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WILLBROS GOVERNMENT SERVICES

JOB NO.:

54118

CLIENT NAME: NAVFAC

PREPARED BY: TDA

CHECKED BY: GH

DATE:

SHEET:

1/27/2010

Rev 1

1

1

SUBJECT: Welding Procedure Specifications (WPS) & Procedure Qualification Record (PQR)
Material | P | Process ‘Consumable/ Required | Progression | WGS/InServ| Remarks
No. Rod Position Weld
Procedure
(see P No. ) 1 SMAW 7018 6G ™ UP (ALL) 1-5-1
(see P No. ) 1 SMAW E7024 1F F 1-5-10
(see P No. ) 1 SMAW 5P (6010) 6G VDOWN(ALL) 1-S-6
(see P No. ) 1 SMAW 5P /7018 6G ™ UP (ALL) 1-S-4
(see P No.) 1 GTAW/SMAW ER70S /7018 6G ALL 1-TS-1
(see P No.) 1 FCAW 1G/2G ALL 1-F-1

1. Per ASME IX Code Requirements.

2. System - Tanks, Piping & Pipe Attachments or Supports.
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Woelding Procedure Specification (WPS)

WPS No.: 1-5-1 Date: 6/28/1994  Rev.No.: 0 Page 1 of2
Supporting PQR(s): P1-E-1 _
Weld Type: Groove and fillet welds

| BASE METALS (QW-403)

P-No. 1 Thickness Range: 0.1875 in. to 1.5000 in. ‘
to P-No. 1 |
| PREHEAT (QW-406) | POSTWELD HEAT TREATMENT (QW-407)
| Minimum Preheat Temperature: 50 ~ °F PWHT Type: No PWHT will be performed
| Maximum Interpass Temperature: 500 °F | PWHT Temperature : ~ None SF |
- Preheat Maintenance: None after weldment | PWHT Holding Time: ~ None |
| 1st Process 5
- Weld Process / Method | SMAW / Manual

Weld Deposit Limit | 0.0000 in. to 1.5000 in.
| POSITION (QW-405)
Position of Joint | All Positions
Weld Progression | Vertical up
FILLERMETAL (QW-404)
AWS Classification E7018
SFA Spec. / F-No. | - / + -
A-No. or Chemical Composition S |
Filler Metal Trade Name i |
Pass Greater Than %" No el S il
Filler Metal Size (in.) 18 | __SBz | 36
ELECTRICAL (QW-409)
Welding Amperage Range ~90-160 | 110-200 | 200-300
Welding Voltage Range o | n/r | nfr
Travel Speed (in/min} _ Var, | Var. | Var.
Max. Heat Input (J/in) g None
| Current Type and Polarity e DCEP (reverse) -
l TECHNIQUE (QW-410)
Peening fee — None
‘ Stringer or Weave Bead * Stringer and weave bead

(1) No peening done \\lih’{lg_s_ p;gp;clué;:_

‘No pass greater than 1/2" allowed.

Preheat to 175F if "T" > 1" and C > 0.30%;To 200F if 1.25 <"T" <= 1.5"

C-WPS IX-W-WPw2010.1.0

Form 1999 Rey. 0



INTEGRATED SERVICE COMPANY, L.L.C.

Welding Procedure Specification (WPS)

WPS No: 1-8-1 Rev. No.: 0
JOINT DESIGN (QW-402)
Weld Type:  Groove and fillet welds

Joint Type
Single-V groove
Single-bevel groove
Single-V groove
Double-bevel groove

Backing 7
no backing
1o backing

~gouged & back welded

Square gréo_vc_ i

Square groove
Fillet Welds: All (QW-431.4)
Retainers: None

_ Tejoint
no backing

See fabrication drawing.

_gouged & back welded 77

Root Opening

3/16™ max.
3/16" max.
1/4" max.

|- In’4'f'_ma.\;.
~ gouged & back welded

1/4" max.
/32" max.
3/32" max.

Page 2 0f2

Groove Angle Root Face  Groove Radius

50 degree min. /8" max,

45 degree min. ! /8" max. N
50degreemin. |  3/16"max, =

45 degree min. | 3/16" max,

45 degree min. 316" max.

| WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN
| REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD

JOINTS SHOWN IN THIS WPS.

Initial and Interpass le:am'n; With wire brush clean 1" bath sides of wcldjuint.-

Method of Back Gouging: _Grind until all defects are removed.

Minimum prehear must be maintained during thermal cutting. tacking.

and welding operations.

Welds shall be cleaned between each pass. When completed, remave all

slag and projections.

We certify that the statements in this specification are correct and in accordance with the requirements of Scetion X of the ASME Code.

By:W

6/28/1994  QC Manager

David S. Glaves

Date

C-WPS IX - W - WPW 2010.1,0
Fornr 1999 Rev, 0



INTEGRATED SERVICE COMPANY, L.L.C.

m 1900 N. 161st, E. AVENUE
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Awiaeca Cosmny Procedure Qualification Record (PQR)
PQR No.: P1-E-1 e Date: 3/17/1975 WPS No.: 1-8-1 . Page 1 0f2
JOINT DESIGN (QW-402) - BASE METALS (QW-403)
Weld Type: Groove weld | Specification Type and Grade:
Groove Type: Single-V groove | SA-515, Grade 70 to SA-515, Grade 70
Backing: Open butt, no back weld P-No. | GroupNo. 2 to P-No. 1  GroupNo. 2
Root Opening: ~ 1/8 in. Root Face:  1/16 in. | Thickness (in.):  0.7500
GrooveAngle: 60 _° ~~ [POSTWELDHEATTREATMENT (QW-407)
| PREHEAT (QW-406) r Type:  NoPWHT performed
Minimum Preheat Temperature: . s8. _FR PWHT Temperature: None o
Maximum Interpass Temperature: 500 R | PWHT Holding Time: None hr,
Preheat Maintenance: _ None after weldment ? ol
1 1st Process
Weld Process / Method ‘ SMAW / Manual '
POSITION (QW-405) ;
Position of Joint \ 3G - Vertical
Weld Progression i Vertical up
| FILLERMETAL (QW-404)
| AWS Classification ) E7018 .
SFA Spec. /F-No. | S i 4
A-No. or Chemical Composition | 1 e
Filler Metal Trade Name n'r
Weld Deposit 't" (in.} 0.7500
i Pass Greater Than %™ No
- Filler Metal Size (in.) — 18 [ 532 | -
| ELECTRICAL (QW-409)
- Amperage Used 50-110 | 110-150 | -
| Voltage Used ‘ 20 | 2223 | i
Travel Speed (in/min) 1-9 | 4-9 | B,
Max. Heat Input (J/in) g None
Current Type and Polarity e DCEP (reverse) y S T
TECHNIQUE (QW-410) ‘
Stringer or Weave Bead Stringer and weavebead
(1) Peening was not used with this weld test. - e
No Pass > 1/2" t. B . A —1

C-PQRIN - W - WPW 2010.1.0
Form 1999 Rev. 0




POR No.: P1-E-1
Dizmeter
Specimen No. (in.)
[ 0521 |
2 0.521

~ QW-462.2 Side bend

Location

SASISHAZ
Weld Metal

| s

180: )

Welder's Name: Herman Kohlmeyer

PQR was done and welding of coupon was witnessed by; Cust-0-Fab Inc

Test conducted hy: Metlab Testing Services

Type and Figure No. =
QW-462.2 Side bend |

INTEGRATED SERVICE COMPANY, L.L.C.

