | Face | Side Quatified | Qualified | Qualified | Qualified
o N : GMAW/
1G Passed | 10, 1-2F | 316%-Unl 4" & Up
R : SAW

Visual Inspection (4.8.1) Acceptable: YES X NO

. City of Portland# 5393

Welding Test Conducted/Winessed By: PN, éést & Co., Ine. = ¥r. Shannen Tomer CWI# BB0OS0131

Mechanical Tests Conducted By: if"roféssiongl;Servicg Industriss, Inc.

,be Jat=s 2

Stéve Moore, Lab Supervisor, Mechanical Testing Services,

2010

Date:  January 27,

We certify that the statements in this record are correct and-that-the test coupons were prepared,
welded, and tested in accordance with AWS-D1.1-08. k o

‘Organization:  P.N. Best & Co,; Ine.

- 7
Semvicos perfomed for {his project ha

-

Date: January 7, 2010

vo beén conducted with that leval of eare and skill ardinaily exercised by members of tha profession

s

cupently practicing in this area under similar budgel and tine restiaints, No warranty, expressed o implied, is made. The ingluded fest

results aply only to the spacific samples 1asted-ang-may not represant

wihout written pernmission of PSL

BgrouprBEg\Project=12010060140107-10.doe

ths-entire product. Ropors may not be reproduced, except In full,

Pmiacs{onal Sarvics Industries, Ing = 8032 North Cunef.Clrcic,.Sl_,méﬁBQ = Portiand, OR 87217 « Phonp S03/280-1778 » Fax S0a/255- 1918

€GB# 176268
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WELD!NG QUALIF!CATSON TEST
4 . Project Number: 689-06014
© - WPS Number: PNB.PQR-03
Tested For: P.N. Best & Co,, Inc. ' Bate: January 7, 2010
Spec. Code: AWSD1.1-08 ) S Report No: 688-06014-1b
Welders Name! Jeffery Hobbs SSN:
Fillef Metal: AWS A5,18/ A5.17, Class ER708-6/ EM12K © Flux: 80% Argon/.10% CO;
‘Base Metal spec.. ASTM A252 GR 3 - Preheat: 70°F
- Plate-of Pipe: Pipe Thicknoss: /2" Inches: 8" Sch 80
Type of Joint:. V-Gioove ‘Fig. No.: 4.21 - Backing: Yes
Smg!e!DoubleWeIded' Smgte - ) . Process: GMAW/ SAW
Smgie}’Multiple Pass: Muitlpie Amp: 1607 475-500 Current: DC
- Progression® N/A Volt: 30/ 30-33 Pctarity Reverse
GROOVE WELD TESTS
| Position | Radlographic Bend-Tests - Posirjons'--' Thicknuss | Diameter | Process
| Tested | Test- Root | Face | Side | Qualified | Qualified .| Qualifled | Qualified
SR . oy e T GMAW/
w3~ ’ ; : Passed 1G, 1=2F | 3/16"-Unl 4 & Up : .
- S SAW
Visual Inspection (4.8.1) Acceptable: YES X NO - City of Portland# 5304

Welding Test ConductedMWitnessed By:- P.N. Best & Co,, Inc. - Mr. Shannon Tomer CWI# 880560191

Mechanical Tests Conducted By:  Professional Service Industrics, c.

AfersMpmt, Date:  January 27, 2010
Steve Moore, st Supervzsor Mechanical Testing Services - :

We ccrtr‘y that the statements in this record are carrect and that the {est coupons wers prepared,
welded, and teatcd in-aceordance with AWS.D1.1-08.

,Orgamzahqn: .P.N. Best & Co., Inc.

By: - - © Date: January? 2010

e
Services parformed for this projedt have besn coaducted with that leved of are and sklif Dﬁmarﬂy oxcreised by mt%ébcf‘ of the profession

. cunently praclicing. in this .ores-under similor budgat and {me mstraints, No'warvanly; exprossed or impligd, i3 mude. The includod tast

rosults apply oaly o the-specie sarmplas tosted and may not reprmscm the. entlfe product. Reports may not be reproduced, sxeept in full,
without wiltion perm!nmn of PSL .
3:roUpSEEAPojocts 120 O\D6014\01 07 b doe

Profasslons! Service Indissisies, Ine.» 6042 North Cutter Clrcle, Sulto-480 » Porlland, OR 57217 » Phona 50372801778 » Fior S0A/286 1918
COB# 176268
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NORTHWEST LABORATORIES of Seattle, Incorporated
ESTABLISHED 1896
Fochnical Sarvicos for; Indusiry, commerce, Logal Profession & insurahee Indussy

241 Sputh Holdes Street - Sealtls, WA $8108-4359 » Phone; (208} 7646252 o Fax: (208) 783-3948 www. awlaba 1896 com

Report To: Farwest Fabrication : Date:  Juguary 13,2008
Report On: Weld Procedure Qualification ' Lab MNo.: E82737-1
IDENTIFICATION:

Procedure Qualification Tests Per AWS DL1 06

’ Base Maicrial: 87 API SLX52 — APL 5LX52 -Pipe Process:  GMAW/SAW

Welder: Michael Kress, TD #MK. Filler EM1ZK
PQR No. FWF-01-X52 Position: 1G Rotated
TRANSVERSE TENSILE TEST
Specificd
Sample i gl 12
Pipe OD (in} 8.625 8,625
Width (in) 0.747 0.740
Thickbess (in.) 0.484 0.484
Area (sq.in) 0.362 0.358
Ultimate Load, Lbs. 23,850 23,650
Tensile Strength (psi) 66,000 66,000 66,000 min,
Frachue Location Base Material Base Maierisl ’

TRANSVERSE BEND TEST (180° COLD BEND)

No. Type of Bend »  Resulis
1 Side . Pass — No Visual Defects
2 Side Pass — No Visual Defects
3 Side Pass — No Visnal Defects
4 Side Pass— Mo Visual Defects

This report applies ofily to the actual samples tested. Northwest Laboratories does not
cextify, warrant, or guarantee any produets manufactured by others. Samples discarded
within thirty (30) days unless otherwiss requested in writing by you.

NORTHWEST LABORATORIES, INC.
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Farwest Fabrication MIKE KRESS X52
Welding Operator Qualification Test Record Poge 101 1
WQTR Ne. MIKE KRESS X52 Welder Name Mike Kress Weider Id MK
WPS Na.  WPS-FWE-APLX52 Revislan 0 — Date /612008
Variahies Record Actiinl Values Used In Qualification | Qualification Range
Pracess (Table 4,10, Item (2)]) GMAWISAW GMAW, SAW ’
Transfer Mode {GMAW): SharkCir. [0 Globuler & Spray & " Shor-Cireuiting & Glabutor [ Spray B
Type  Muomul O Machine O SemlAute @ Aute D Manual O Machine 0 SemiAuta B Auto O
Number of Elocirodes Single & Muitiple O Single 3 Muttiple O
CumentiPolarity ACT) DCEP®  OCEN O Pulsed O Ac 3 DCEP 8@ poeEn O Pulsed D
Position (Table 4.10, lem (5)) BGR 8GR
Weld Progression: (Table 410, Hem (7)) Up O Dovr § Up O Down &
Backing [Table 4,10, Jism (8] Use SBacking With Backing®  Without Backing O
Consumable insert (GTAW) Use Inseri [l With Insert 5 Without Inserd O
MatenaliSpes. AP SLXE2 to APISLXA2 APl SLXB2/ASTM AZ52 GR3A
Thicknoss (Plate): Groove {in) .
Fillet in ) -
Thickness (Pipeitube): Groove (in) 500 318" ~ Uniimjted n
Fillet (in ) -
Diameter(Pipa): Groove (in) 8 5/87 4 ~ Unlimitad in
Fillet { ) : -
Notes ]
Eiller Motal [Table 10, item (3)]
Spec. A518/A547 AS TESTED
Class. ER7OSIEMIZK AS TESTED
F-Ne.
Gas/Flux Type [Tabla 4.10, ltem {4)] COAAR AS TESTED
Gthar .
VISUAL INSPECTION (4.8.1) Acceplable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type - Result Tyvpe " TResuit
SIpE 1 ACCEPT SIDE2 ACCEPT
SIDE3 ACCEPT 5N SIDE 4 AGCEFT
4 ﬁifn‘f { Results (#3023 and 4.30.4.1)
Appearance L Z NFillet Size Macroeich
Fracture Test Root Penetration EReaar T0H2s £ Deseription

Inspecled By Shapnop Tomgk - Xy pe lTe 0, MKX52 Organization Farwest Fabrication te 17372008
RADQGRAPHIC TEST RESULTS (4.30.3.1)
Fiim Identification No. | Result . il Remark
o1 . ACCEPT | interpreted By Paul Shane Guldry
20 ACCEPT ' Organization PM Testing Lahoratorles
12 AGCEPT TestNo,  85DSg
. Dale 11342008

We, the undersigned, corlify that the statements in thia mmfd are coect and that the ost walds were bre;)ared. welded, and
tested In accordance with the requirements of soction 4 of ANSUAWS D1.1, (2006 ) Structural Welding Code-Steel.
Ayaar} :

