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Item 4 - Inspector Qualification

Contents

1. CWSB Inspector Qualifications for NDE Testing



CWB Inspector Certification - Pierre Dostie



CWSB Inspector Certification - Sylvain Germain



Item 5 — Weld Procedures

Contents

1. Approved Weld Procedures



SUB-ARC SYSTEMS INC.

Welding Procedure Specification

in accordance with

ASME Section IX

Welding Procedure Specification No.:

SAS-1 Revision 1!

Supporting PQR No. (s):

SAS-1-1, SAS-1-2, SAS-1-3 Revision 1, SAS-1-4

Qualified for
Process(es): SMAW / SMAW / SAW Position(s): All / All / Flat or Horizontal?
Filler Metal F-No.: F-3/F-4/F-6 A-No.: A-17A-171A1
AWS Classification: E6010/E7018-1/ F7TA6-EM12K Weld Type(s): Groove, Fillet, Weld buildup
Base Metal: P-1 Group 1 or 2 To: P-1 Group 1 or 2

Typical Materials: This procedure is qualified for all P-1 materials as specified in Table QW-422 of ASME Section
IX for applications where proven notch toughness properties are not required, and P-1 Group 1
or 2 materials only for applications where proven notch toughness properties are required.

Normal Service

Condition(s): As welded

Impact Tested to -50°F

0.062" to 1.500”

0.125” to 1.500”

0.062" to 1.500”

0.125” to 1.500”

0.062" to 0.750”

0.125”" t0 0.750”

Diameter Range: All diameters
Thickness Range: ASME Section IX
ASME Section Vil
ASME B31.1
ASME B31.3

0.062" to 0.750”

0.125”" t0 0.750”

TRevision 1: Revision to accommodate revision of PQR SAS-1-3 as well as the addition PQR SAS-1-4 to expand
the base metal thickness range where proven notch toughness properties are required at -50°F.

2SAW position limited by process usability.
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WELDING PROCEDURE SPECIFICATION (WPS) Qw-482
(Section IX, ASME Boiler and Pressure Vessel Code)

Company Name: Sub-Arc Systems Inc. By: Gary Kohiman
WPS No.: SAS-1 Date: January 4, 2002
Revision No.: 1' Revision Date: July 15, 2014

Supporting PQR’s:  SAS-1-1, SAS-1-2, SAS-1-3 Revision 1, SAS-1-4

Welding Process(es): SMAW /SMAW / SAW Type(s): Manual / Manual / Machine

JOINTS QW-402 Joint Details

Joint Design: Butt, Tee, Lap, Corner, etc. All ASME joint designs. Reference construction

Backing: F-3 SMAW with or without backing. drawings for joint details. Where joint details are not

F-4 SMAW with backing only. specified, refer to typical joint detail sheet provided.

SAW with backing only.

Backing Material (Type):

Similar base or weld metal or backwelding as required. No Retainers.

BASE METALS QW-403
P-No.: P-1 Group No.: *1 or2 to P-No.: P-1 Group No.: *1 or2
OR
Spec. type & grade: Not Applicable to Spec. type & grade: Not Applicable
OR

Chem. Analysis & Mech. Prop.:
Thickness Range

Not Applicable

Normal Service

to Chem. Analysis & Mech. Prop.:

Impact Tested to -50°F

Not Applicable

Base Metal: Groove: Section IX 0.062" to 1.500” 0.125” to 1.500” Fillet: All
Section VIII 0.062” to 1.500” 0.125” to 1.500” Fillet: _All
B31.1 0.062" to 0.750” 0.125” t0 0.750” Fillet: All
B31.3 0.062” to 0.750” 0.125” to 0.750” Fillet: _All
Pipe Dia Range: Groove: All diameters Fillet: All
Other: Maximum thickness of any weld layer shall not exceed 0.500"
*Limited to P-1 Group 1 or 2 only when proven notch toughness properties are required.
FILLER METALS QW-404
Process: SMAW SMAW SAW
Specification No. (SFA): 5.1 5.1 5.17
AWS Classification No.: E6010 E7018-1 EM12K
F-No.: F-3 F-4 F-6
A-No.: A-1 A-1 A-1
Size of Filler Metals: 3/32”, 1/8”, 5/32” 3/32", 1/8”, 5/32, 3/16”, 1/4" 3/327,1/8”, 5/32”, 3/16”
Weld Metal Thickness - Groove: 0.250” max. 1.500” max. 1.500” max.
- Fillet: Unlimited Unlimited Unlimited
Electrode-Flux (Class): Not Applicable Not Applicable F7A6-EM12K-H8
Manufacturer: Not Applicable Not Applicable Lincoln Electric
Tradename: Not Applicable Not Applicable LA-61
Flux Trade Name: Not Applicable Not Applicable Lincoln 882 Flux
Alloy Flux: Not Applicable Not Applicable Neutral