Procedure Qualification Record (PQR)

Page 2 of 2
- 'l'ens_i|e Test (QW-150) gy VPR = -
Area Ultimate Total Ultimate Unit Failure Type
(in) Load (Ib) Stress (PSI)  and Location.
. ) AR 40, BA300 Weld metal §
TR 17400 81700 Weld metal
Guidedjeﬂ{_e_s_ts (QW-160) _E- BT
_ Result | Type and Figure No. _ Result el
__ Satisfacfory ~ QW-462.2 Side bend Satisfactory
Satisfactory ] QW-462.2 Side bend _ Satisfactory
Hardness Test - Brinell hardness
; e g Readings 3
185 [ 0 . - .
170 185 & e B - —"y
LD.: B - Stamp No.: K

. Lab Test No.: Pl-E-1

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

By:

3/17/1975

David S Glaves Date

QC Manager

C-PORIX - W - WPW 2010.1.0
Forar 1999 Rev. d



INTEGRATED SERVICE COMPANY, L.L.C.
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Welding Procedure Specification (WPS)

WPS No.: _1-5-10 Date: 7/30/2008  Rev.No.: 0 Page 1 of 2
Supporting PQR(s): 7024-A
Weld Type: Groove and fillet welds

BASE METALS (QW-403)
P-No. 1 Thickness Range:  0.0625 in. to 0.7500 in.
to P-No. 1

| PREHEAT (QW-06) | POSTWELD HEAT TREATMENT (QW-407)

| Minimum Preheat Temperature: 60 °F PWHT Type: No PWHT will be performed
| Maximum Interpass Temperature: 400 oE PWHT Temperature : ~ None &
Preheat Maintenance: ~ None ! PWHT HoldingTime:  None
f 1st Process
- Weld Process / Method ; SMAW / Manual
- Weld Deposit Limit 0.7500 in. maximum
- POSITION (QW-105) |
Position of Joint Flat only
Weld Progression ~ N/A .
| FILLERMETAL (QW-404)
| AWS Classification e E7024
| SFA Spec./ F-No. 5.1 / 1
A-No. or Chemical Composition e S 1
Pass Greater Than 4™ e No
Filler Metal Size (in.) 532 | 316 e 1/4
ELECTRICAL (QW-409) ‘
! Welding Amperage Range 170-240 |  220-300 | 260-350
. Welding Voltage Range n/r | ] n'r
Travel Speed (in/min) Var, | Var.
Max. Heat Input (J/in}) __None
. Current Type and Polarity DCEP (reverse) S S
| TECHNIQUE (QW-410)
 Peening . Nowe
. Stringer or Weave Bead Stringer and weave bead
\ Multiple / Single Pass (per side) | ——— Multipass

C-WPS IX - W - WPW 2010,1.0
Form 2007 Rev. 0



INTEGRATED SERVICE COMPANY, L.L.C.

Welding Procedure Specification (WPS)

WPS No.: 1-8-10 Rey. No.: 0 Page 2 of 2
JOINT DESIGN (QW-402)
Weld Type: Groove and fillet welds
Joint Type i Backing Root Opening ~ Groove Angle Root Face Groove Radius
Single-V groove No backing 3/16" max . 50 deg min 1/8" max ¥ -
_ Single bevel _ No backing . 3M6"max |  45depmin 1/8" max B
Single-V groove Gouged & back welded 1/4"max | 50deg min 316" max
Double bevel - Gouged & back welded ~ 1/M4"max | 45degmin 3/16" max e
Double-V groove . Gouged & back welded | 174" max - 45degmin 316" max
- Squaregroove T-joint 1/32" max gl ) - =
Square groove i - Na backing 3/32" max =

Fillet Welds: Al fillet sizes on all base metal thicknesses and all dinmeters.

Retainers: None AN

| WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN
REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD
JOINTS SHOWN IN THIS WPS,

 Initial and lnte;pass Cle;niﬁg: W%tig wug: Brush 61:3;;] lglc;l 55 ﬂ;‘l) 0_1'1 -i)o-tl_l_sides of‘ we]drjnim

| Method of Back Gouging: When required, grind until all defects are removed. 1

Minimum preheat must be maintained during thermal cutting, tacking, and welding gperations.
| Welds shall be cleaned between each pass. When completed, remove all slag and projections.

We certify that the statements in this specification are correct and in accordance with the requirements of Section [X ol the ASME Code.

By: é 2 @ 7/30/2008  QC Process Manager
D " Date

avid Haas

C-WPS IX - W - WPW 2010.1.0
Form 2007 Rev. 0



INTEGRATED SERVICE COMPANY, L.L.C.

m 1900 N. 161st. E. AVENUE
INSERV

TULSA, OKLAHOMA 74116

INTEGRATED SERVICE GOMPANY LLT

Gy e Procedure Qualilication Record (FQR)
POQR No.: 7024-A ~ Date: 10/21/1987  WPSNo. 1-S-16 Page 1 of 2
| JOINT DESIGN (QW-402) | BASE METALS (QW-403) y |
WeldType: ~ Grooveweld | Specification Type and Grade: |
; Groove Type: ~ Single-V groove =8 \ SA-36 to SA-36
{Backing: ~ Open butt, nobackweld ' P-No. 1  GroupNo. 1 to P-No. 1 GroupNeo. 1 |
Root Opening;: 332 s Root Face: 1/8  in. | Thickness (in.): 03750
| Groove Angle: 60 " o] s | POSTWELD HEAT TREATMENT  (QW-407)
PREHEAT (QW-406) | Type: No PWHT performed
Minimum Preheat Temperature: 100 . : PWHT Temperature: None ___°F S
| Maximum Interpass Temperature: 400  °F ‘ PWHT Holding Time: ] None hr.
- Preheat Maintenance: ~~ Noneafterwelding .
‘ I Ist Process |
| Weld Process/ Method ! SMAW / Manual |
| POSITION (QW-405) ’
 Pasition of Joint 1G-Flat l
- Weld Progression . R .. T , !
FILLERMETAL (QW-404) |
- AWS Classification .  E1024 '
' SFA Spec. / F-No. =y 5.1 — 3 W }
A-No. or Chemical Composition e 1 e e
. Filler Metal Trade Name T wr 5
| Weld Deposit 't' (in.) 03750 SR
| Pass Greater Than %" o No
Filler Metal Size (in.) e ;. [ N - Ty
ELECTRICAL (QW-409) i
Amperage Used 195 | 225 | 255 |
Voltage Used | 24 i 27 | 28 1
Travel Speed (in/min) i 3-5 | 57 ] 6-8 w
Max. Heat Input (J/in) P . .ioNE == — '
Current Type and Polarity __ DCEP (reverse)
TECHNIQUE (QW-410) :
Stringer or Weave Bead P Stringer and weave bead
(1) Peening was not used with thisweldtest. = )