Manufaciurar  Farwest Fabrigation Authorizod By G, Criles Date 1/6/2009
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WELDER, WELDING OPERATOR, GR TACKWE._DER QUALIFICATION TEST RECORD

Type of Walder WNE—{ 1 Vi pojlen CAVTE AT (AP .
Nams A‘DfﬁTM\ e ads __N \dentificaton No. AC;
Welding Procadure Specification Ne. M Rev =& Date _H{ —/lp = 2277
AT Record Acual Values
o1 © Used in Qualification Qualification Ranga
Varighles .
Process/Type [Table 4,10, tem (1)] CobADA) LE»R\JJ .
Elagirode (single or muttiple) [Table 4,10, hem (8)] ETRR RN o B, -T",;v::tr:b
, Cman’Polgﬁry Y TP
i Position [Tatle 5.0, lter (4)] R [ o R:m*zm_:h A TEESTED
| Weld Progression [Takle 4,10, ltem (8)] h 1 A R i/A
7 Backing (YES or NQ) [Table 410, em [7]] \(E‘:E AL TS
I Material/Spec. . A—P‘t IS Sls)
Bass Matal
Thickness: {Plate}
Groove H/ A A / A
.o Fllet | : ] , | .
Thickness: (Pipenube; : -
Groove Vo WAL 250 (oo
Fillet : _ NJA LA
Diameter: (Pipe). . 12.7 PIvE V2 a7
! ’ Groovo D BbAET : CSBAAE
‘ " Filet o (] ALIA A/A
i Filler Metal [Table 4,10, ftem
! Spec. No. PSS AS T /AS)S
F-Na, {Table F? 01' v.amo(ai}l - : a3l pS / P
Gay/Flux Type [fable 4,10, ltem __ML__ ) o
. Other ) _ A TESTED
VISUAL INSPECTION (4.8.1)
Accepiable YESorNO %
. Guldod Bend Test Resuits (4.30.5)
Type Result . Type Result
S METALSTES KEFRe T T :
({2 a05 U/llg/@‘?
Fillat Test Rasults (4,130.2.3 ar‘d 4 30 4A s
Appearancs _ / r/A Fillet Size Z TR
Fractura Tost Fioot Ponotration IJ /B Macroetch y
{Dosmibo the }qgaxlnn, na!prs\and slzs ;‘:r arty erack or tearing of the specimen,) /' ——— N
T TONIER
Inapectad by LAk 2 -~, X TostNumber_ QD7 A 10 &by’
Organization TALAAES _ Data 15— N e /"
RADIOGRAPHIC TEST RESULTS ($.30.3.1) \ &
Film Identification Film Hdaptification
Number Aozulis Romarks Numbsar - Resuls Remarks
lntorbraxed by - Test Number,
Organlzation Dale i

We, the undersigned, certify that the statemants In this recerd ara comest and Hat the testwaids wers proparsd, weldsd, and
tested in accardance with the requirsments of section 4 of AWS D13, (20020 ) Structural Welding Code—Stael.

: fyaar)
Manufacturer or Dontracmrfﬁﬁviﬁﬁ"r Authorized By Co CBATES
Form £ TABRLEATION Date f{~o-OT

307
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Farvest Fabricaticns LAB 113505 1171672007
5521 184%th S5t E POS 5393 )
Puyallup HATL API 5L3 OGrade X7
WA 98375 . SPEC AWS D1.1/D1, 1H:2@06
Shannon Tomek 8IZ% 24 Dia. X 5RO Hall
“TEST REPORT Page 1 of 1
Yold Procedure Gualification
Ip 1 FHF-PER-37-A7Y ory : L ¥elded Pipe
roceas : GHAW/SAW Pusitions 16 Rotated -

Ywelder : Adam Oreen

q:xsxnnn4==an::::zx=:3s;saia

2% 3
Tension Tespta Figure 4.14

== :I:idﬁSIEIESEESSZﬁ-_AH52‘2:3

BIEESAERITRAZT IR

Tengile Fracture
ip Size Aree {iba} {pail ~ Lopgation
Thick 7 Widsh
1135@5-1T .234 / 752 - 326 28,402 87,100 Weld
-27  .434 7 .73B . 328 28,942 Ba, 200 Held
Bin., Reg.: ~ 82,000

Hote : Acceptance criteria per API 5L 42nd Editdaon. Jan 2068 aand
AWS DL.1 Seetion 4.8.3. 5.

!E:=:£DﬂBBSQ#D’lt:;n#ﬂ:’ﬂn“":::ﬂ‘!::‘:::xK::%:SﬂB:Eﬁ;ﬁ5#=52===#=$2535

Bend Testiy FPlgure 4.13

EELBWSE SRS

Iin Type Resulta |
113505-158 Side ’ . Batiefametory
-25B Side Satisfaciory
-358 Bide Satisfactory
-458 Side . Satimfactory
P
Berrd mumple thickness: 9.3735° Bend angle: 1BOY Bend Dismelter: 2% Ha

. Hote 1 Aocspiance oriteria per AWS Dl.l Seerion 4.8.3, 3.

;::;:1;;::3353::ﬂsgs:u.:;::‘_:5!:!:::::::::::zﬁ‘:::ﬂns::: :Iﬁ&;sﬂztﬁ::lﬂmmnsas::::lss::xﬂ HESSRBIER

Mote @ Resulte conform to specification requirements.

Rempechiuvlly.
7

¥Wayne Langley
Laboratory Supervipor

TINS CIRTIFICATE SHALLRAT BL REPRODUCED CXCET D4 FULL WITHOUT THE WRITTEN APIREOVAL OF METALTEST, TiC, 1 I RECORDIG OF
PALSE, FICTITIOUN, OR FRAUDULENT STATEMENTS OR £ TRIESON 1S DOCUMENT MAY DE PUNISHED A5 ATELONY UNDER FEDERAL LAW,

F.B12/823






JAN-23-2811(

P.N. BEST CO (FAY)425 881 2003 P. 813/
Farwest Fabrication Page 102
Welding Operator Qualification Test Record FG-01
WOTR No. FGo1 Weider Nsme Fsmando Gonzalas Welderld FG
UPSNo.  FWR.WPS-01-252GR1 Revision 0 ) Date 1212010
Variables Record Actual Values Used In Gualification | Qualification Rangs
Procass (Table 4.10, lem (1)) GRAWISAW AS TESTED
Translor Mode (GMAW): ShortCir, (J  Globular (3 Spray 81 | ShontCircuiting (1 Globular [ Spray B
Tvpe Manval 1 Maching ] SemiAuts & Auto ] Manual I3 Machine 3 Semi-Auto & Auts [
Numberof Elactiedes  Single I Multiple [0 Single § Mulliple O
CurmentPolenly AG[3 DCEP K DCEN [0 Puised 3 | ACL] DCEP & DCEN O Pulsed {1
Fosition (Table 4.10, ltam (4})  1G ROTATED A3 TESTED
Weld Progression: (Table 410, lem 6)) Up [3  Down @ | Up 1 Down ®
Backing [Tatle 4.10, itermt {7}] Use Backing ©3 With Backing R Withowt Backing {7}
Cansumatle Insert (CTAW) Use Insert [J 1 WithInsert [J Without Insert [T

MaleralSpec.  ASTM A252 GR3 tc A252 GR3
Thickness (Fiate); Groovs { ) B

Fllet( ) C . ,
Thickness (Fipeltuba) Groove (in } 500 AB7E - Unlimited in
Filet{ ) AB75 - Unlimited in
Diameter(Pipa): Groove {in-} 8 ] 4 - Unfimitod in
Fllet( )~ - = Unfimited in
Notes
Filler Metal {Table 10, ltam (2)) ]
" Spoc. AWS ASAI5AT | ASTESTED
Class. ERTOSVEMIZK AS TESTED
F-No. NIA
Gasffix Typo {Table 410, tem (3)) COVAR-EMI2K AS TESTED
Other -
] VISUAL INSPECTION (4.8.1) Acceplable Yos_
GUIDED BEND TEST RESULTS (4.30.5)
Typa Result | Tipe Result
T TOMEK:
ISt Fillet Test Results {(4.30.2.3 and 4,30.4,1)
Appearan Qtt  EXP 05R1/2012 Fillet Sizs ) Macroetch
Fracture Teet Root Ponstration - Daseription
tnspected By Shannon Tomek Test No. FG-01 . Organization Farwast Fabrication Date 1271/2010
. RADIDGRAPHIC TEST RESULTS (4,30.3.1) '
Film identificalion No. Result - ’ Remark
01 ACCEPT Interprated By William Mage
20 ACCEPT Organizetion  PM Tealing Lahoratory Ing
12 ACCEPT ‘ Test Ne, 939717
Date 427{2010

Ve, the undersigned, cartify that the staloments in this recond are correct and that netest welds ware prepared, welded, and
tosted in sccordsnce with the requirsments of saction 4 of ANSUAWS D1.1, { 2006 ) Strurhural Welding Code-Sisal

Manufacturor  Farwast Fabrication Authorized By Gharles Crites Date 12/B/201D
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COUTFRTY 14:46 PR BEST L0 (FEX) 425 851 2005 P.0
DATE: j3~7+s0 PN TESTING LABORATORTY BiC. paGge_t oF ! |

RADIOGRAPHIC REPORT ~ WELDS

FORM QU25A, G4/16710

CUSTOMER  (hnpwest A PO# LT 20 NDT CONTROLE g3972% -
PARTY  Ain) l SAw, 16 Repvreny  PARTNAME  ysehon. AuAS ]
SPECIFICATION A0S {/.( REV. ;o ACCEPTANCE  quus D).l REV. ¢+
SPECIFICATION  REV. ACCEPTANCE REV.
MATERIAL MTEXAMREQUIRED| | PTEXAMREQUIRED 1.

