Mechanical/Piping/Electrical/Instrumentation (MPEI) Construction Summary — Rankin Inlet Tank Farm

1.

Primary MPEI construction contractor was NUQSANA PROMEC MINING
Engineering firm for NUQSANA PROMEC MINING was ULTRAGEN
All survey conducted by Hamel Arpentage

Marine pipeline requisite for filling tanks (August 17th to October 14th)

- Pipefitters welding pipe supports and placing on pads on slope to manifold.
- Fabricating pipe

- Filling marine line pipe for testing

- Tested marine line from east of tank farm to manifold (completed)

- Installing and welding piping marine line inside containment to tank 2
- Air pressure testing marine line And discharge to pump station.

- Re-tested marine line after replacement of flexible

- Installed blind after valve of tank 2 on marine line

2.

Miscellaneous steel elements associated to pumping station(September 2nd to October 14th)

- backfilling trench for underground pipe

- Installing wire mesh in form ready to pour

- Installing concrete block and manifold on marine line

- Installing concrete pads for walkways

- Installing walkways over berm and piping

- Excavator and backfill electrical trench power line to manifold
- Set ventilation container (scrubber) on concrete blocks

- Installing 16” ventilation pipe from vac c-can to #2 tank.

- Installing stairs to electrical and pump container

- Welding 16” flange on ventilation pipe

- Painting inside ventilation building

- Working on securing electrical tray welding reinforcement
- Anchor Catwalk

- Close opening on ventilation building

- Ventilation dock to install on building

- Paint touch up

- Install 16” flexible on scrubber

3.

Piping interrelated to pumping station (September 16th to October 21st)

- Moving pipe and fitting in preparation to start work for tank 2

- Assembling and welding piping south of tank 2

- Assembling and welding piping combustible area

- Assembling and welding piping north of tank 2

- Welding piping combustible area

- Assembling and welding piping discharge line to pump station north of tank 2
- Installing pressure release valve piping on tank



- Install labeling on valves
- Installed pipe support at pump station building

- Torking bolts piping
- Install gauge at pumping station
- Install 2”drain valve that was missing (Completed)

4,

Electrical construction 2017 (September 16th to October 21st)

- Prep work: relocating C-Can with electrical materiel

- Installing grounding east and north of tank containment

- Electrician installs cable tray, pulling wire and connection wires
- Electrician installing ground wire

- Tag installation on electrical

- Finish installation strobe

- Electricians working on installing meter for permanent power

5. Testing - Rankin Inlet Site (September 2nd to October 14th)

- Testing and connection wires sea—can container

- Pipefitters assisting tanker unloading

Equipment Used for Construction (NUQSANA PROMEC MINING):

- Excavator
- Sky Track
QA/QC Summary

1. Non destructive examination; an magnetic particles inspection was conducted on socket weld
and was accepted and conform to the standard. These inspections were done by MISTRAS firm.

2. Piping testing and cleaning; Air pressure test and water pressure water were done by NUQSANA
PROMEC MINING on all the fuel line. After that, the cleaning were done with the pigging

3. Fire Protection; Automatic dry chemical fire suppression are installed as defined by the NFPA
Standard for Dry Chemical Extinguishing Systems, NFPA-17.

4. As built drawings; Red line have been done on the isometric drawing

Refer to annexe O, section 6 and 7
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Handover Package Tank 2 — 13,500CUM

AEM PURCHASE ORDER: OC-568510
AEM PACKAGE NO.: 6515-C-260-002
PACKAGE TITLE: FUEL TANKS (SUPPLY & INSTALL)
TANK LOCATION: RANKIN INLET

ICL Project No.: 295
ICL Document No.: 295-H2
AEM Document No.: 6515-C-260-002-141-QCR-0002_Sub001
Revision: 0

OWNER:

Agnico Eagle Mines Limited
145 King St. East, Suite 400,
Toronto, Ontario M5C 2Y7

GENERAL CONTRACTOR:

Inukshuk Construction Limited
PO Box 654
Rankin Inlet NU
X0C 0GO

Contact: David Mosher
PH: (867) 645-4030
FX: (902) 429-7762

Submitted by: Inukshuk Construction Limited
N Submitted: October 30, 2017

Vendor Document Status

AGNICO EAGLE

1 D Proceed to next submission and status.

2 D Proceed with exceptions as noted to next submission and status.

3 D Do not proceed.
Revise as noted and resubmit next submission and status.
vy A

4$0mplete, no further submission required.