C-PQR IX - W - WPW 2010.1.0
Foro 1999 Rev, 0



INTEGRATED SERVICE COMPANY, L.L.C.
Procedure Qualification Record (PQR)

PQR No.: 7024-A - Page 2 0172

Tensile Test (QW-150)

Width Thickness Area Ultimate Total Ultimate Unit Failure Type
SpecimenNo. | (in)  (in) {in?) ~ Load(lb) . Stress(PSI} ~ and Location
] i | Loo0 0.375 0.375 28000 Lm0 Base metal
2 | 1.000 0375 | 0375 28000 ‘ 74700 _ Base metal ul

Guided Bend Tests (QW-168)

_ TypeandFigureNo. Result __ TypeandFigure No. L _ Result
~ QW-462.3(a) Face bend Acceptable | QW-462.3(a) Root bend _ Acceptable
QW-4623(a) Facebend ~~ Acceptable | QW-462.3(a)Rootbend  Acceptable
Hardness Test - Brinell hardness
Location " ol Readings T il —
SA-36 BM L dom f U8 o s R S B ) |
 SA-36 HAZ L _dgs | max | 5a | i f— , -3
Weldmetal | 160 | 163 188 | e el et a I . =

Visual Examination: Satisfactory
Liquid Penetrant Test: Satisfactory

Added hardness, visual and penetrant results January 12, 2009,

Welder's Name: Charlie Wood Juy LD+ - o StampNo.: A

PQR was done and welding of coupon was witnessed by: Cust-O-Fah
Test conducted by: Tulsa Testing and Insp.

Lab Test No.: _7024-A

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 Seetion 1X of the ASME Code.

By: WJL@@ 10/21/1987  QC Manager

David 8. Glaves Date

C-PQRIX - W - WPW 200h1.0
Form 1999 Rev. 0
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INTEGRATED SERVICE COMPANY, L.L.C.

1900 N. 161st. E. AVENUE
TULSA, OKLAHOMA 74116

Welding Procedure Specification (WPS)

WPSNo: 1-8-6  Date: 2241999  Rev.No: 2 Date: 7/16/1999 Page 1 of2
Supporting PQR(s): 99-010016-2
Weld Type: Groove and fillet welds
BASE METALS (QW-403)
| P-No. 1 Thickness Range: _0.1875 in. t0 0.8640 in.
|to P-No. 1
- PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407)
! Minimum Preheat Temperature: 60 B | PWHT Type: No PWHT will be performed
Maximum Interpass Temperature; 550 2 | PWHT Temperature : None i
Preheat Maintenance: None after weldment _ | PWHT Holding Time: None o,
Ist Process
Weld Process / Method SMAW / Manual
Weld Deposit Limit 0.0000 in. to 0.2500 in. =1
POSITION (QW-405)
Position of Joint All Positions
Weld Progression Any {
 FILLERMETAL (QW-404)
" AWS Classification E6010
SFA Spec. / F-No. ER / :
| A=No. or Chemical Composition | .
i Filler Metal Trade Name n'r
' Pass Greater Than %" No
| Filler Metal Size (in.) 3/32 | G R -
! ELECTRICAL (QW-409)
Welding Amperage Range 60-90 | BO-120 | 110-165
Welding Voltage Range r | o't i n/r
Travel Speed (in/min) Var | Var, | Var.
| Max. Heat Input (J/in) n None
| Current Type and Polarity 2. DCEP (reverse)
| TECHNIQUE (QW-410)
Peening o Bl = None ‘
Stringer or Weave Bead Stringer and weave bead =3

?I) No peening done with this procedure.

Revision 2: Progression.

Preheat to 175F if "T" > 1" and C > 0.30%; To 200F if 1.25" < "T" <= 15"

C-WPS IX - W - WPW 2010.1.0
Form 1999 Rev, 0




INTEGRATED SERVICE COMPANY, L.L.C.
Welding Procedure Specification (\YPS)

WPS No.: 1-8-6 Rev. No.: 2 Page 2 0f2
JOINT DESIGN (QW-402)
Weld Type: ~ Groove and fillet welds
_ Joint Type Backing __Root Opening | Groove Angle  Root Face Groove Radius
Single-V groove ) no backing 316" max.  SOdegreemin.  1/8" max. 3 =¥
Single-bevel groove no backing _ 6"max. | 45degeemin.  \'max.
Single-V groove ~ pouged & back welded 14" max, SOdegreemin, ~ 3/16"max. j: ]
Double-bevel groove gouged & back welded 14" max.  45degree min, 3/16" max.
Double-V groove ~ gouged & back welded 1/4" max, 45 degreemin.  3/16"max. | ]
Square groove _T-joint R | J 1 -
Square groove ~ no backing 3/32" max. - — | B

Fillet Welds: All (QW-451.4)
Retainers: None
See fabrication drawing. . g g ) o ! R el
WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN

REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD
JOINTS SHOWN IN THIS WPS.

Initial and Interpass Cleaning: With wire brush clean 1" both sides of weld joint.
Method of Back Gouging: When required, grind until all defects are removed.
Minimum preheat must be maintained during thermal cutting, tacking,

and welding operations.

Welds shall be cleaned between each pass, When completed. remove all

slag and projections.