Consumable Insert:

Supplemental Filler Metals:
Product Form:
Other:

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Covered Electrode

Covered Electrode

Coiled Solid Wire

E6010 limited to root pass only when proven notch toughness properties are required.

'Revision 1: Revision to accommodate revision of PQR SAS-1-3 as well as the addition PQR SAS-1-4 to expand
the base metal thickness range where proven notch toughness properties are required at -50°F.




WELDING PROCEDURE SPECIFICATION (WPS) Qw-482
(Section IX, ASME Boiler and Pressure Vessel Code)

WPS # SAS-1Rev.1

POSITIONS QW-405 POSTWELD HEAT TREATMENT QW-407

Position(s) of Groove: All Temp. Range:
Welding Progression: F-3 SMAW Vertical Up or Down Time Range:

F-4 SMAW Vertical Up or Down Heating: (None — As Welded)

F-6 SAW Flat or Horizontal'
Position(s) of Fillet:  All Cooling:
PREHEAT QW-406 GAS QW-408
Temperature Min.: Shielding Gas(es):
Interpass Temp. Max.: (See Next Page) Composition:
Interpass Min.: Flow Rate: (Not Applicable)
Preheat Maintenance: Monitor using tempilstiks, pyrometer or Gas Backing:
other suitable methods. Other:
ELECTRICAL CHARACTERISTICS QW-409
Current: F-3 SMAW: Direct-DC F-4 SMAW: Direct - DC F-6 SAW: Direct- DC
Polarity: F-3 SMAW: Reverse - EP F-4 SMAW: Reverse - EP F-6 SAW: Reverse - EP
Amps (Range):  F-3 SMAW: 50 -180 F-4 SMAW: 50 - 360 F-6 SAW: 250 -750
Volts (Range):  F-3 SMAW: 18-34 F-4 SMAW: 18-34 F-6 SAW: 22-38
Travel Speed (Range): F-3 SMAW: 1-16 F-4 SMAW: 1-20 F-6 SAW: 4-35
Maximum Heat Input: 0.125” to 0.625”:  F-3 SMAW: 25200 J/in F-4 SMAW: 29 640 J/in F-6 SAW: 36 428 J/in
0.625” to 1.500”:  F-3 SMAW: 69 300 J/in F-4 SMAW: 63 000 J/in F-6 SAW: 73636 J/in
Electrode Wire feed speed range: 50 - 550 ipm

Tungsten Electrode Size & Type:

Not Applicable

Mode of Metal Transfer for GMAW:

Not Applicable

Other:

Maximum heat input mandatory only when proven notch toughness is required.

TECHNIQUE  QW-410

String or Weave Bead:

String and weave. Weave size shall be controlled to prevent exceeding maximum heat inputs.

Orifice or Gas Cup Size:

Not Applicable

Initial Cleaning:

Base material must be thoroughly cleaned of all foreign material (scale, rust, oil, grease,
paint, tar, etc.) at least 1" back on each side of the joint prior to welding. All surfaces to be
welded shall be smooth, uniform and free from notches, slag, fins and burrs.

Interpass Cleaning:

Perform by wire brush, chipping hammer, power brushing, grinding, etc. after each weld layer.

Method of Back Gouging:

Arc air, gouge, grind, etc., grind to clean metal where thermal processes are used if required.