REMARKS ¥g .CAVM}OMW JOBNUMBER. s x-¢ o230

XRAY] lGAmnAYu

i1

Weld View lpor slop | leok | feckof {bum junde dmop | roncal - 1 woll | pipz
No. No. |esity jinel, | ofpen| fnsion Jlhwu  jrut tha | vy | fors  RMCCIREI] REMARKS | thick | dia
¥ 2= ] o S 8"
L= L v S {
-0 11 " 3 i
&
Film: Summary; FT MT RT
4% 10~ TX17= = Lot Size. : ’ ]
5X7» 10X 12= = Quentity Insperted {
8X 10= 11X 14= ’ = Qunntity Rejected a
4uX17=-2 | 14X17= = Pres Quanticy Acccpte;i {

A HNTE
INSPECTEDBY “2-5, 520 \®&7 _ NDTLIEVEL <[
FILM RETAINEDAZT PMTESTING] ] FIDMRETORNED TO CUSTOMER

& frs

*—u‘b’e=
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JAN-CB-2B11(FRI) 14:48 P.M. BEST CO (Fa¥ 425 821 2683

V]

b
i
b

?,M TESTING LABORATORY INC.
RADIOGRAPHIC TECHNIQUE - TUBES

. _ FORM QC-03A, 0}/11/08
CUSTON&R,MS e Fag PART NUMBER__rse10 & _sicitrse
ALLOY PART NAME i i
SPECIFICATION & :.J.!' Bt Rev, (o ACCEPTANCE__ Auis DIt Rev.  ¢a
INSPECTION CLASS: GRADE:__ . MODEL#____ _STATE OF MFG,___&ee
RT INSPECTIONS PERFORMED PER PMT 0033 REVISION = . NDTCONTROL H_33377

5OTOPE EXPOSURE DEVICE, HAY ]
-erdmm 192 ‘ [ obnit6o K Reting oy MaRating _

Manufactirer:_ Muodsl  thotee Source /Focal Spot Size:. LTS
“Number of View(s)___2 (IHS(' 3675)  AnglG) ,
Source to mlmestzn ple ofBeam:_ . Gol______ Amdof Interest Thickness; _,__-__5______“_____
Penetratuster -| x [Film Sids ource Side Alloyr g Type_ A=Trm Stz 13
Pentramocter thm ~ Alloy: s Thiclmess: = Quaiity LevebZames
Film Brand: ALEA- Fibn TVpc. AT  Fim i __pa® 2 No, OFFilms:_ o~
Front Bereen —Material; bl Thicknoss:_-sar”  Back Screen — M::tmah rc Thickness:_, win =
Ky e MafCwies; 53 . Fxposure Thoe 9% Depsity rapge;,  Tres Y28
GEOMETRIC UN-SBEARPNESS MEETS THE MINIMUM RE UIREMENTS OF PMT-003-3 TABLE ] @ ] v |Ugin.
Radipgraphie Coptrast (According to TABLE 2 PMT 003-3) @ .
Maximum distznce from source side of object to the flm (part distance +1/8" onsette); ndd

' Mipirsum source to object distance: 457 —
Single or dooble X wall exposure. Sinple f’r or donble i wall viewing.

[ Development: [ TAutomatic | xManval ‘Tite; (e “Temp; &3 F,
MUST BE VERITIYD ON THE RADIDGRAFPHIC REFORT FORBACHLOT. ANY DUFERENCES REQUWE REVISION,
SKETCE
Antional
Source
. Location

RADICGRAPHER: 7/‘ LEVEL: = patE_f®nRove

APPROVED B"{, LTEVEL: 1 DATE:

P 215/023
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B8/21/U7 15:53122 ESAR-> 253 847 2847 ESAB Page BB4

= ESAB Welding &
Cutting Products

CERTIFICATE OF CONFORMANCE SECTION NO 3
TO SPLCIFICATION REQUIREMENTS
FOR WILDING CLECTRODES AND FLUXES

SUPPLIED TO QUANTITY
DIAMETER

HEAT
FLUXLOT

This 15 to ceruly that Speolare 8] elecrrode Classificanon EM 12K and BSAB OK Flux 350 submerged arc weldmg

flux AWS ASME Classification F7A2-EM12IK-HS 03 supplicd on the above order, are of the seme clasaification,
manufactunng process and material requirerncuts as the flus-clectrods combination tested on Jamumy 12 2007

All tests pequied by Specificaten AWS ASME SFAS 17 (F-No 6) and ANS/AWS AS 01 Schedule G were
performed  The matenals rested met ail the requirements for C [asmification FIAZ-FM12K-H8 The chemical
composiion of the electrode and mechanical propecties of the deposited weld metal were as follows

CHEMICAL COMPOSITION OF ELECTRODE Total
L Mn 51 8 B Cu Other Elements
09 1 06 22 1181 008 10 <50
CHEMICAL COMPOSITION OF DEPOSITED WELD METAL
04 200 84 008 022
WELD TESTNO  070112-1AW AS-WELDED ) CHARPY V-NOTCH DMPACT
. Fi-Lbe (@ 22°F {Joules (2 ~30°C)
Tensile Test s
Yield Strength, ks (M Pa) 698  (43D) 34 (46}
Tensile Strength, ks: (MPa) 46 (583) 25 34}
Elonpanon Z1a % 267 27 (36)
28 (38}
Radioggn hy-Test Met all requirements a1 - {42)
29 (avg 3) (39) (avg3)
Welding Conditions
Ayc Volnoe 28 : Base Pl te ASI5/516Gd 70 Lin Thick
Ampera_g 540 DCEP Set-up 30° el angle /2 m Root gap
Travel Speed 16 1pm No of Layers 8 lnyers of 2 passcs 1 Iayer 4 passes
Diameter 5732 Preliest 60 - 325°F, Interpass 300 £ 25°F

CAUTION OK Flux 350 55 an active flux  Active fluxes should be hmted to multipass weldig m plate a
m xmum of 1-m (25 mm) thick More leghly alloyed wires than Speolare 80, 81 or 295 should not bo used
Voltages m mnlupass welds should he hmyted to 2 maximum of 35 or sven lowet 1f weld procedure tests
ndicate excessive hardness 15 encountered ) fm

WELD VIETAL DIFFUSIBLE HYDROGEN - ' B 7

ml 1003 (Fluxbaked « 350°F tor | how) - , -
3233,36 42 (36av8) Waulfed St?-fu{ M teriold ifidards Speciahs

COMPANY ADDRESS PHONE < FAX
ES AR Wilding & Custing Producis 3325 Musdlz Roxd 13403992 4412 {4403 902 1219
Ashisbula, O H003-9716
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Certifies 3&&&@@ Inspector
Shannon T Tomek

fias conplied with the requirements of AWS QC1,
Standard for AWS Certification of Welding Inspectors

88050191

CEATIFICATE HUNAER > Cvsat enr memm z.mm_im

May 1 2012

EXPIRATION QATE






—,

ANy A7 O
FEXAZD ©

Farwest Fabrication

Welding Procedure Specification

WS- FWF-APLSHOE

Page 1 of 2

WPS No. WPS-FWE-ARLSHOE

Data 1/1-1/2004 By Shannon Tomek

Type Manual O Machine O

Authorized 8y G. Crites

Date 1/11/2004

Rovisicn @ Semi-Aute B Autp O

Welding Process(es) SAW

" Supporting PQR(3)

JOINT
Type Camer Single ©  Double Weld O
Backing Yes & No £
Backing Material  SHOE FLANGE

Prequalified [ SHANMON T, TOMEK
: CW!_ 88050193

N
Joint Detail N 001 ExXR s0i012

E

AWS Classification ERT0S3 Tungsten Electrode (GTAW):
Em1ZK Size Type
- TECHNIQUE
SHIELDING ) e
Flux Gas CONARGON Stiinger or Weave Bead Stringer
ESAR 350 Composition 10180 Mulli-pass or Single Pass {par sidn) Multiple )
Electrode-Flux (Class)  Flow Rate 3040 GFH Mumber of Eloctrodns - QNE
F7A2-EM12K Ggs Cup Size 34" Elacimde Spacing: Longitudinal
PREHEAT ' taterl
3 DEG.
Preheat Temp., Min. 150 DEG.F. . N A”Q"’? 1—1%—
Thickness Upto3/4” Temporaluwre 150 DEG.F Pm‘?m‘mzzf:h.liow;[) nee -
Over 34" 1o 1-4/2 150 DEGF. m:.cmng T —
Over 112" to 2-112" 150 DEG.F. erpass ooy
Over 2-172" NIA POSTWELD HEAT TREATMENT = PWHT Required O3
Interpass Temp., Min. 150 DEGE_ Max 450 DEG.F. Tomp. Time
' WELDING PROGEDURE
B e e L e e e L L e T P T O e DR cR ]
yeoalrrce e err s el G R Ape GrESH SVl el e
ONE GMAW  |ER7083 035 |DCEP  [195235A 2428V |13-17 IPM
_ _ (420-522)
24 SAW EM12K 425  |DCEP.  [460-560A 28-32V  |22-30 IPM