We certify that the stalements in this specification are correct and in accordance with the requirements of Section IX of the ASME Cods,

By: W 224/1999  QC Manager

David 8. Glaves Date

C-WPS IX - W - WPW 2010.1,0
Form 1999 Rev, D
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INTEGRATED SERVICE COMPANY, L.L.C.
1900 N. 161st. E. AVENUE
TULSA, OKLAHOMA 74116

Procedure Qualification Record (PQR)

PQR No.: 99-010016-2 ~ Date: 1/8/1999  WPSNo.: 1-§6 N Page 1 of2
JOINT DESIGN (QW-402) | BASE METALS (QW-403)
Weld Type: Groove weld —at=R i Specification Type and Grade:
Groove Type: _ Single-V groove | SA-106,GradeB  to SA-106,GradeB
Backingg ~ Open butt, no back weld | PNo._ 1 GroupNe, 1 to P-No. 1  GroupNo. 1
RootOpening: 1/ in.  Root Face: 116 in. | Thickness (in): 04320 =
Groove Angle: 75 ° Diameter (in.):  6.6250
PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407)
Minimum Preheat Temperature: 60 NE Type: No PWHT performed S
Maximum Interpass Temperature: 350 & PWHT Temperature: ~ None i 2

| Preheat Maintenance: None | PWHT Holding Time: None hr,

| f Ist Process [ 2nd Process

' Weld Process / Method | SMAW / Manual SMAW / Manual i
POSITION (QW-405) | =

 Position of Joint | 6G - 45 degree pipe : 6G - 45 degree pipe

- Weld Progression Vertical up and down i Vertical up and down

| FILLERMETAL (QW-404)
AWS Classification | _ E6010 . E7018 B .
SFA Spec. / F-No. ! 5.1 A B SH R e
A-No. or Chemical Composition | 1 T B
Filler Metal Trade Name . wr nir B
Weld Deposit 't' (in.) 0.1250 0.3070 -
Pass Greater Than ¥%": = No N No el

' Filler Metal Size (in.) 332 | . | - 118 e o U e —

ELECTRICAL (QW-409) )
Amperage Used 90 - | . 100 | VORI Ly T

| Voltage Used TR &% el : 24| W

Travel Speed (in/min} Var. IE s m& 37 - Var. | - | -
Max. Heat Input (J/in) ~__None B I Nopee ~

Current Type and Polarity AT DCEP (reverse) & _ DCEP (reverse)
TECHNIQUE (QW-410) ‘ =
Stringer or Weave Bead Stringerbead _ Stringerbead —y

(1) Peening was not used with this weld test.

Revised to define root pass progression up, fill passes down. .

C- PQR IX - W - WPW 2010.1.0
Form 1999 Rev. 0



INTEGRATED SERVICE COMPANY, L.L.C,
Procedure Qualification Record (PQR)
POR No.: 99-010016-2

’fgnsile Test (QW-150)

Width Thickness Area Ultimate Total Ultimate Unit
Specimen No. 1T e e 53 {finy ' Load(lb} Stress (PSI)
1 o 0399 029 24110 81500
2 0745 | 038 | 0286 23890 83500
Guided Bend Tests (QW-160)
Type and Figure No. ' Result Type and Figure No. '
QW-4622 Sidebend _ Satisfactory QW-462.2 Side bend
QW-462.2 Side bend __ Satisfactory QW-462.2 Side bend d
Hardness Test - Brinell hardness
‘ ~ Location sk __Readings
SA-106 BM =N 130 160 T e wmesie i B
SA-106 HAZ 185 | 185 997 | - |
Weld Metal 190 190 i85 & N
Welder's Name: Jesse Hobbs N | B . N Stamp No.:

PQR was done and welding of coupon was witnessed by: Cust-O-Fab Service Co.
Test conducted by: Sherry Laboratories.

- . Lab Test No.: 99-010016-2

Page 2 0f2

Failure 'ITypc
_and Location

Ductile - BM
__Ductile - BM

__Res;ii ;_
_Satisfactory
_Satisfactory

IH

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.

By:w‘ﬂ

1/8/1999
Date

David 5. Glaves

QC Manager

C-PORIN - W - WPW 2010.4.0
Form 1999 Rev. 0



INTEGRATED SERVICE COMPANY, L.L.C.

mm l N 5 ERV 1900 N. 161st. E. AVENUE
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Welding Procedure Specification (WPS)

WPS No.: 1-5-4 Date: 1/8/1999 Rev. No.: 0 Pape 1 of2
Supporting PQR(s): _§9-010016-2
Weld Type: Groove and fillet welds

BASE METALS (QW-403)
P-No. 1 Thickness Range:  0.1875 in. to 0.8640 in.

to P-No. 1
- PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407)
' Minimum Preheat Temperature: 60 °F PWHT Type: No PWHT will be performed

Maximum Interpass Temperature: b I o PWHT Temperature : __None TR
Preheat Maintenance: None | PWHT Holding Time: N None
1 ? Ist Process 2nd Process

Weld Process / Method SMAW / Manual SMAW / Manual

Weld Deposit Limit 0.2500 in. maximum 0.6140 in. maximum

POSITION (QW-405)
- Position of Joint All Positions All Positions
‘ Weld Progression Any Vertical up
i FILLERMETAL (QW-404) -

AWS Classification E6010 L7018 o= &

SFA Spec. / F-No. ) g4 - - Y 3 51" / Sy
A-No. or Chemical Composition | 1 el 1 il W)y
Pass Greater Than 3" ) No ‘ No E
Filler Metal Size (in.) Bz /8 I s 37| T T
ELECTRICAL (QW-409)

Welding Amperage Range 60-90 | 80-120 | 110-165 _T0-110 ] 90-160 | 130-220
Welding Voltage Range n'r | 't | wr n'r il i1 | o/
Travel Speed (in/min) | Var | Var. i Var, ~ Var I Var. | Var.

Max. Heat Input (J/in) A None i None

Current Type and Polarity DCEP (reverse) L DCEP (reverse) -
TECHNIQUE (QW-410) ‘

Peening ‘ None ~ None

Stringer or Weave Bead | Stringer bead e Stringer bead

Multiple / Single Pass (per side) | _ Multipass Multipass e,

C-WPS IX - W - WP 2010.1.0
Form 1005 Rev, 0



INTEGRATED SERVICE CONPANY, L.L.C,
Welding Procedure Specification (\YPS)

WPS No.: 1-5-4 Rev. No.: 0 Page 2 0f 2
JOINT DESIGN (QW-402)
Weld Type: Groove and fillet welds
Joint Type Backing Root Opening | Groove Angle | RootFace  Groove Radius
Single-V proove No backing 316" max | SOdegmin | 1/8"max ¥ i
Single bevel No backing 316" max 45degmin | 1/8" max
Single-V groove ~ Gouged & back welded 1/4"max | 50degmin e’max . |
Double bevel Gouged & back welded 1/4" max | 45degmin 36" max | e
Daouble-V groove . Gouged & backwelded 14" max | A5degmin |  3/16" max - 1
_ Square groove T-joint 1/32" max ol T || A S
Square groove No backing 3/32" max |

Fillet Welds: Al fillet sizes on all base metal thicknesses and all diameters.

Retainers: None 0 e S PR

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN
REFERENCE [N AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD
JOINTS SHOWN IN THIS WPS.

Initial and Interpass Cleaning: _With wire brush clean | inch;(ZS mm) on both sides of weld joint
Method of Back Gouging: When required, grind until all defects are removed.

Minimum preheat must be maintained during thermal cutting, tacking, and welding operations.
} Welds shall be cleaned between each pass. When completed, remove all slag and projections.

We certify that the statements in this specification are correct and in accordance with the requirements of Section IX of the ASME Code.