By: Date:

Review and authorization to fabricate are only for general conformance with the
design concept of the Project as expressed in the Contract Documents. Sole
responsibility for the accuracy and completeness of this document, including but not
limited to dimensions and quantities, remains with the Supplier/Contractor. Agnico
Eagle does not warrant the accuracy or completeness of any of the information
contained herein, nor does Agnico Eagle authorize or approve any construction
means, methods, techniques, sequences or any safety precautions or procedures.

[Agnico Eagle
No. 6515-C-260-002-141-QCR-0002r: Sub001

DOCUMENT FOR INFORMATION
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Preamble:

This package contains all QA/QC documents and drawings for the field
erected fuel storage tank. The Inspection and Test Plan (ITP) serves as a Table
of Contents for the Handover Package. The contents have been divided into
items 1-20, and a table of contents for each item of the ITP can be found at the
beginning of each section (item). The As-Built Drawings can be found at the end
of this package.

This package was compiled by the General Contractor: Inukshuk
Construction Ltd. and reviewed by Mechanical Engineer: Kyle Brown.



INSPECTION & TEST PLAN

Client:|AGNICO EAGLE Tank Tag:|TK# 2 Document:|TK #2 ITP
Project ID:[MELIADINE GOLD MINE Work Order:[2955 Revision:|0
Witness, Hold, Review
ltem Component Activity ITP Type Documentation Acceptance Criteria Notes Points
Client Q.C.
Sign/Date Sign/Date
1 Kick-Off Meeting Kickoff Meeting N/A Meeting Minutes N/A H
2 Signature Log Verify N/A Signature Log N/A H
3 Welder Qualification | Verify N/A Individual Welder Qualifications / Welder Log  |API-650 / ASME IX H
4 Inspector Qualification |Verify N/A In house Inspector & 34 Party Qualifications  |API-650 H
5 Weld Procedures Verify N/A Approved Weld Procedures API-650 / ASME IX, CWB W47.1 H
6 Welding Consumable  [Electrode Storage [N/A N/A Manufacturer's Instructions R
7 Foundation Foundation Survey |DC Ezl;g?f gogué\fg;?:s:fgrg?;?{; Compaction API-650 Para 7.5.5 H
Materials Fl MTR Confirmation to Dwg Drawing & API-650 Sect. 4 MTR of all plate under shell.
per API-650 5.1.5.4 - bottom plates under the
) . ) ) shell shall have the outer ends of the joints
8 Floor Fitup VE,DC As Built Drawing Drawing fitted and lap-welded to form a smoot:1 bearing R
surface.
Welding VE Weld Map, Visual Report API-650 Para 7.2 & 8.5 & WPS R
Vacuum Test VB Vacuum Box Test Report API-650 Para 7.3.3(a) & 8.6 W
Initial Weld Pass  |VE Weld Map, Visual Report API-650 Para 8.5, 7.2.4.1 R
9 Shell to Floor Seams  [Final Weld Pass  [VE Weld Map, Visual Report API-650 Para 8.5, 7.2.4.1 R
Diesel Test NDT Leak Test Report API-650 Para 7.2.4.1 d) W
Materials FI MTR Confirmation to Dwg Drawing & API-650 Sect. 4 MTR of all plate H
Fitup 1% Course  |VE, DC As Built Drawing Drawing R
Roundness DC Dimension Report API-650 Para 7.5.3 H
Welding VE Weld Map, Visual Report API-650 Para 7.2, 7.5, 8.5 & WPS R
Tolerance Check —
10 Shell Plumbness & Local [DC Dimension Report API-650 Para 7.5 H
Deviations
Diesel Test Shell |y Leak Test Report API-650 Para 7.3.6 2)a)i) w
Welds
Shell less than 3/8" shall be intrepreted as 3/8"
UT — All Shell NDT UT report / Log / Map API-650 Para Annex U as a modification of API-650. Al '[I)'joint uT, H
N Fit up VE, DC As Built Drawing Drawing R
11 Compression Ring - -
Welding VE Weld Map, Visual Report API-650 Para 7.2 & 8.5 & WPS R
12 Roof Fit up VE, DC As Built Drawing Drawing R
Welding VE Visual Report API-650 Para 7.2 & 8.5 & WPS R
Fit up VE, DC As Built Drawing Drawing R
13 Roof Structure Column Plumbness [DC Dimension Report API-650 Para 7.5.2 b) H
Welding VE Visual Report API-650 Para 7.2 & 8.5 & WPS R