Reat Opening  PER DETAIL Root Face: Dimension 0 DEPARTWASHINGTON STATE

Groove Angle 30 DEG _ Radius (J-U) i é\AENT OF TRA NSP()RTAT
BackGougo  Yes 3 No & By AND STRUCT( il WATION

Methed . CONSTRUCTION SUPS(Q%: OFFICE
PASE METALS POSITION _ FEB"" ENGINEgR
Material Spec.  API5L to ASTM At48 Position of Groove 163 R%?gmmmet -1 2011
Type or Grade  X42/ X52 o Grade 50/80 Verdical Progression: 0O Up B Down WM““"‘“‘"“-—-—'«‘
Thickness: Grogve (in) ,500 - 500 ELECTRICAL CHARACTERISTICS
Fillat {in) - Transter Mode (GMAW);

Diameter (Pipe, in) 8 - 2 Short-Cirewiling (1 Globular 3 Spray &
FILLER METALS Curvent:  AC [ DQEP-:-} DCEN O Pulsed O

AWS Specification ABAT A517 Other






Farwest Fabrication
WRS-PWF-APLSHOE

Welding Procedure Specification

Page2of2
Joint Dotail
{Single-bevel-gracue-weid (4}
T-jcint (1) | 1
! Corner joint (C) | AN

NsoE A

Fr ‘
brRAwVE SHoE =
fase Metal Groove Preparation .
Thitkhiess Tolerances Permilied

Welding|  Jaint (U=ynlimited)]  Root Groave As Detafled | AsFitUp Welding
Process | Designation; T1 J T2 | Opening | Angle {see 3.13.1)| {see3.13.1) | Posiiors | Noles

_ R=38 | 2=3 | poygpng g +a-116 :
SAW | TGU4aS | U | U assf | 4100 0 F LNV
R=1/4 a =4F .

MEMO

Notesm | ’ .

A Nptprequalified for gad maml arT waiding using short cicufing Fansfer nor GTAW. Helerlo Annex A,

B Jolntis walded from ona side oy ) .

B Cyefic load application limils thess jeints fo tha heronlal waldng pasiion {see 227.5). '

G Backpouge root 1o 3ound metal belore valting second side

0. SMAW detalied Jointz muy be ured for prequaiifiod CMAW {ercapt GMAWSS) and FCAW,

E  Minimum weld size (E) 33 shiwn In Table 3.4, § o5 specified o drawingz. '

i i filat welds are used In siwieally oaded atuciires fo reinforee graova walds In comer and Tloints, theso ahall bs equal o 1/2 T,
it need not mceed 3/8 in, (10 mm), Groove welds Incomarand Fiaints of eygiically laaded structuras shall ba riftored with fitet

~ weids aqualio 1/4 Ty, but nead not 2vceed 373 b, {10 mm], -

M:  Usubie-groms welds may hava grooves of unequal depth, but ths depth of the shallower groove shall be 5o Jess than onedgurth of
the thicknezs of the thinnar part joined. :

Mp; Doutis-groove wekls may have grocves of unsqual depih, privided thade conform (o the imiaions of Nols E. Also tho wald xlze
{E} applfes indiidunlly to aach groovs, . .

N: The nd'i;'m:aﬂon of the two mesnbars In the jains miy vary frot 138* to 1B0™ for butt Joints, or 45° 10 135* for carnpr jofnia, br 45° (o
50" for Tioints, - .

v For comer Jols, the oulside froove prepanmiion may ba In elthar of both members, provided the basle greove configusation = nt
changed and adoquate adge distanca I malntalned to support tha welding operailons without excassive adge melting.

Z Weldsize (B} is based on jolte walded Rush. .







FARWEST FABRICATION
Welding Procedure Specification
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AFXI425 881 2663

WPS-FWF-APIXE2

i

Page1of2

WPS No.  WPS-FWE-APLXS2

Date /172009 By SHANNGON TOMEK

Type Monuat & Machine &

Authorized By C.CRITES

Date 144772008 Revision SemiAute g wfa‘“éﬁl ;

Welding Process(es) GrMAw BAW

Prequéfiied O

CWl  B8D501DY

JOINT SointDetwit LA T
Type Butt Single @  Double Weid £ VoA

R -
Backing Yes®™®  No (3 ; Q "f h
Backing Material  ASTRE A36 E
Rast Opening 34187 Raot Face Dimension g
Groove Angle 80 DEG. Radiug (&-U) ne ooy - &.:—H—‘":, ot
BackGouge ~Yes O No & = R :_.,,:, ’:,: =T

Method I Y O e Pt I I
BASE METALS POSITION
Materal Spes,  APISLX to APISLX Position of Groove 416G ROTATER  Fillet
Typs or Grade 52 o b2 Vertical Progression: 3 up £ Cown
Thickness: Grogve (in) 3718 - Unilmimd ELECTRICAL CHARACTERISTICS
Fillet {in) - Transfer Mode (GMAW):
Diameter (Plpa, in) 4 ~ Lintimited Shork-Circuiting 3 Globular 3 Spray
FILLER METALS Curent AC 0 DCEPE DCEN T Pulsed O
AWS Spacification  AS18 BB Dther i
AWS Claszificalion ERTES-3 T““g.s‘e” Electroda (GTAW)_;
EM12K i ype
TECHNIQUE

SHIELDING B Weave Bead String
Flux Gas ARICO2 mn‘gsmr aave Bea n fxr‘ _
ESAB 350 Composion  0/10 Multi-pass or Singles Pass {por side) Multipjo

Elactrodo-Flux (Class)  FlowRats 3040 CEH
FTAZ-ERIIK Gas Cup Siee 34"

Mumber of Elacirodes 3 i
Elaciroge Spacing: Longliudinal
Lateral

PREREAT
Preheat Temp., Min, 50 DEG.F

Thickness Upto 34~ Temperalora B0 DEG. F
Cwer 47 0 1120 {S0DEG. F

Angle 3 DEG.
Contact Tube 1o Werk Distanee 121 1747
Peening  NOT ALLOWED
Interpass Cloaning  CHIPPING

Over 1-42" 10 242 225 DEG, F ,
Over 2-1/2" 300 DEG. F POSTWELD HEAT TREATMENMT  PWHT Renuired (3
intorpass Temp., Min. S0 DEG. F Max. 500 DEG. ¥ ' Temp. _Time
WELDING PROCEDURE

LaymlPasaf Prcass  Filler Matal Glass i Diamater, Cur. TypaiAmps orWFS  iVols

1 Trovel Spead : Other Notas

1 GMAW ER70S-3 035 DCEP
2 “saw EMAZK - 425 DCEP
3.7 SAW CEMiZK 425 DCEP

L o

194-237 A 24278V 1317 1PM
s o
BTATIA 27802V 19251PM
459.561A 2883V 2230IFM

WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION
BRIDGE AND STRUCTURES OFFICE
BY: CONSTRUCTION SUPPORT ENGINEER

FEB -1 201

DATE
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FARWEST FABRICATION

WPS.FWRAPLXS2

Welding Procedure Specification

Page2of2

Joint Datail

Butt joint (B) Jl

o

Welding
Process

Base Metal Groove Preparation
Thickness v Tolerances Permitted

Jeint | (U=unlimited )} Root Groove | AsDetsiled | AsFitUp | Welding
Designation] 71 | T2 | Opening | Angle - | (see 313.1) | (see313.1) | Positiors | Notes

Re=+tiB, 0| *+14-118

X . = =509 E
SAW B-U2-8 U R =3/16 a =60 a= 4"10? ‘é; -.~m’? 0 f N
MEMO

Notes :

A:  Not prequalified fov ga3 matal arc welding using short circuiting transler nor GTAW, Refar 10 Annex A

Jaint jo welded rom ong gidg enly, ]
Cydic lead application imits thess Joints te the horizontal welding posilion {see 2.37.5),

Backgouga raal to scund metal batore weiding second side.

SHAW deailed jeints may be used for proqualified GMAW (xcept GMAW-S) and FCAW.

Minicnien wald size {E) a3 ahown in Table 3.4. § as specifiod on dravings.

¥f fillet welds zro uzad In stalically losded struciures o relmfossa groave welds in corner and Toints, these shalf be equalw 14 1),
but nead nol mxeoed 378 in. {10 1N}, Groovy welds i sane: and Tolnts of cyatlaally loaded struciures shall ba reipforced with fibe}
welkds equal 10 14 T, but need niof excaed 38 in. (10 mm).

Double-groova walkdn may hava grooves of unequal depth, but tha dapth of ihe shallower grecvs shell be no less than one-fourth of

Jtha thickness of the thinnar part jolned, o
s Double-gropva walds may have grooves of unequal deplh, provided these contorm to the limitatlons of Nate E. Also the weld slze

{E) applies Individually 1o each groove. . .

The m¥mﬁan of tha two mambers In (he Jaints may vary from 135° In 180° for butf joins, or 457 o 135° for covnar joints, of 457 (g
50" for Tjaintz.