By: m r 1/8/1999  QC Manager

David 5. Glaves Date

C-WPS IX - W-WPW 2010.1.0
Foro 2005 Hey. 0
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INTEGRATED SERVICE COMPANY, L.L.C.
1900 N. 161st. E. AVENUE
TULSA, OKLAHOMA 74116

Procedure Qualification Record (PQR)

PQR No.: 99-010016-2 ~ Date: 1/8/1999  WPSNo.: 1-5-4 Page 1 of 2
| JOINT DESIGN (QW-402) BASE METALS (QW-403)
| Weld Type: ~_ Groove weld B | Specification Type and Grade:
Groove Type: ~ Single-V groove | _SA-106,Grade B to SA-106, Grade B
- Backing: ~ Open butt, no back weld | PNe. 1 GroupNo. 1 to P-No. 1 GroupNo. 1
| Root Opening: ~ 1/8 in. Root Face: 1/16  in. | Thickness (in.):  0.4320
| Groove Angle: s ®° Diameter (in.):  6.6250 ‘
| PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407) |
Minimum Preheat Temperature: 60 °F | Type: No PWHT performed —_ .
. Maximum Interpass Temperature: 350 o o1 PWHT Temperature: None . b i
| Preheat Maintenance: None | PWHT Holding Time: None hr. |
‘ ‘ Ist Process 2nd Process
Weld Process / Method 3 SMAW / Manual SMAW / Manual
| POSITION (QW-405)
J‘ Position of Joint 6G - 45 degree pipe 6G - 45 degree pipe
| Weld Progression Vertical up and down Vertical up and down
| FILLERMETAL (QW-404} |
AWS Classification —— ~ E6010 ~_E7018
SFA Spec. / F-No. [ 5.1 / 3 5.1 — i
A=No. or Chemical Composition | — et 1.4 L N 1 T |
Filler Metal Trade Name e nir = -y o e L
Weld Deposit 't' (in.) e 0.1250 & o 03070 =
Pass Greater Than '4": No B No S
Filler Metal Size (in.) 33 | = | - 18 | - TR TR
ELECTRICAL (QW-409) -
Amperage Used 90 = | - 100 oy - 5 i g
Voltage Used 23 i - - | = 24 | - | -
Travel Speed (in/min} ~ Var. lie_— =5 Jis - Var, | - | -
| Max. Heat Input (J/in) ~ Nome None
1 Current Type and Polarity = DCEP (reverse) DCEP (reverse)
| TECHNIQUE (QW-410) |
Stringer or Weave Bead PO Stringer bead Stringer bead -

(1) Peening was not used with this weld test.

Revised to define root pass progression up, fill passes doyg._ )

C-POR IX - W - WPW 2010.1.0
Form 1999 Rev. 0



POR No.: 99-010016-2

INTEGRATED SERVICE COMPANY, L.L.C.

Procedure Qualification Record (PQR)

Tcns_ile_ 'l_'est (QW_-I 50)

Page 2 of 2

Width Thickness Area Ultimate Total Ultimate Unit ‘ Failure Type
‘ Specimen No. (in.) (in.) ! (in®) Load (Ib) Stress (PSI) and Location
‘ [ 0.743 039 | 029 24110 81500 Ductile - BM
\ 2 0.745 0.384 [ 0.286 23890 83500 | Ductile - BM
Guided Bend Tests (QW-160)
Type and Figure No. i ~ Result Type and Figure No. BESI_.I_II__‘i
QW-462.2 Side bend B Satisfactory QW-462.2 Side bend Satisfactory
QW-462.2 Side hend Satisfactory QW-462.2 Side bend Satisfactory
Hardness Test - Brincll hardness
~ Location ooy s __Readings —
SA-106 BM 150 | 150 160 | 5
SA-106 HAZ 185 | 185 190 ) I =
Weld Metal 19 | 190 B 0 3 KN
Welder's Name: Jesse Hohbs LD: Stamp No.: JH

PQR was done and welding uf"coup{m was witnessed by: Cust-O-Fab Service Co.
Test conducted by; Sherry Laboratories

Lab Test No.: 99-010016-2

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.

1/8/1999  QC Manager

David 8. Glaves Dare

C-PQRIX - W~ WPW 2010.1.0
Farm 1999 Rey. 0



Mm INTEGRATED SERVICE COMPANY, L.L.C.
1900 N. 161st. E. AV

TULSA, OKLAHOMA 74116
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T A Waiesns Compasr

Welding Procedure Specification (WPS)

WPS No.: 1-TS-1 Date: 7/20/1994  Rev.No.: 0 Page 1 of 2
Supporting PQR(s): 92-159-1
Weld TvPe ~ Groove and fillet welds
BASE METALS (QW-403)
P-No. 1 Thickness Range:  0.1875 in. to 1.5000 in.
to P-No. 1
PREHEAT (QW-406) | POSTWELD HEAT TREATMENT (QW-407)
| Minimum Preheat Temperature: _ 200 °F PWHT Type: No PWHT will be performed
Maximum Interpass Temperature: 350 °F PWHT Temperature : None __°F
Preheat Maintenance: None after weldment PWHT Holding Time: None
! 1st Process 2nd Process
' Weld Process / Metbod GTAW / Manual SMAW / Manual
Weld Deposit Limit (1.0000 in. to 0.3750 in. — 0.0000 in. to 1.1250 in. {
- POSITION (QW-405) }
- Position of Joint All Positions All Positions |
Weld Progression Any Vertical up |
' GAS (QW-408) | "
| Shielding Gas/ CFH 100% Argon /__ 27-36
‘ - Trailing Gas / CFH None / -
\ Backing Gas/CFH None ! -
| FILLER METAL (QW-404)
| AWS Classification  ER7082 ~ _E018
‘ SFA Spec. / F-No. 518 / 6 5.1 4
A-No. or Chemical Composition | . 1 " b b L
' Filler Metal Trade Name _ I ', | L . [V .
' Filler Metal Product Form - Bare (Solid)
Consumable Insert None =i}
Pass Greater Than '2": No .
Filler Metal Size (in.) 1/16 | 3/32 | 118 532 | 36| 32
ELECTRICAL (QW-409)
Welding Amperage Range 70-150 | 80-180 | 130-275 130-220 | 200-300 | 250-350
Welding Voltage Range n'r [ @ | n/r n/r | i n/r
Travel Speed (in/min) Var. | Var. | Var. Var. | Yar. ] Var.
Max. Heat Input.(J/in) [Ipa=cte™ ~ None e None —
Current Type and Polarity |  DCEN (straight) DCEP (reverse)
Tungsten Type / Size | EWTh2 116"~ 3/16"
Pulsed Current Iy _ MNere 0000 I
TECHNIQUE (QW-410)
Pecning | None None
Stringer or Weave Bead ’ _ Stringer and weave bead . ol Stringer and weave bead
Multiple / Singlc Pass (per side) Multipass
Nozzle / Gas Cup Size ‘ _ #5t0#10 =
(1} No peening done with this procudurc ol _ s Ao, -
No pass greater than 1/2" allowed. = L il =l
Preheat to 200 Deg.F.for repairs. = el

' Preheat to 175F if "T" > 1" and C > 0.30%:To 200F if 1.25 < "T" <=1.5"

C-WPSIX-W.-WPW2010,1.0
Form 1999 Rev. 0



INTEGRATED SERVICE COMPANY, L.L.C.