Witness, Hold, Review

ltem Component Activity ITP Type Documentation Acceptance Criteria Notes Ponts
Client Q.C.
Sign/Date Sign/Date

Layout VE, DC As Built Drawing Drawing H
Fit up VE, DC As Built Drawing Drawing R
Welding VE Weld Map, Visual Report API-650 Para 7.2 & 8.5 & WPS R
Tolerance Check —

14 Nozzles Plumbness & Local |DC Dimension Report API-650 Para 7.5 H
Deviations
Shell Nozzle Repad| y - Leak Test Report API-650 Para 7.3.5 w
Alr test
MPI NDT MPI Report API-650 Para 7.2.3.6 All welds of Shell Nozzles W
Layout VE, DC As Built Drawing Drawing H
Fit up VE, DC As Built Drawing Drawing R
Welding VE Weld Map, Visual Report API-650 Para 7.2 & 8.5 & WPS R
Tolerance Check —

15 Manway Plumbness & Local [DC Dimension Report API-650 Para 7.5 H
Deviations
Shell Manway |- Leak Test Report API-650 Para 7.3.5 w
Repad Air test
MPT NDT MPI Report API-650 Para 7.2.3.6 All welds of Shell Manways R
Layout / Fit up VE, DC As Built Drawing Drawing R
Welding VE Visual Report API-650 Para 7.2 & 8.5 & WPS R

16 Internals - - -
Stillwell Plumbness |DC Dimension Report API-650 Para H.4.5 N/A R
MPI or LP NDT NDT Report Sump Welds (if applicable) 7.3.4 MPI all welds H

17 Externals Layout / Fit up VE, DC As Built Drawing Drawing R

Externals Welding VE Visual Report API-650 Para 7.2 & 8.5 & WPS R

18 Stairs & Platforms Fit up VE, DC A§ Built Drawing Drawing R
Welding VE Visual Report API-650 Para 7.2 & 8.5 & WPS R

19 Bolts & Nuts Inspection VE, DC As Built Drawing Drawing Bolt Torque W
Nam.e P!ate N/A Scan of Name Plate Drawings H
Verification

20 Final ) . As Built Drawings, Data Sheet, Manufacturer's .
Final Inspection FI e d . Drawings H

Certification (3" Party), Punch List
DEFINITIONS:

W - WITNESS: Specified activity to be observed by an outlined party. QC to provide the applicable party 24 hours notice of witness point.

H - HOLD: Specified component or installation to be inspected by an outlined party. No further activities specific to the component or installation may proceed until inspection is carried out. QC to provide the applicable party 24 hours notice of hold point.

R - REVIEW: Specified documentation and specifications applicable to a particular component and/or installation to be examined by an outlined party.

AT - AIR TEST: Specified component and/or installation to be air tested according to specified documentation and specifications.

DC - DIMENSION CHECK: Physical dimensions of component and/or installation to be verified according to specified documentation and specifications.

FI - FINAL INSPECTION: Specified inspection procedures to be executed prior to release of the component and/or installation and verified according to specified documentation and specifications.

NDT - NON DESTRUCTIVE TESTING: Specified component and/or installation to be inspected using a named non destructive testing method according to specified documentation and specifications.

VE - VISUAL Examination: Specified component and/or installation to be examined visually according to specified documentation and specification.

VB - VACUUM-BOX TEST: Specified component and/or installation to be vacuum box tested according to specified documentation and specifications.




Item 1 - Kickoff Meeting Minutes

Contents

1. Kickoff Meeting Minutes
























Item 2 - Signature Log

Contents

1. Signature Log






Item 3 — Welder Qualification

Contents

1. Individual Welder Qualification
2. Welder’s Qualification Record (Log)






































































































Sub-Arc Systems Inc. 4605-47 Street
Vermillion, AB, T9X 116

780-608-9589
QUALITY CONTROL MANUAL

WELDERS’ QUALIFICATION RECORD
Sub-Arc Systems Inc.