Oscillation:

Not Applicable

Contact Tube to Work Distance:

1/4"t0 1 1/4”

Multiple or Single Pass (per side):

Single or multiple passes per side, multiple only when proven notch toughness properties are
required.

Multiple or Single Electrodes & Spacing:

Single or Multiple, multiple only when proven notch toughness properties are required.

Peening: Peening is not allowed
TYPICAL WELDING PARAMETERS
Filler Metal Current
AWS Diameter Type & Amp. Volt Travel Speed
Process Classification (in) Polarity Range Range (IPM)
SMAW E6010 3/32 DC EP 50 - 100 18- 30 1-12
SMAW E6010 1/8 DC EP 50 - 150 20 - 32 2-14
SMAW E6010 5/32 DC EP 60 - 180 22 - 34 4-16
SMAW E7018-1 3/32 DC EP 50 - 130 18- 28 1-14
SMAW E7018-1 1/8 DC EP 70-180 19-30 2-16
SMAW E7018-1 5/32 DC EP 90 - 230 20 - 32 3-18
SMAW E7018-1 3/16 DC-EP 130 - 290 20-34 4-19
SMAW E7018-1 1/4 DC-EP 180 - 360 22 -34 4-20
SAW F7A6-EM12K 3/32
SAW F7A6-EM12K 1/8
SAW F7A6-EM12K 5/32 DCEP 250 -750 22-38 4-35
SAW F7A6-EM12K 3/16
Notes: Number of weld layers and size of filler metal may vary with thickness of base material and position of weld.

1SAW position limited by process usability.




WELDING PROCEDURE SPECIFICATION (WPS) Qw-482
(Section IX, ASME Boiler and Pressure Vessel Code)

WPS # SAS-1Rev.1

PREHEAT & INTERPASS TEMPERATURE MINIMUM AND MAXIMUM

Section VIl :  50°F minimum for all P-1 materials except as listed below :

175°F if the joint thickness exceeds 1.000” and the specified carbon content exceeds 0.30%

200°F if the joint thickness is 1.250” to 1.500”

B31.1: 50°F minimum for all P-1 materials

B31.3: 50°F for all P-1 materials except as listed below:

175°F if the specified minimum tensile strength of the base material exceeds 71 ksi

Max. Interpass Temp.: 650°F for normal service, 550°F for applications where proven notch toughness is required

Reference to relevant construction codes is mandatory prior to production welding to determine any supplementary restrictions.
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PROCEDURE QUALIFICATION RECORD (PQR) QW-483
(Section IX, ASME Boiler and Pressure Vessel Code)

Company Name: Sub Arc Systems

PQR No: SAS-1-2 Date: January 4, 2002
Revision No.: p— Revision Date; -----

WPS No: SAS-1

Welding Process(es): SMAW/ SMAW/ SAW

Types:

30° q

SA-516

f—332=—0

al/ Manual/ Machine

3/32" Land

Material Spec.:

Type or Grade: Grade 60 0 " Grade 70
P-No.: P-1 Group 1 P-1 Group 2
Thickness of Test Coupon: 0.375" wt.
Diameter of Test Coupon: Plate

Temperatl.i}é:-

Time:
Other:

Other:
e

garbon Equivalent (C.E) : 0.38

Preheat & Interpass Min.:m

Interpass Max.:

N/A
N/A

Shielding Gas:
Composition:
Flow Rate!

Process
SFA Spec No: 5.1 5.1
AWS Class. No: E6010 E7018-1
F-No: F-3 F-4
A-No: A-1 A-1
Size of Filler Metal: 1/8" 3/32"
Deposited Metal: 0.100" 0.128" 0.150"
Flux Class: NIA NIA F7A6 (Neutral)
Other: Covered Electrode Covered Electrode Coiled Solid Wire

(Lincoln L61/882)

Process: SMAW SMAW SAW
Current: Direct (DC) Direct (DC) Direct (DC)
Polarity: Reverse (EP) Reverse (EP) Reverse (EP)
Volts: 21 21 30
110 110 425
55 428 36 428