For cornar joints, the cutside grogve prepsration may be in either or balh mesnhers, provided the basic grocve configuration Is ne
changed and adequate adge distance Is malntained lo suppert the welding operatians without excessive adgs maling.

- 'Wald sizs () is based on joints welded fush,
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Farwest Fabrication

POR-FWF-API-X52

Procedure Qualification Record

Fage 1 of 3
POQR Na, PQR-FWF-APLX52 Revisicn 0 Date 12/3012008/ $hannon Tomek
Authorized By C.Crites Date 123072008 Type Manual O Machine I8
Welding Process(es) GMAW SAW Reference WPS No. FWF-WP$S-01X52 Semi-Aulo Aute J
JOINT Joint Detail _ SHANNON T. TOMEX
Type Butt Single ©  Double Weld OJ Cwi 88050181
Backing Yes S No Ol QCY  EXP. 05D12012
Backing Matenst ASS :‘::l_z
Roct Opening  3M6" Root Face Dimensicn §
Groove Angle 80 DEG. Radius (J-U)
Back Gouging Yes 3 Nol&
Method
BASE METALS POSITION
Material Spec. APLSL to APISL Position of Groove 1G RQTATED ~ Filet
Type or Grade - X52 o X52 Verticsl Progression: UpO Down®@
Thickness: Groove {in ) ;500 Fiflet {in) ELECTRICAL CHARACTERISTICS
Diometer {Pipe,In ) 8 Transfer Mode (GMAW):
Shart-Circuiting O Globuiar I3 Spra
FILLER METALS Curont D”Q o (;c O P g a
AWS Specification A5.18 ABAT ment.  ACL) DOEP B ulsed
AWS Classificalion ER708.3 EM12K L Otner
. Tungsten Electrode (GTAW):
Fhux Gas ARICDZ
350 Composition 90/10 TECHNIQUE
Electrode-Flux (Class)  FlowRate 35 CFH Stringer or Weave Bead  Stiipgor
E7A2-EMIZK Gas Cup Siza 314 Multi-pass or Single Pass (per side)  Multplo
PREHEAT - Number of Electrodes  ONE
Preheat Tomp,, Min. 79BEG.F ) Electrode Spacing: Longitudinal
Interpass Temp., Min. 700EG. F Max. 500 BEG, F Lateral " Angle 3 DEGREES
POSTWELD HEAT TREATMENT Required [J Contact Tube to Work Distance 42-11/4
Temp, Peening  NOT ALLOWED'
Time Interpasg Cleaning  CHIPPING
: WELDING PRDCEDURE
T R T o e S TV P R DT e ) o
e
ONE GMAW 215 A 28V 15 lF’M
475 1M
2 SAW EM12K BNl DCEP 430 A KRRV 22 1PM
37 SAW EMI2K J1m DCEPR 530A - |32V 26 IPM
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Farwest Fabrication

Procedure Qualification Record
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POR-FWFAPI-X52

3
H

Page 2 of 3

TEST RESULTS
TENSILE TEST
Uttimate tensile Ultimato unit Character of failurr_{

Specimen no. Width Thickness Area oad, o slress, psi and location
T1 T47 AB4 62 23,850 86,000 BASE MATERIAL
T 740 AB4 358 23,650 56,000 BASE MATERIAL

GUIDED BEND TEST

Specimennc. | Type of bend Result Remark

1 SIDE ACCEPTABLE

2 SIDE ACCEPTABLE
3 SIBE ACCEPTABLE

4 | SIDE ACCEPTABLE
VISUAL INSPECTION Radlegraphic-yitrasonic examinalion

Appearance ACCEPTABLE KT report no: 85089 Result AGCEPT

Undercut ACCEPTABLE UT report no: Result

Piping porosity ACCEPTABLE FILLET WELD TEST RESULTS

Convexity ACCEPTABLE Minimum size multiple pass Meximum size single pass

Tost date 12/30/2008 Macrogich Macroelch

Witnessad by Shannon Tomak 1. 3. 1 3.

2 2
Other Test T -
oW } Allwald-metal lension test
21 .
oct 8;};0{:5}01@ y Tensile strength, psi
) 1 Yield pointstrength, psi
Elongation in 2 in. %
Laboratory testno.
Walder's name Miks Kress Clock no. MK Stamp no. MK
Tost conducted by Northwast Laboratories Lzboratory

Test numbaor

£82737-1

Per Richard Schefsky Il

We, the undersigned, certify that the statements in this record are correct and that the test welds wora prepared, welded, and

tested in accordance with tho requirements of section 4 of ANSHAWS D11,

Manufaciurer FARWEST FABRICATION

{year)

By CHARLES GRITES

{ 2008) structural Welding Code-Stoel,

Title PRESIDENT

Date 1/20/2009
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Farwest Fabrication
Procedure Qualification Record

PQR-FWF-APIX52
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Engineering » Consulting » Testing

WELDING QUALIFICATION TEST
Project Number: 688-08014
WPS Number: PNB-PQR-03

Tested For; P.N: Best & Co., Inc.
Spec. Coder AWS D1.1-08
Welders Name: Dennis Garrily

Filler Metal: AWS AB.18/A5.17, Class ER708-6/ EM12K

Base Metal Spec.: ASTMA252 GR 3

Plate-or Pipe: Pipe

Type of Joint: V-Groove

Single/Double Welded: Single
Single/Multiple Pass: Multiple

~Progression-NIA -~ -

" Thickness:

U2*

Fig. No.: 4.21

Amp: 160/ 475-500
e 2 NBI-30/-3038 ... POlarity: Reverse

Date: January 7, 2010

Report No; 689-06014-1a

585N —

“Flox: 90% Argon/ 10% CO,
Preheat: 70°F

Inéhes: 8" SchBO

Backing: Yes

" Current: DC

GROOVE WELD TESTS

Pi‘occ_:ss: GMAW SAW

Position | Radibgraphic Bend Tests . Positfons | Thicknoss | Diameter | Precess
Tested Test Root | Face | Side Quatified | Qualified | Qualified | Qualified
o N : GMAW/
1G Passed | 10, 1-2F | 316%-Unl 4" & Up
R : SAW

Visual Inspection (4.8.1) Acceptable: YES X NO

. City of Portland# 5393

Welding Test Conducted/Winessed By: PN, éést & Co., Ine. = ¥r. Shannen Tomer CWI# BB0OS0131

Mechanical Tests Conducted By: if"roféssiongl;Servicg Industriss, Inc.

,be Jat=s 2

Stéve Moore, Lab Supervisor, Mechanical Testing Services,

2010

Date:  January 27,

We certify that the statements in this record are correct and-that-the test coupons were prepared,
welded, and tested in accordance with AWS-D1.1-08. k o

‘Organization:  P.N. Best & Co,; Ine.

- 7
Semvicos perfomed for {his project ha

-

Date: January 7, 2010

vo beén conducted with that leval of eare and skill ardinaily exercised by members of tha profession

s

cupently practicing in this area under similar budgel and tine restiaints, No warranty, expressed o implied, is made. The ingluded fest

results aply only to the spacific samples 1asted-ang-may not represant

wihout written pernmission of PSL

BgrouprBEg\Project=12010060140107-10.doe

ths-entire product. Ropors may not be reproduced, except In full,

Pmiacs{onal Sarvics Industries, Ing = 8032 North Cunef.Clrcic,.Sl_,méﬁBQ = Portiand, OR 87217 « Phonp S03/280-1778 » Fax S0a/255- 1918

€GB# 176268
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WELD!NG QUALIF!CATSON TEST
4 . Project Number: 689-06014
© - WPS Number: PNB.PQR-03
Tested For: P.N. Best & Co,, Inc. ' Bate: January 7, 2010
Spec. Code: AWSD1.1-08 ) S Report No: 688-06014-1b
Welders Name! Jeffery Hobbs SSN:
Fillef Metal: AWS A5,18/ A5.17, Class ER708-6/ EM12K © Flux: 80% Argon/.10% CO;
‘Base Metal spec.. ASTM A252 GR 3 - Preheat: 70°F
- Plate-of Pipe: Pipe Thicknoss: /2" Inches: 8" Sch 80
Type of Joint:. V-Gioove ‘Fig. No.: 4.21 - Backing: Yes
Smg!e!DoubleWeIded' Smgte - ) . Process: GMAW/ SAW
Smgie}’Multiple Pass: Muitlpie Amp: 1607 475-500 Current: DC
- Progression® N/A Volt: 30/ 30-33 Pctarity Reverse
GROOVE WELD TESTS
| Position | Radlographic Bend-Tests - Posirjons'--' Thicknuss | Diameter | Process
| Tested | Test- Root | Face | Side | Qualified | Qualified .| Qualifled | Qualified
SR . oy e T GMAW/
w3~ ’ ; : Passed 1G, 1=2F | 3/16"-Unl 4 & Up : .
- S SAW
Visual Inspection (4.8.1) Acceptable: YES X NO - City of Portland# 5304

Welding Test ConductedMWitnessed By:- P.N. Best & Co,, Inc. - Mr. Shannon Tomer CWI# 880560191

Mechanical Tests Conducted By:  Professional Service Industrics, c.