AP' 650 Exhibit 8, Rev A
LIMITATIONS
WELDER NAME | WELDER | DATE | QUALIFICATION THICKNESS | DIAMETER REMARKS
SYMBOL | QUALIF. | PROCEDURE PROCESS | ELECTRODE | POSITION RANGE RANGE
- o } _ - N ) R
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QC (PRINT) DATE (yyyy-MM-dd):

SIGN:
QA (PRINT) Konery WoeToard

SIGN: £ s L —
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Revision 1
March 1, 2017

DATE (yyyy-MM-dd):

2007 C{éﬁﬂ -y
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Sub-Arc Systems Inc.

QUALITY CONTROL MANUAL

4605-47 Street

Vermillion, AB, T9X 1L6

780-608-9589

WELDERS’ QUALIFICATION RECORD

Sub-Arc Systems Inc. API 650 Exhibit 8, Rev A
LIMITATIONS
WELDER NAME | WELDER | DATE | QUALIFICATION THICKNESS | DIAMETER REMARKS
SYMBOL | QUALIF. | PROCEDURE | PROCESS | ELECTRODE | POSITION RANGE RANGE
. 5 1 gt i
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C (PRINT)

SIGN:

DATE (yyyy-MM-dd):

QA (PRINT) Ke®eoy WoEdmad

DATE (yyyy-MM-dd):
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Revision 1
March 1,2017

siIGN: £ s
N
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Sub-Arc Systems Inc.

QUALITY CONTROL MANUAL

4605-47 Street

Vermillion, AB, T9X 1L6

780-608-9589

WELDERS’ QUALIFICATION RECORD

Exhibit 8, Rev A

Sub-Arc Systems Inc. API 650
LIMITATIONS
WELDER NAME | WELDER | DATE | QUALIFICATION THICKNESS | DIAMETER REMARKS
SYMBOL | QUALIF. | PROCEDURE PROCESS | ELECTRODE | POSITION RANGE RANGE
e » ] fo - - * P th ] - i
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M- O (o 0| 5A4 L Smawd |[F3 £4 Ky 1 ’q ,(_g,.x? & 2'3«//

QC (PRINT)

SIGN:

DATE (yyyy-MM-dd):

QA (PRINT) Kowery NoeTmasd

DATE (yyyy-MM-dd):
27 { c’>‘é/. A,

siIGN: £ s
)

Revision 1
March 1,2017

Page 31 of 46




Sub-Arc Systems Inc.

QUALITY CONTROL MANUAL

4605-47 Street

Vermillion, AB,T9X 116

780-608-9589

WELDERS’ QUALIFICATION RECORD

Exhibit 8, Rev A

Sub-Arc Systems Inc. API 650
LIMITATIONS
WELDER NAME WELDER DATE QUALIFICATION THICKNESS DIAMETER REMARKS
SYMBOL | QUALIF. PROCEDURE PROCESS ELECTRODE POSITION RANGE RANGE
. ] <F 0 ) N
W\ATT ~T\n‘w\&6, WA [0¢,20 17 S5AS - SM Ao £, FY 2 & \ L; X-Ray € 2342
- & A ' X i P -t il !
VAT | O, 20\ S4s - S1Aa |[F3 @Y & \ ’L{ k~@ay & A3Y2
. X . : g ’ :
witd e 0| Sas L Semawd |F3 e 4 L5 1 (u '}(\2,‘\7 G R34

QC (PRINT)
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DATE (yyyy-MM-dd):

QA (PRINT) Ko®eay NoeToad

DATE (yyyy-MM-dd):
2007  o# 2R3

Revision 1
March 1, 2017

sicN: £ s g
-
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Sub-Arc Systems Inc. 4605-47 Street
Vermillion, AB, T9X 11L.6

780-608-9589

QUALITY CONTROL MANUAL

WELDERS’ QUALIFICATION RECORD

Exhibit 8, Rev A

Sub-Arc Systems Inc. API 650
LIMITATIONS
WELDER NAME | WELDER | DATE | QUALIFICATION THICKNESS | DIAMETER REMARKS
SYMBOL | QUALIF. | PROCEDURE | PROCESS | ELECTRODE | POSITION RANGE RANGE
- (3]
MATT WACKenzie| WL WM& |0¢,20 17 445 A Emavs |3 Fq 2é \ | (q f-Ray £ 2343
o . s ‘1 Y A o
WL Wl |, 24,\] as 1 LA | F 4 EY= t ’L% ‘A~Qr\~;,~ G 23D
a .4 " N - ; | ) -
M MA. [oean ] $a45 L Smaw |F3 g9 I& Iy X~ 2.«7 (= 2343

QC (PRINT) DATE (yyyy-MM-dd):

SIGN:
QA (PRINT) RKce®ey WoETeaad DATE (yyyy-MM-dd):

SIGN: QN&._,L\ \W 2077, 8, 2D
) ' g

Revision 1
March 1, 2017 Page 31 of 46




Sub-Arc Systems Inc.