SM
Position: 3G
Progression: Vertical Up Verlical Up Harizontal
Travel Speed (ipm ): 35 25 21
String or Weave; String String and Weave Slring
Oscillation: N/A NIA N/A
Single / Multi Pass: Multiple Multiple Multiple
Single / Multi Electrodes: Single Single Single
Wire Feed Rate: NIA N/A 83 ipm
















PROCEDURE QUALIFICATION RECORD (PQR) Qw-483
(Section IX, ASME Boiler and Pressure Vessel Code)

Company Name:

Sub Arc Systems

PQR No.:

SAS-1-3

Revision No.: 1’

Welding Process(es):

SMAW / SMAW / SAW

By: Gary Kohiman
Date: January 4, 2002
Revision Date: July 15, 2014
Types: Manual / Manual / Machine

JOINTS QW-402

A

\ & i~/

3/32" Land

L\

4 332"

BASE METALS QW-403 POSTWELD HEAT TREATMENT QW-407
Material Spec.: SA-516 SA-516 Temperature:
Grade/Type/Class: Gr. 60 Gr. 70 Time:
P-No. Group No.: P-1 Group 1 P-1 Group 2 Heating:
Heat No.: Not Recorded Not Recorded (Not Applicable)
ASME C.E.: Not Recorded Not Recorded Cooling:
CSA C.E.: Not Recorded Not Recorded
Thickness & Diameter:  0.249” thick plate (machined)
Max Weld Deposit: <0.500" per pass Other:
PREHEAT QW-406 POSITIONS QW-405
Preheat Temp. Min.:  50°F Process: F-3 SMAW F-4 SMAW SAW
Interpass Temp. Max.: 600°F Position: 3-G 3-G 2-G
Interpass Temp. Min.: _ 50°F Progression: Vertical Up Vertical Up Horizontal
Other: Temperature monitored by tempilstiks Other: Not Applicable Not Applicable Not Applicable
FILLER METALS QW-404

Process: SMAW SMAW SAW

SFA Specification No.: 5.1 5.1 5.17

AWS Classification No.: E6010 E7018-1 EM12K

F-No.: F-3 F-4 F-6
A-No.: A-1 A-1 A-1

Size of Filler Metal: 1/8” 3/32” 3/32”

Deposited Weld Metal: 0.050” 0.075” 0.125”

Electrode-Flux (Class): Not Applicable Not Applicable F7A6

Flux Trade Name: Not Applicable Not Applicable Lincolnweld 882
Alloy Element/Flux: Not Applicable Not Applicable None
Manufacturer: Not Recorded Not Recorded Lincoln Electric
Trade Name: Not Recorded Not Recorded L-61

Heat Number:

Not Recorded

Not Recorded

Not Recorded

Product Form:

Covered Electrode

Covered Electrode

Coiled Metal Cored Wire

SHIELDING GAS QW-408
Shielding Gas:
Composition:
Flow Rate: (Not Applicable) (Not Applicable) (Not Applicable)
Trailing / Backing Gas:
Flow Rate:
ELECTRICAL CHARACTERISTICS QW-409
Current: Direct (DC) Direct (DC) Direct (DC)
Polarity: Reverse (EP) Reverse (EP) Reverse (EP)
Volts: 21 20 30
Amps: 110 105 425
Travel Speed (ipm): 5.5 4.3 24
Maximum Heat Input (J/in): 25 200 29 640 36 428
Wire Feed Speed (ipm): Not Applicable Not Applicable 82

Mode of Metal Transfer:

Not Applicable

Not Applicable

Not Applicable

TECHNIQUE QW-410

String or Weave:

String

String & Weave

String

Oscillation:

Not Applicable

Not Applicable

Not Applicable

Single / Multi Pass:

Single Pass from one side

Single Pass from one side

Single Pass from one side

Single / Multi Electrodes:

Single

Single

Single

Thermal Processes

Not Applicable

Not Applicable

Not Applicable

Wire Stick Out:

Not Applicable

Not Applicable

Not Recorded

Nozzle /| Cup Size:

Not Applicable

Not Applicable

Not Applicable

" Revision 1: Revision to correct editorial error.
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