AfersMpmt, Date:  January 27, 2010
Steve Moore, st Supervzsor Mechanical Testing Services - :

We ccrtr‘y that the statements in this record are carrect and that the {est coupons wers prepared,
welded, and teatcd in-aceordance with AWS.D1.1-08.

,Orgamzahqn: .P.N. Best & Co., Inc.

By: - - © Date: January? 2010

e
Services parformed for this projedt have besn coaducted with that leved of are and sklif Dﬁmarﬂy oxcreised by mt%ébcf‘ of the profession

. cunently praclicing. in this .ores-under similor budgat and {me mstraints, No'warvanly; exprossed or impligd, i3 mude. The includod tast

rosults apply oaly o the-specie sarmplas tosted and may not reprmscm the. entlfe product. Reports may not be reproduced, sxeept in full,
without wiltion perm!nmn of PSL .
3:roUpSEEAPojocts 120 O\D6014\01 07 b doe

Profasslons! Service Indissisies, Ine.» 6042 North Cutter Clrcle, Sulto-480 » Porlland, OR 57217 » Phona 50372801778 » Fior S0A/286 1918
COB# 176268
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NORTHWEST LABORATORIES of Seattle, Incorporated
ESTABLISHED 1896
Fochnical Sarvicos for; Indusiry, commerce, Logal Profession & insurahee Indussy

241 Sputh Holdes Street - Sealtls, WA $8108-4359 » Phone; (208} 7646252 o Fax: (208) 783-3948 www. awlaba 1896 com

Report To: Farwest Fabrication : Date:  Juguary 13,2008
Report On: Weld Procedure Qualification ' Lab MNo.: E82737-1
IDENTIFICATION:

Procedure Qualification Tests Per AWS DL1 06

’ Base Maicrial: 87 API SLX52 — APL 5LX52 -Pipe Process:  GMAW/SAW

Welder: Michael Kress, TD #MK. Filler EM1ZK
PQR No. FWF-01-X52 Position: 1G Rotated
TRANSVERSE TENSILE TEST
Specificd
Sample i gl 12
Pipe OD (in} 8.625 8,625
Width (in) 0.747 0.740
Thickbess (in.) 0.484 0.484
Area (sq.in) 0.362 0.358
Ultimate Load, Lbs. 23,850 23,650
Tensile Strength (psi) 66,000 66,000 66,000 min,
Frachue Location Base Material Base Maierisl ’

TRANSVERSE BEND TEST (180° COLD BEND)

No. Type of Bend »  Resulis
1 Side . Pass — No Visual Defects
2 Side Pass — No Visual Defects
3 Side Pass — No Visnal Defects
4 Side Pass— Mo Visual Defects

This report applies ofily to the actual samples tested. Northwest Laboratories does not
cextify, warrant, or guarantee any produets manufactured by others. Samples discarded
within thirty (30) days unless otherwiss requested in writing by you.

NORTHWEST LABORATORIES, INC.
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Farwest Fabrication MIKE KRESS X52
Welding Operator Qualification Test Record Poge 101 1
WQTR Ne. MIKE KRESS X52 Welder Name Mike Kress Weider Id MK
WPS Na.  WPS-FWE-APLX52 Revislan 0 — Date /612008
Variahies Record Actiinl Values Used In Qualification | Qualification Range
Pracess (Table 4,10, Item (2)]) GMAWISAW GMAW, SAW ’
Transfer Mode {GMAW): SharkCir. [0 Globuler & Spray & " Shor-Cireuiting & Glabutor [ Spray B
Type  Muomul O Machine O SemlAute @ Aute D Manual O Machine 0 SemiAuta B Auto O
Number of Elocirodes Single & Muitiple O Single 3 Muttiple O
CumentiPolarity ACT) DCEP®  OCEN O Pulsed O Ac 3 DCEP 8@ poeEn O Pulsed D
Position (Table 4.10, lem (5)) BGR 8GR
Weld Progression: (Table 410, Hem (7)) Up O Dovr § Up O Down &
Backing [Table 4,10, Jism (8] Use SBacking With Backing®  Without Backing O
Consumable insert (GTAW) Use Inseri [l With Insert 5 Without Inserd O
MatenaliSpes. AP SLXE2 to APISLXA2 APl SLXB2/ASTM AZ52 GR3A
Thicknoss (Plate): Groove {in) .
Fillet in ) -
Thickness (Pipeitube): Groove (in) 500 318" ~ Uniimjted n
Fillet (in ) -
Diameter(Pipa): Groove (in) 8 5/87 4 ~ Unlimitad in
Fillet { ) : -
Notes ]
Eiller Motal [Table 10, item (3)]
Spec. A518/A547 AS TESTED
Class. ER7OSIEMIZK AS TESTED
F-Ne.
Gas/Flux Type [Tabla 4.10, ltem {4)] COAAR AS TESTED
Gthar .
VISUAL INSPECTION (4.8.1) Acceplable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type - Result Tyvpe " TResuit
SIpE 1 ACCEPT SIDE2 ACCEPT
SIDE3 ACCEPT 5N SIDE 4 AGCEFT
4 ﬁifn‘f { Results (#3023 and 4.30.4.1)
Appearance L Z NFillet Size Macroeich
Fracture Test Root Penetration EReaar T0H2s £ Deseription

Inspecled By Shapnop Tomgk - Xy pe lTe 0, MKX52 Organization Farwest Fabrication te 17372008
RADQGRAPHIC TEST RESULTS (4.30.3.1)
Fiim Identification No. | Result . il Remark
o1 . ACCEPT | interpreted By Paul Shane Guldry
20 ACCEPT ' Organization PM Testing Lahoratorles
12 AGCEPT TestNo,  85DSg
. Dale 11342008

We, the undersigned, corlify that the statements in thia mmfd are coect and that the ost walds were bre;)ared. welded, and
tested In accordance with the requirements of soction 4 of ANSUAWS D1.1, (2006 ) Structural Welding Code-Steel.
Ayaar} :

Manufaciurar  Farwest Fabrigation Authorizod By G, Criles Date 1/6/2009
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WELDER, WELDING OPERATOR, GR TACKWE._DER QUALIFICATION TEST RECORD

Type of Walder WNE—{ 1 Vi pojlen CAVTE AT (AP .
Nams A‘DfﬁTM\ e ads __N \dentificaton No. AC;
Welding Procadure Specification Ne. M Rev =& Date _H{ —/lp = 2277
AT Record Acual Values
o1 © Used in Qualification Qualification Ranga
Varighles .
Process/Type [Table 4,10, tem (1)] CobADA) LE»R\JJ .
Elagirode (single or muttiple) [Table 4,10, hem (8)] ETRR RN o B, -T",;v::tr:b
, Cman’Polgﬁry Y TP
i Position [Tatle 5.0, lter (4)] R [ o R:m*zm_:h A TEESTED
| Weld Progression [Takle 4,10, ltem (8)] h 1 A R i/A
7 Backing (YES or NQ) [Table 410, em [7]] \(E‘:E AL TS
I Material/Spec. . A—P‘t IS Sls)
Bass Matal
Thickness: {Plate}
Groove H/ A A / A
.o Fllet | : ] , | .
Thickness: (Pipenube; : -
Groove Vo WAL 250 (oo
Fillet : _ NJA LA
Diameter: (Pipe). . 12.7 PIvE V2 a7
! ’ Groovo D BbAET : CSBAAE
‘ " Filet o (] ALIA A/A
i Filler Metal [Table 4,10, ftem
! Spec. No. PSS AS T /AS)S
F-Na, {Table F? 01' v.amo(ai}l - : a3l pS / P
Gay/Flux Type [fable 4,10, ltem __ML__ ) o
. Other ) _ A TESTED
VISUAL INSPECTION (4.8.1)
Accepiable YESorNO %
. Guldod Bend Test Resuits (4.30.5)
Type Result . Type Result
S METALSTES KEFRe T T :
({2 a05 U/llg/@‘?
Fillat Test Rasults (4,130.2.3 ar‘d 4 30 4A s
Appearancs _ / r/A Fillet Size Z TR
Fractura Tost Fioot Ponotration IJ /B Macroetch y
{Dosmibo the }qgaxlnn, na!prs\and slzs ;‘:r arty erack or tearing of the specimen,) /' ——— N
T TONIER
Inapectad by LAk 2 -~, X TostNumber_ QD7 A 10 &by’
Organization TALAAES _ Data 15— N e /"
RADIOGRAPHIC TEST RESULTS ($.30.3.1) \ &
Film Identification Film Hdaptification
Number Aozulis Romarks Numbsar - Resuls Remarks
lntorbraxed by - Test Number,
Organlzation Dale i

We, the undersigned, certify that the statemants In this recerd ara comest and Hat the testwaids wers proparsd, weldsd, and
tested in accardance with the requirsments of section 4 of AWS D13, (20020 ) Structural Welding Code—Stael.