QUALITY CONTROL MANUAL

4605-47 Street

Vermillion, AB, T9X 1.6

780-608-9589

WELDERS’ QUALIFICATION RECORD

Sub-Arc Systems Inc. API 650 Exhibit 8, Rev A
LIMITATIONS

WELDER NAME WELDER DATE QUALIFICATION THICKNESS | DIAMETER REMARKS
SYMBOL | QUALIF. PROCEDURE PROCESS | ELECTRODE POSITION RANGE RANGE

wias Pois [8-R0  Joezig | 445 1 Smaws |3 gy 2e Ll X-Ravy C2DYY
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C (PRINT) DATE (yyyy-MM-dd):

SIGN:

QA (PRINT) Ro®e oy WoeTmad

Revision 1
March 1, 2017
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DATE (yyyy-MM-dd):
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Sub-Arc Systems Inc. 4605-47 Street

Vermillion, AB, T9X 11.6
780-608-9589

QUALITY CONTROL MANUAL

WELDERS’ QUALIFICATION RECORD
Sub-Arc Systems Inc. API 650 Exhibit 8, Rev A
LIMITATIONS
WELDER NAME WELDER DATE QUALIFICATION THICKNESS DIAMETER REMARKS
SYMBOL | QUALIF. PROCEDURE PROCESS ELECTRODE POSITION RANGE RANGE
Dustic Zz. @Ak D .z |06,2i7 | S4¢ 1 Smavs €3 gy 2 \ ffﬂ" X-Rnay € AY4S
Doy ez ] 580 L SAan =3 ey 3¢ N%‘ . K= @y & A34Y
bozd Jeeann| 5545 1 Smaw [F3 e Y& \'fq" K=Qas & 23US
C (PRINT) DATE (yyyy-MM-dd):
SIGN:
QA (PRINT) Kceeay WoeTonad DATE (yyyy-MM-dd):
siGN: £ s 207, o8& 23
<35 pny
Revision 1

March 1,2017 Page 31 of 46



Item 4 - Inspector Qualification

Contents

1. CWSB Inspector Qualifications for NDE Testing



CWB Inspector Certification - Pierre Dostie



CWB Inspector Certification - Sylvain Germain



Item 5 — Weld Procedures

Contents

1. Approved Weld Procedures



SUB-ARC SYSTEMS INC.

Welding Procedure Specification

Welding Procedure Specification No.:
Supporting PQR No. (s):

in accordance with

ASME Section IX

SAS-1 Revision 1!

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-1/A-171A-1
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.

Diameter Range: All diameters

Thickness Range: ASME Section IX

Normal Service

Condition(s): As welded

Impact Tested to -50°F

0.062" to 1.500”

0.125” to 1.500”

ASME Section VIII

0.062" to 1.500”

0.125” to 1.500”

ASME B31.1

0.062" to 0.750”

0.125”" t0 0.750”

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.

Provincial Registration

Provincial Registration




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 backingonly. | -

Backing Material (Type): Similar base or weld metal or backwelding as required. No Retainers.

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

Chem. Analysis & Mech. Prop.: Not Applicable to Chem. Analysis & Mech. Prop.: Not Applicable

Thickness Range

Normal Service Impact Tested to -50°F

Base Metal: Groove: Section IX 0.062” to 1.500” 0.125” to 1.500” Fillet: Al
Section VIII 0.062” to 1.500” 0.125” to 1.500” Fillet: All
B31.1 0.062” to 0.750” 0.125" to 0.750” Fillet: Al
B31.3 0.062” to 0.750” 0.125” to 0.750” Fillet: All
Pipe Dia Range: Groove: All diameters Fillet: Al

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: 3/327, 1/18”, 5/32” 3/32”, 1/8”, 5/32, 3/16”, 1/4" 3/32”, 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: Not Applicable Not Applicable Not Applicable
Supplemental Filler Metals: Not Applicable Not Applicable Not Applicable
Product Form: Covered Electrode Covered Electrode Coiled Solid Wire
Other: | E6010 limited to root pass only when proven notch toughness properties are required.