Welding Procedure Specification (WPS)

WPS No: 1-TS-1 . Rev.No: 0 Page 2 of 2
JOINT DESIGN (QW-402)
Weld Type: Groove and fillet welds B
~ Joint Type | Backing | Root Opening Groove Angle ~ Root Face Groove Radius
] Single-V groove | no backing | 316"max. 50 degree min, 1/8" max. =3 i_
__ Single-bevelgroove  nobacking  3/16"max. 45 degree min. V8" max.
Single-V groove | pouged & back welded | 1/4" max. _ 50degree min, . 3/16" max. =
_ Double-bevel groove | gouged & backwelded | [M4"max,  45degreemin. . 316" max. =T
i Double-V groove . gouged & back welded A /4" max. 45 degree min. 3/16" max. |
(o, Square groove | T-joint 132" max, | v a o - 5l
~ Square groove ~no backing 3/32"max.

Fillet Welds: Al (QW-451.4)
Retainers: None

See labrication drawing.

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN
REFERENCE TN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD
JOINTS SHOWN IN THIS WPS.

Initial and Interpass Cleaning: With wire brush clean 1" both sides of weld joint.
Method of Back Gouging:  Grind unti] all defects are removed.

Minimum preheat must be maintained during thermal cutting. tacking.

and welding operations.

Welds shall be cleaned between each pass. When completed, remove all

slag and projections.

We cerlify that the statements in this specification are correct and in accordance with the requirements of Scction IX of the ASME Code.

By: Qenid ol s 7 7/20/1994 QC Manager

David 5. Glaves Dare

C-WPSIX -W - WPW 2010, 1.0
Furm 1999 Rey, 0
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PQR No.: 972-1@-}

INTEGRATED SERVICE COMPANY,

1900 N. 161st, E. AVENUE
TULSA, OKLAHOMA 74116

\/

Date: 1/10/1992 WPS No.: 1-TS-1

JOINT DESIGN (QW-402)
Weld Type:

Groove weld

L.L.C.

Procedure Qualification Record (POQR)

Page 1 of 3

' Groove Type:
Backing:

| RootOpening: ~ 1/8
Groove Angle: 60-70 2

' None

Slngle—V groove
~ Open butt, no back weld
in.

BASE METALS (QW-403) = |
‘ Specification Type and Grade: |
| SA-516, Grade 70

to _SA-516, Grade 70 |

' P-No. |

Root Face: _11’_3@ _-il?

- None

" Thickness (in.):

Group No. 2
0.7500

to P-No. 1 Group No. 2

- PREHEAT (QW-406)
| Minimum Preheat Temperature:

| Type:

| POSTWELD HEAT TREATMEI\'I (QW-407)

No PWHT performed

175 i

| Maximum Interpass Temperature:

| Preheat Maintenance:

450 °F

None after weldment

_ I NIA

| PWHT Temperature:
| PWHT Holding Time:

~ None
None

| None

Weld Process / Method
| POSITION (QW-405)
| Position of Joint
| Weld Progression ;
| Notes i

GAS (QW-408) |
. Shielding Gas / CFH

Trailing Gas / CFH
' Backing Gas / CFH
| FILLER METAL

AWS Classification
| SFA Spec. / F-No. !

A-No, or Chemical Cumposrtmn
| Filler Metal Trade Name
- Filler Metal Product Form

Consumable Insert
| GTAW Flux
| Weld Deposit 'f' (in.)

Pass Greater Than 5™

Filler Metal Size (in.)

ELECTRICAL (QW-409)

Amperage Used

. Voltage Used

| Travel Speed (in/min)

' Max. Heat Input (J/in)

| Current Type and Polarity
Tungsten Type / Size

(QW-404)

| Pulsed Current ‘ i

 TECHNIQUE (QW-410)

' Thermal Processes: |
\ Stringer or Weave Bead Fe
| Multiple / Single Pass (per side) |
| Nozzle / Gas Cup Size [

Ist Process
GTAW / Manual

1G - Flat

2nd Process
SMAW / Manual

1G - Flat

N/A

N/A

None

None

100% Argon /

None / -

None / -

ER70S-2
5.18 /
1

__ E0I8

n/r

n/r

Bare (Solid)
Nope

N/A
0.1875 T

0.5625
No
316

532 | | >

175 N - N .

24 | 3§

NR

Var, | Va}; N
NR

DCEN (straighty

EWTh-2 /
None

No

No

Stringer bead

Stringer bead

Multipass

#8

Multipass -

‘ (]) (1) Peening was not used with this weld test.

(2) No Pass > 1/2" ¢,

10-20-08; corrected typo "No Thermal Processes".

(@) None _

C-PORIX-W-WPW 2010.1.0
Form 2006 Rev. 0



PQR No.: 92-159-1

INTEGRATED SERYICE COMPANY, L.L.C.

I'rocedure Qualification Record (PQR)

Joint Detail Image

60 10 75 deg.

;I

- |

\ l ‘ ‘[ /
118" £ 1z
—
|+ 11e"

SINGLE VEE GROOVE

Page 2 of 3

- POR Y W - WPW 2040.1.0
Form 2006 Rey, 0



INTEGRATED SERVICE COMPANY, L.L.C.
Procedure Qualification Record (PQR)
PQR No.; 92-159-1 Page 3 of 3

Tensile Test (QW-150)

| Width Thickness Area Ultimate Total Ultimate Unit | Failure Type

i Specimen No. {in.) [ (in.) (in?) Load (Ib) Stress (PSI) | and Location

| 1 0.754 0.760 0.573 43400 75700 . Base metal

i 2 0.750 0.755 0.566 43000 76000 | Base metal l

Guided Bend Tests (QW-160)

i Type and Figure No. ‘ Result ‘ Type and Figure No. - Result .
QW-462.2 Side bend [ Satisfuctory \ QW-462.2 Side bend | Satisfactory
QW-462.2 Side bend Satisfactory . QW-462.2 Side bend ~ Satisfactory -

Iardness Test - Brinell hardness
~ Location e _ Readings =
__ SA-516 BM I C. N T - Do © I i e I N e § e e
SA-516 HAZ 167 | 174 | 174 | | —_—— - |
Weld Metal 48 . M8 | 156

Visual Examination: Satisfactory

None e L e g -
Welder's Name: Paul Stokes B e ifraan . . . Stamp No.: R

PQR was done and welding of coupon was witnessed by: Integrated Service Company LLC i N
Test conducted by: Metlab Testing Services E —— . Lab Test No.: 92-159-1

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

By: o) 1/10/1992 MEG QC Manager
R Roy Laird Date

C-PQRIN-W - WPW 2000.1.0
Form 2006 Rev. 01
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WPS No.: 1-F-1
Supporting PQR(s): 20-1884-6 ; 92-2474

Date: 7/13/1994

INTEGRATED SERVICE COMPANY, L.L.C.