: fyaar)
Manufacturer or Dontracmrfﬁﬁviﬁﬁ"r Authorized By Co CBATES
Form £ TABRLEATION Date f{~o-OT

307
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Farvest Fabricaticns LAB 113505 1171672007
5521 184%th S5t E POS 5393 )
Puyallup HATL API 5L3 OGrade X7
WA 98375 . SPEC AWS D1.1/D1, 1H:2@06
Shannon Tomek 8IZ% 24 Dia. X 5RO Hall
“TEST REPORT Page 1 of 1
Yold Procedure Gualification
Ip 1 FHF-PER-37-A7Y ory : L ¥elded Pipe
roceas : GHAW/SAW Pusitions 16 Rotated -

Ywelder : Adam Oreen

q:xsxnnn4==an::::zx=:3s;saia

2% 3
Tension Tespta Figure 4.14

== :I:idﬁSIEIESEESSZﬁ-_AH52‘2:3

BIEESAERITRAZT IR

Tengile Fracture
ip Size Aree {iba} {pail ~ Lopgation
Thick 7 Widsh
1135@5-1T .234 / 752 - 326 28,402 87,100 Weld
-27  .434 7 .73B . 328 28,942 Ba, 200 Held
Bin., Reg.: ~ 82,000

Hote : Acceptance criteria per API 5L 42nd Editdaon. Jan 2068 aand
AWS DL.1 Seetion 4.8.3. 5.

!E:=:£DﬂBBSQ#D’lt:;n#ﬂ:’ﬂn“":::ﬂ‘!::‘:::xK::%:SﬂB:Eﬁ;ﬁ5#=52===#=$2535

Bend Testiy FPlgure 4.13

EELBWSE SRS

Iin Type Resulta |
113505-158 Side ’ . Batiefametory
-25B Side Satisfaciory
-358 Bide Satisfactory
-458 Side . Satimfactory
P
Berrd mumple thickness: 9.3735° Bend angle: 1BOY Bend Dismelter: 2% Ha

. Hote 1 Aocspiance oriteria per AWS Dl.l Seerion 4.8.3, 3.

;::;:1;;::3353::ﬂsgs:u.:;::‘_:5!:!:::::::::::zﬁ‘:::ﬂns::: :Iﬁ&;sﬂztﬁ::lﬂmmnsas::::lss::xﬂ HESSRBIER

Mote @ Resulte conform to specification requirements.

Rempechiuvlly.
7

¥Wayne Langley
Laboratory Supervipor

TINS CIRTIFICATE SHALLRAT BL REPRODUCED CXCET D4 FULL WITHOUT THE WRITTEN APIREOVAL OF METALTEST, TiC, 1 I RECORDIG OF
PALSE, FICTITIOUN, OR FRAUDULENT STATEMENTS OR £ TRIESON 1S DOCUMENT MAY DE PUNISHED A5 ATELONY UNDER FEDERAL LAW,

F.B12/823
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Farwest Fabrication Page 102
Welding Operator Qualification Test Record FG-01
WOTR No. FGo1 Weider Nsme Fsmando Gonzalas Welderld FG
UPSNo.  FWR.WPS-01-252GR1 Revision 0 ) Date 1212010
Variables Record Actual Values Used In Gualification | Qualification Rangs
Procass (Table 4.10, lem (1)) GRAWISAW AS TESTED
Translor Mode (GMAW): ShortCir, (J  Globular (3 Spray 81 | ShontCircuiting (1 Globular [ Spray B
Tvpe Manval 1 Maching ] SemiAuts & Auto ] Manual I3 Machine 3 Semi-Auto & Auts [
Numberof Elactiedes  Single I Multiple [0 Single § Mulliple O
CurmentPolenly AG[3 DCEP K DCEN [0 Puised 3 | ACL] DCEP & DCEN O Pulsed {1
Fosition (Table 4.10, ltam (4})  1G ROTATED A3 TESTED
Weld Progression: (Table 410, lem 6)) Up [3  Down @ | Up 1 Down ®
Backing [Tatle 4.10, itermt {7}] Use Backing ©3 With Backing R Withowt Backing {7}
Cansumatle Insert (CTAW) Use Insert [J 1 WithInsert [J Without Insert [T

MaleralSpec.  ASTM A252 GR3 tc A252 GR3
Thickness (Fiate); Groovs { ) B

Fllet( ) C . ,
Thickness (Fipeltuba) Groove (in } 500 AB7E - Unlimited in
Filet{ ) AB75 - Unlimited in
Diameter(Pipa): Groove {in-} 8 ] 4 - Unfimitod in
Fllet( )~ - = Unfimited in
Notes
Filler Metal {Table 10, ltam (2)) ]
" Spoc. AWS ASAI5AT | ASTESTED
Class. ERTOSVEMIZK AS TESTED
F-No. NIA
Gasffix Typo {Table 410, tem (3)) COVAR-EMI2K AS TESTED
Other -
] VISUAL INSPECTION (4.8.1) Acceplable Yos_
GUIDED BEND TEST RESULTS (4.30.5)
Typa Result | Tipe Result
T TOMEK:
ISt Fillet Test Results {(4.30.2.3 and 4,30.4,1)
Appearan Qtt  EXP 05R1/2012 Fillet Sizs ) Macroetch
Fracture Teet Root Ponstration - Daseription
tnspected By Shannon Tomek Test No. FG-01 . Organization Farwast Fabrication Date 1271/2010
. RADIDGRAPHIC TEST RESULTS (4,30.3.1) '
Film identificalion No. Result - ’ Remark
01 ACCEPT Interprated By William Mage
20 ACCEPT Organizetion  PM Tealing Lahoratory Ing
12 ACCEPT ‘ Test Ne, 939717
Date 427{2010

Ve, the undersigned, cartify that the staloments in this recond are correct and that netest welds ware prepared, welded, and
tosted in sccordsnce with the requirsments of saction 4 of ANSUAWS D1.1, { 2006 ) Strurhural Welding Code-Sisal

Manufacturor  Farwast Fabrication Authorized By Gharles Crites Date 12/B/201D




JAR

D
LG

COUTFRTY 14:46 PR BEST L0 (FEX) 425 851 2005 P.0
DATE: j3~7+s0 PN TESTING LABORATORTY BiC. paGge_t oF ! |

RADIOGRAPHIC REPORT ~ WELDS

FORM QU25A, G4/16710

CUSTOMER  (hnpwest A PO# LT 20 NDT CONTROLE g3972% -
PARTY  Ain) l SAw, 16 Repvreny  PARTNAME  ysehon. AuAS ]
SPECIFICATION A0S {/.( REV. ;o ACCEPTANCE  quus D).l REV. ¢+
SPECIFICATION  REV. ACCEPTANCE REV.
MATERIAL MTEXAMREQUIRED| | PTEXAMREQUIRED 1.

REMARKS ¥g .CAVM}OMW JOBNUMBER. s x-¢ o230

XRAY] lGAmnAYu

i1

Weld View lpor slop | leok | feckof {bum junde dmop | roncal - 1 woll | pipz
No. No. |esity jinel, | ofpen| fnsion Jlhwu  jrut tha | vy | fors  RMCCIREI] REMARKS | thick | dia
¥ 2= ] o S 8"
L= L v S {
-0 11 " 3 i
&
Film: Summary; FT MT RT
4% 10~ TX17= = Lot Size. : ’ ]
5X7» 10X 12= = Quentity Insperted {
8X 10= 11X 14= ’ = Qunntity Rejected a
4uX17=-2 | 14X17= = Pres Quanticy Acccpte;i {

A HNTE
INSPECTEDBY “2-5, 520 \®&7 _ NDTLIEVEL <[
FILM RETAINEDAZT PMTESTING] ] FIDMRETORNED TO CUSTOMER

& frs

*—u‘b’e=
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?,M TESTING LABORATORY INC.
RADIOGRAPHIC TECHNIQUE - TUBES

. _ FORM QC-03A, 0}/11/08
CUSTON&R,MS e Fag PART NUMBER__rse10 & _sicitrse
ALLOY PART NAME i i
SPECIFICATION & :.J.!' Bt Rev, (o ACCEPTANCE__ Auis DIt Rev.  ¢a
INSPECTION CLASS: GRADE:__ . MODEL#____ _STATE OF MFG,___&ee
RT INSPECTIONS PERFORMED PER PMT 0033 REVISION = . NDTCONTROL H_33377

5OTOPE EXPOSURE DEVICE, HAY ]
-erdmm 192 ‘ [ obnit6o K Reting oy MaRating _

Manufactirer:_ Muodsl  thotee Source /Focal Spot Size:. LTS
“Number of View(s)___2 (IHS(' 3675)  AnglG) ,
Source to mlmestzn ple ofBeam:_ . Gol______ Amdof Interest Thickness; _,__-__5______“_____
Penetratuster -| x [Film Sids ource Side Alloyr g Type_ A=Trm Stz 13
Pentramocter thm ~ Alloy: s Thiclmess: = Quaiity LevebZames
Film Brand: ALEA- Fibn TVpc. AT  Fim i __pa® 2 No, OFFilms:_ o~
Front Bereen —Material; bl Thicknoss:_-sar”  Back Screen — M::tmah rc Thickness:_, win =
Ky e MafCwies; 53 . Fxposure Thoe 9% Depsity rapge;,  Tres Y28
GEOMETRIC UN-SBEARPNESS MEETS THE MINIMUM RE UIREMENTS OF PMT-003-3 TABLE ] @ ] v |Ugin.
Radipgraphie Coptrast (According to TABLE 2 PMT 003-3) @ .
Maximum distznce from source side of object to the flm (part distance +1/8" onsette); ndd

' Mipirsum source to object distance: 457 —
Single or dooble X wall exposure. Sinple f’r or donble i wall viewing.