1Revision 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-1 Rev

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:

Polarity:

Amps (Range):

Volts (Range):

Travel Speed (Range):

Maximum Heat Input: 0.125” to 0.625”:
0.625” to 1.500”:

Electrode Wire feed speed range:
Tungsten Electrode Size & Type:
Mode of Metal Transfer for GMAW:
Other:

F-3 SMAW: Direct - DC F-4 SMAW: Direct - DC F-6 SAW: Direct-DC

F-3 SMAW: Reverse - EP F-4 SMAW: Reverse - EP F-6 SAW: Reverse - EP

F-3 SMAW: 50 - 180 F-4 SMAW: 50 - 360 F-6 SAW: 250 - 750

F-3 SMAW: 18-34 F-4 SMAW: 18-34 F-6 SAW: 22-38

F-3 SMAW: 1-16 F-4 SMAW: 1-20 F-6 SAW: 4-35

F-3 SMAW: 25 200 J/in F-4 SMAW: 29 640 J/in F-6 SAW: 36 428 J/in

F-3 SMAW: 69 300 J/in F-4 SMAW: 63 000 J/in F-6 SAW: 73636 J/in
50 - 550 ipm

Not Applicable

Not Applicable

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

TECHNIQUE  QW-410

String or Weave Bead:
Orifice or Gas Cup Size:

Initial Cleaning:

Interpass Cleaning:

Method of Back Gouging:
Oscillation:

Contact Tube to Work Distance:

Multiple or Single Pass (per side):
Multiple or Single Electrodes & Spacing:

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

Not Applicable

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.

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

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

Not Applicable

1/4"to 1 1/4”

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

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-1 Rev.1

PREHEAT & INTERPASS TEMPERATURE MINIMUM AND MAXIMUM

Section VIII :  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.




Typical Joint Details aw-s:
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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-1-1 Date: January 4, 2002
Revision No.: — Revision Date: -----

WPS No: SAS-1

Welding Process(es): SMAW/ SMAW/ SAW

Types: Manual/ Manual/ Machine

36 Passes

37327 Land

jp—332=—

Material Spec.: SA-516 SA-516 Temperature:
Type or Grade: Grade 60 © “Grade 70 Time:
P-No.: P-1 Group 1 P-1 Group 2 Other: Not Applicable
Thickness of Test Coupon: 1.75" wh.
Diameter of Test Coupon: Plate
| Other: Carbon Equivalent (C.E) : 0.40

o REHE N
Preheat & Interpass Min,: 175 °F Shielding Gas: _N/A
Interpass Max.: 600°F Composition:  N/A
Temperature monitored using Tempilstick

rocess
SFA Spec No: ; 5.1 517
AWS Class. 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" 1/8" 3/32"
Deposited Metal; 0.250" 0.750" 0.750"
Flux Class: N/A N/A F7A6 (Neutral)
Other: Covered Electrode Covered Electrode Coiled Solid Wire
___(_Llnco!n L61/882)

Process: SAW
Current: Direct (DC) Direct (DC) Direct (DC)
Polarity; Reverse (EP) Reverse (EP) Reverse (EP)
Volts: 21 21 3N
Amps: 110 125 450
Heat Input (J/in): 69 300 63 000 73 636
TECHNIQUE = QW-410
rocess: SMAW SMAW SAW
Position: kle] 3G 2G
Progression: Vertical Up Vertical Up Harizontal
Travel Speed (ipm ): 25 2.25 16
String or Weave: String String and Weave String
Oscillation: N/A N/A N/A
Single / Multi Pass: Multiple Multiple Multiple
Single / Multi Electrodes: Single Single Single

Wire Feed Rate: N/A N/A 80 ipm




PROCEDURE QUALIFICATION RECORD (PQR) QW-483
(Sectlon 1X, ASME Boller and Pressure Vessel Code)

PQR # SAS-1-1
Tensile Test
QW-462
Ultimate Ultimate Type of
Specimen Width Thickness Area Total Load Unit Stress Failure &
No. In In in? Lb psi Location
See Attached Report
Guided Bend Tests
QW-462
Type and Figure No, Result
See Attached Report
Toughness Tests
QW-170
Specimen Notch Notch Test Impact Lateral Exp Drop Weight
No. Location Type Temp Values % Shear Mils Break No Brk
See Attached Report
Fillet-Weld Tests
Not Applicable
Result-Satisfactory: Yes No Pen. Into Parent Material: Yes No
Macro-Results:
Other Tests
Type of Test: Vickers Hardness Test to NACE MRO1
Deposit Analysis: N/A
Welder's Name: Gary Kolman Clock No.: W-2638 Stamp ID: CC
Tests Conducted By: Qualimet Inc. Lab. Test No.: 636 — 01001

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

Manufacturer: Sub Arc Systems K tmor

Date: January 4, 2002 By: Gary Kolman ﬂz\OJw K
¥