1900 N. 161st. E. AVENUE
TULSA, OKLAHOMA 74116

Welding Procedure Specification (WPS)

Rev.No.: 0 Page 1 of 2

Weld Type:  Groove and fillet welds

| BASE METALS (QW-403)
I P-No. | Thickness Range:

0.0625 in. to 1.5000 in.

to P-No. 1

PREHEAT (QW-406)

| POSTWELD HEAT TREATMENT (QW-407)

Minimum Preheat Temperature: 1| I PWHT Type: No PWHT will be performed o
Maximum Interpass Temperature: 600 °F { PWHT Temperature : None °F ‘
| Preheat Maintenance: None alter weldment | PWHT Holding Time: None
i | 1st Process
Weld Process / Method FCAW / Semiautomatic
‘ Weld Deposit Limit 0.0000 in. to 1.5000 in.
, POSITION (QW-405)
| Position of Joint T __All Positions
| Weld Progression ! . . Vertical up u
' GAS (QW-408) '
| Shielding Gas/ CFH l 75% Argon, 25% CO2 {2330
Trailing Gas/ CFH None f -
| Backing Gas / CFH None f S
{ FILLERMETAL (QW-404)
| AWS Classification ~ EMT1
| SFA Spec. / F-No. 5.20 / 6
| A=No, or Chemical Cornposition Syl =T W X
| Filler Metal Trade Name - ok
| Filler Metal Product Form Flux cored gl
- Supplemental Filler Metal None
Pass Greater Than 42" No
' Filler Metal Size (in.) 0035 | 0045 | 1/16
ELECTRICAL (QW-409)
' Welding Amperage Range 120-200 | 170-270 |  225-300
. Welding Voltage Range 19-24 | 2226 | 25-28
| Travel Speed (in/min) Var, | Var. | Var.
i Max. Heat Input (J/in} b None
| Current Type and Polarity _ DCEP (reverse) =
i Transfer Mode e iy Globular arc
| TECHNIQUE (QW-410)
| Peening ~ Nome x
| Stringer or Weave Bead - _ Stringerand weavebead
Multiple / Single Pass (per side) i ‘Multipass a N
| Nozzle / Gas Cup Size 2"3
| Contact Tube to Work Distance | R e

| (1) No peening done with this procedure.
| No pass greater than 1/2" allowed.

Preheat fo 175F if "T" > 1" and C > 0.30%:To 200F if 1.25 <"T"<=1.5"

T-WPS IX - W-WPW 2010.1.0
Form 1999 Rev. 0



INTEGRATED SERVICE COMPANY, L.L.C.
Welding Procedure Specification (WPS)

WPS No.: 1-F-1 ~ ReviNo: 0 Page 2 0F2
JOINT DESIGN (QW-402)
Weld Type:  Groove and fillet welds
Joint Type . Backing AIfRniolQpening Groove Angle ~ RootFace  Groove Radius
_ Single-V groove ~ no backing . 316"max. 50 degree min, 1/8" max. S
Single-bevel groove - nobacking _ 3/16" max. 45degree min.  1/8"max. N
Single-V groove gouged & hack welded 1/4" max. 50 degree min. 316"max,
_ Double-bevel groove gouged & back welded 1/4" max.  45degreemin. | 3/16"max, —
Double-V groove _ gouged & backwelded  1/4"max. | 45 degree min. ¥16"max,
~_Squaregroove T-joint 132" max. | | i
| Square groove nobacking 32 max. | — = TS

} Fillet Welds:  All (QW-451.4)

| Retainers: None
See fabrication drawing,. = . e . e W
WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN
REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD
JOINTS SHOWN IN THIS WPS.

Initial and Interpass Cleaning: _With wire brush clean 1" both sides of weld joint.
| Method of Back Gouging: Grind until all defeets are removed.

Minimum preheat must be maintained during thermal cutting, tacking,

and welding operations.

Welds shall be cleaned between each pass. When completed, remove all

slag and projections.

We certify that the statements in this specification are correct and in accordance with the requirements of Section TX of the ASME Cade.

By: W 71131994 QC Manager

David 8. Giaves Date

T-WPSIN-W -WPW 2010.1.0
Form 1999 Rev, 0
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INTEGRATED SERVICE COMPANY, L.L.C.

1900 N. 161st. E. AVENUE

INTESRATED SERVICE CourPamy LLG 110 i mLSA’ OKLAHOMA 74! 16
s D XY Procedure Qualification Record (PQR)

POR No.: 90-1884-6 Date: 4/4/1990  WPSNo.: 1-F-1 Page | of 2
| JOINT DESIGN (QW-402) ' BASE METALS (QW-403)
1 Weld Type: Groove weld - Specification Type and Grade:
| Groove Type: Single-V graove . _SA-516, Grade 70 to _SA-516, Grade 70
§ Backingg ~ Open butt, no back weld  P-No. 1 GroupNo. 2 to P-No. 1 Group No. 2
' RootOpening: 18 in.  RootFace: 1116 in.  Thickness (in.): _ 0.7500
|GmoweAngh 66+ ~ POSTWELD HEAT TREATMENT (QW-407)
| PREHEAT (QW-406) | Type: No PWHT performed
| Minimum Preheat Temperature: . _ = | PWHT Temperature: None i %
| Maximum Interpass Temperature: 400  ©°F | PWHT Holding Time: None hr.
| Preheat Maintenance: None afier weldment |
1st Process é
| Weld Process / Method FCAW / Semiautomatic i

POSITION (QW-405) j

Position of Joint - 1G - Flat |

Weld Progression N/A -

GAS (QW-408) ‘

Shielding Gas / CFH | 75% Argon, 25% CO2 i___ 35

Trailing Gas / CFH None / -

Backing Gas / CFH None / -

FILLERMETAL (QW-404) \

AWS Classification E71T-1 ‘

SFA Spec. / F-No. | 520 6 |

A-No. or Chemical Composition | - 1 ‘

Filler Metal Trade Name - DN, . 1

Filler Metat Product Form Flux cored B N

Supplemental Filler Metal None e ‘

Weld Deposit 't (in.) 0.7500 S el
| Pass Greater Than %2": No = —
| Filler Metal Size (in.) | 00450 | - T |
 ELECTRICAL (QW-409) ! ‘
| Amperage Used | 200225 | - | - ‘
| Voltage Used 20-24 | - | 5 ‘
 Travel Speed (in/min) T | . | % 1
' Max. Heat Input (J/in) N ) 27000 [

Current Type and Polarity | —————— DCEP (reverse) [
| Transfer Mode = .55 Globulararc ;
‘ TECHNIQUE (QW-410) ’ i
| Stringer or Weave Bead ! Stringer and weave bead |
‘ Multiple / Single Pass (per side) | & Multipass s irs, |
| Nozzle / Gas Cup Size | )1 e 4
‘ Contact Tube to Work Distance | A0 L ‘

|- g - H

() ‘Peening was not used with this weld test,
No Pass>1/2"t.