[ Development: [ TAutomatic | xManval ‘Tite; (e “Temp; &3 F,
MUST BE VERITIYD ON THE RADIDGRAFPHIC REFORT FORBACHLOT. ANY DUFERENCES REQUWE REVISION,
SKETCE
Antional
Source
. Location

RADICGRAPHER: 7/‘ LEVEL: = patE_f®nRove

APPROVED B"{, LTEVEL: 1 DATE:

P 215/023
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= ESAB Welding &
Cutting Products

CERTIFICATE OF CONFORMANCE SECTION NO 3
TO SPLCIFICATION REQUIREMENTS
FOR WILDING CLECTRODES AND FLUXES

SUPPLIED TO QUANTITY
DIAMETER

HEAT
FLUXLOT

This 15 to ceruly that Speolare 8] elecrrode Classificanon EM 12K and BSAB OK Flux 350 submerged arc weldmg

flux AWS ASME Classification F7A2-EM12IK-HS 03 supplicd on the above order, are of the seme clasaification,
manufactunng process and material requirerncuts as the flus-clectrods combination tested on Jamumy 12 2007

All tests pequied by Specificaten AWS ASME SFAS 17 (F-No 6) and ANS/AWS AS 01 Schedule G were
performed  The matenals rested met ail the requirements for C [asmification FIAZ-FM12K-H8 The chemical
composiion of the electrode and mechanical propecties of the deposited weld metal were as follows

CHEMICAL COMPOSITION OF ELECTRODE Total
L Mn 51 8 B Cu Other Elements
09 1 06 22 1181 008 10 <50
CHEMICAL COMPOSITION OF DEPOSITED WELD METAL
04 200 84 008 022
WELD TESTNO  070112-1AW AS-WELDED ) CHARPY V-NOTCH DMPACT
. Fi-Lbe (@ 22°F {Joules (2 ~30°C)
Tensile Test s
Yield Strength, ks (M Pa) 698  (43D) 34 (46}
Tensile Strength, ks: (MPa) 46 (583) 25 34}
Elonpanon Z1a % 267 27 (36)
28 (38}
Radioggn hy-Test Met all requirements a1 - {42)
29 (avg 3) (39) (avg3)
Welding Conditions
Ayc Volnoe 28 : Base Pl te ASI5/516Gd 70 Lin Thick
Ampera_g 540 DCEP Set-up 30° el angle /2 m Root gap
Travel Speed 16 1pm No of Layers 8 lnyers of 2 passcs 1 Iayer 4 passes
Diameter 5732 Preliest 60 - 325°F, Interpass 300 £ 25°F

CAUTION OK Flux 350 55 an active flux  Active fluxes should be hmted to multipass weldig m plate a
m xmum of 1-m (25 mm) thick More leghly alloyed wires than Speolare 80, 81 or 295 should not bo used
Voltages m mnlupass welds should he hmyted to 2 maximum of 35 or sven lowet 1f weld procedure tests
ndicate excessive hardness 15 encountered ) fm

WELD VIETAL DIFFUSIBLE HYDROGEN - ' B 7

ml 1003 (Fluxbaked « 350°F tor | how) - , -
3233,36 42 (36av8) Waulfed St?-fu{ M teriold ifidards Speciahs

COMPANY ADDRESS PHONE < FAX
ES AR Wilding & Custing Producis 3325 Musdlz Roxd 13403992 4412 {4403 902 1219
Ashisbula, O H003-9716
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Farwest Fabrication

Welding Procedure Specification

WS- FWF-APLSHOE

Page 1 of 2

WPS No. WPS-FWE-ARLSHOE

Data 1/1-1/2004 By Shannon Tomek

Type Manual O Machine O

Authorized 8y G. Crites

Date 1/11/2004

Rovisicn @ Semi-Aute B Autp O

Welding Process(es) SAW

" Supporting PQR(3)

JOINT
Type Camer Single ©  Double Weld O
Backing Yes & No £
Backing Material  SHOE FLANGE

Prequalified [ SHANMON T, TOMEK
: CW!_ 88050193

N
Joint Detail N 001 ExXR s0i012

E

AWS Classification ERT0S3 Tungsten Electrode (GTAW):
Em1ZK Size Type
- TECHNIQUE
SHIELDING ) e
Flux Gas CONARGON Stiinger or Weave Bead Stringer
ESAR 350 Composition 10180 Mulli-pass or Single Pass {par sidn) Multiple )
Electrode-Flux (Class)  Flow Rate 3040 GFH Mumber of Eloctrodns - QNE
F7A2-EM12K Ggs Cup Size 34" Elacimde Spacing: Longitudinal
PREHEAT ' taterl
3 DEG.
Preheat Temp., Min. 150 DEG.F. . N A”Q"’? 1—1%—
Thickness Upto3/4” Temporaluwre 150 DEG.F Pm‘?m‘mzzf:h.liow;[) nee -
Over 34" 1o 1-4/2 150 DEGF. m:.cmng T —
Over 112" to 2-112" 150 DEG.F. erpass ooy
Over 2-172" NIA POSTWELD HEAT TREATMENT = PWHT Required O3
Interpass Temp., Min. 150 DEGE_ Max 450 DEG.F. Tomp. Time
' WELDING PROGEDURE
B e e L e e e L L e T P T O e DR cR ]
yeoalrrce e err s el G R Ape GrESH SVl el e
ONE GMAW  |ER7083 035 |DCEP  [195235A 2428V |13-17 IPM
_ _ (420-522)
24 SAW EM12K 425  |DCEP.  [460-560A 28-32V  |22-30 IPM

Reat Opening  PER DETAIL Root Face: Dimension 0 DEPARTWASHINGTON STATE

Groove Angle 30 DEG _ Radius (J-U) i é\AENT OF TRA NSP()RTAT
BackGougo  Yes 3 No & By AND STRUCT( il WATION

Methed . CONSTRUCTION SUPS(Q%: OFFICE
PASE METALS POSITION _ FEB"" ENGINEgR
Material Spec.  API5L to ASTM At48 Position of Groove 163 R%?gmmmet -1 2011
Type or Grade  X42/ X52 o Grade 50/80 Verdical Progression: 0O Up B Down WM““"‘“‘"“-—-—'«‘
Thickness: Grogve (in) ,500 - 500 ELECTRICAL CHARACTERISTICS
Fillat {in) - Transter Mode (GMAW);

Diameter (Pipe, in) 8 - 2 Short-Cirewiling (1 Globular 3 Spray &
FILLER METALS Curvent:  AC [ DQEP-:-} DCEN O Pulsed O

AWS Specification ABAT A517 Other




Farwest Fabrication
WRS-PWF-APLSHOE

Welding Procedure Specification

Page2of2
Joint Dotail
{Single-bevel-gracue-weid (4}
T-jcint (1) | 1
! Corner joint (C) | AN

NsoE A

Fr ‘
brRAwVE SHoE =
fase Metal Groove Preparation .
Thitkhiess Tolerances Permilied

Welding|  Jaint (U=ynlimited)]  Root Groave As Detafled | AsFitUp Welding
Process | Designation; T1 J T2 | Opening | Angle {see 3.13.1)| {see3.13.1) | Posiiors | Noles

_ R=38 | 2=3 | poygpng g +a-116 :
SAW | TGU4aS | U | U assf | 4100 0 F LNV
R=1/4 a =4F .

MEMO

Notesm | ’ .

A Nptprequalified for gad maml arT waiding using short cicufing Fansfer nor GTAW. Helerlo Annex A,

B Jolntis walded from ona side oy ) .

B Cyefic load application limils thess jeints fo tha heronlal waldng pasiion {see 227.5). '

G Backpouge root 1o 3ound metal belore valting second side

0. SMAW detalied Jointz muy be ured for prequaiifiod CMAW {ercapt GMAWSS) and FCAW,

E  Minimum weld size (E) 33 shiwn In Table 3.4, § o5 specified o drawingz. '

i i filat welds are used In siwieally oaded atuciires fo reinforee graova walds In comer and Tloints, theso ahall bs equal o 1/2 T,
it need not mceed 3/8 in, (10 mm), Groove welds Incomarand Fiaints of eygiically laaded structuras shall ba riftored with fitet

~ weids aqualio 1/4 Ty, but nead not 2vceed 373 b, {10 mm], -

M:  Usubie-groms welds may hava grooves of unequal depth, but ths depth of the shallower groove shall be 5o Jess than onedgurth of
the thicknezs of the thinnar part joined. :

Mp; Doutis-groove wekls may have grocves of unsqual depih, privided thade conform (o the imiaions of Nols E. Also tho wald xlze
{E} applfes indiidunlly to aach groovs, . .

N: The nd'i;'m:aﬂon of the two mesnbars In the jains miy vary frot 138* to 1B0™ for butt Joints, or 45° 10 135* for carnpr jofnia, br 45° (o
50" for Tioints, - .

v For comer Jols, the oulside froove prepanmiion may ba In elthar of both members, provided the basle greove configusation = nt
changed and adoquate adge distanca I malntalned to support tha welding operailons without excassive adge melting.

Z Weldsize (B} is based on jolte walded Rush. .
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