Added Impact Test per Lab#99-050033-1

C-POR IX - W - WPW 2010.1.0
Form 1999 Rev, 0




INTEGRATED SERVICE COMPANY, L.L.C.
Procedure Qualification Record (PQR)

PQR No.: 90-1884-6 Page 20f2
il Tensile Test (QW-150) 7 -
Width Thickness | Area Ultimate Total Ultimate Unit Failure Type
Specimen Na. (in.} (in.) [ ey Load (1b) | Blress{PST) ! _and Location
! 1 ;. - D9k 0760 _ 0.746 , 66200 - 88700 | _ Base metal
2 | 0.982 ‘ 0.755 i 0.741 65500 B840 __ Base metal
) E Hardness Test - Vickers hardness N
Location fo o, ST .- Readings B e S
SA-516 BM 167 | 158 ¥68 1 156 | 167 | 156
SA-516 HAZ TS /S O L7, S S v« Tl W v [ e & N 1/ S N )
WeldMetadl 172 176 174 166 6T | 170 168 165
Visual Examination: _Satisfactory = == g 0w
Liquid Penetrant Test: Satisfactory - - - —
Deposit Chemistry:C=0.06.Mn=1.35,P=0.009.5=0.016,Si=0.58,Cu=0.01, - = -
Ni=0.05.Cr=0.03,Mo=(1.02 gl : s - -
No addition/deletion of supplemental filler metal or powder filler metal. s B = - &
Vickers hardness test performed by Weeks Lab. 8-21-08 for Inserv. » . )
Welder's Name: Ron Cody o iy B LD ~ StampWNo.: T

PQR was done and welding of coupon was witnessed by: Cust-O-Fab Inc

Test conducted by: Metlab Testing Services Lab Test No.: 90-1884-6

We certify that the statements in this record are correct and that the test welds were preparcd, welded. and tested in accordance with the
requirements of Section [X of the ASME Code.

By: M{@m 8/21/2008  QC Manager

David §. Glaves Date

C-POR IX - W - WPW 2010,1.6
Form 1999 Rev. it



INTEGRATED SERVICE COMPANY, L.L.C.
1900 N. 161st. E. AVENUE
TULSA, OKLAHOMA 74116

mIMINSERV

N rm"A?,m:j,ﬂ:,z\;@Mm%_fLE g&\’.iiwl;}_\.’,’%; A .
A T Procedure Qualification Record (PQR)
PQR No.: 92-2474 Date: 4/22/1992  WPSNo,: 1-F-1 R Page | of2
JOINT DESIGN (QW-402) ' BASE METALS (QW-403)
Weld Type: ~ Groove weld Specification Type and Grade:
Groaove Type: Single-V groove _ | _SA-516, Grade 70 to SA-516, Grade 70 -
Backing: Openbutt, nobackweld | P-No, | GroupNo. 2  to P-No. 1 GroupNo. 2
Root Opening: /8  in.  RootFace: V16 in. | Thickness (in.): 03750
GEmeAipes 6 L _ POSTWELD HEAT TREATMENT (QW-407)
PREHEAT (QW-406) | Ty pe: No PWHT performed
| Minimum Preheat Temperature: 60 i e PWHT Temperature: None °F
| Maximum Interpass Temperature: 450 oF PWHT Holding Time: None hr.
| Preheat Maintenance: None after weldment |
! 1st Process
| Weld Process / Method FCAW / Semiautomatic
POSITION (QW-405) J ‘
Position of Joint 1G - Flat
Weld Progression ! N/A S
' GAS (QW-408) |
Shielding Gas / CFH 75% Argon, 25% CO2 ! 25 [
Trailing Gas/ CFH ., None / - '
Backing Gas/ CFH Nong s -
| FILLERMETAL (QW-404)
AWS Classification E71T-1 !
SFA Spec. / F-No. 5.20 firp o8
A-No, or Chemical Composition | 1
Filler Metal Trade Name r B
Filler Metal Product Form Flux cored
Supplemental Filler Metal _ None
Weld Deposit 't' (in.) ~ 0.3750 oY
Pass Greater Than 12" No
Filler Metal Size (in.) B T T T
ELECTRICAL (QW-409)
Amperage Used 170270 | - N -
Voltage Used 24-28 | - oo - e
Travel Speed (in/min) Var. | - A -
Max. Heat Input (J/in) None
Current Type and Polarity DCEP (reverse)
| Transfer Mode Globular arc
| TECHNIQUE (QW-410)
Stringer or Weave Bead i Stringer and weave bead
Multiple / Single Pass (per side) - Multipass B
Neozzle / Gas Cup Size D . 5/8"
Contact Tube to Work Distance I 1A 1L S e

(1) Peening was not used with this weld test.

Revised to indicate globular arc FCAW transfer mode,

C-PORIN - W - WPW 2010.1.0
Form 1999 Rev. 0



PQR No.: 92-2474

‘ Specimen No. (in.)
I S
| 2

Type and Figure No.
QW-462.2 Side bend
QW-462.2 Side bend

_ Location
SA-316 BM

SA-SI6HAZ

Weld Metal
Welder's Name:

PQR was done and welding of coupon was witnessed by: Cust-O-Fab

Width

B3% |

156

163
187

INTEGRATED SERVICE COMPANY, L.L.C.

Procedure Qualification Record (PQR)

" Thickness
_ (in)).

0.354
L

Guided Bend Tests (QW-160)

~ Type and Figure No.
i QW-462.2 Side bend
. QW-4622Sidebend |

Hardness Test - Brinell hardness

~ Result
Satisfactory
Satisfactory

L I
183
192

Test conducted by: Metlab Testing 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

Area

Lty S

0.268

0.253

Tensile Test (QW-150)
Ultimate Total

Load {Ib)
23800

o 22400

159

174
200

requirernents of Section IX of the ASME Code.

By: Ryt o

~ Ultimate Unit
Stress (PST)
88800
88500

Readings _

Page 2 uf 2

Failure Type
and Location
Base metal
Base metal

~ Resull

Sat'is,f'acior_v
Satisfactory

StampNo.: YY

Lab Test No.: 922474

4/22/1992

David S Glaves

Date

QC Manager
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