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October 21, 2014 Co. Code: RIVGAL
Mr. Joel Girard, ing. P. Eng.

Metex Consulting Inc.

7345 du Mousquet

Quebec, QC, G2K 1Y4

Dear Mr. Girard:

RE: ALTERNATE WPS FOR RJV GAS FIELD SERVICES (W47.1)

Your recent submission has been reviewed by the Canadian Welding Bureau. Our comments are as follows:

GMAW: GMAW-STEEL, Rev0/1401 (pages 1 through 47); Stamped accepted.

For the most current list of CWB certified consumables please access the following link:
http://eng.cwbgroup.org/Certification/Pages/ConsumablesSearch.aspx.

For complimentary information on the Canadian welding standards, requirements and regulations and how they
support public safety, please visit www.weldquality.org.

If you have any questions relating to the above comments, please do not hesitate to contact me or the CWB area
representative.

Thank you for your cooperation.

Yours very truly,
CANADIAN WELDING BUREAU

L's

Ashiqur Khan, M.Eng., P.Eng.
Procedures and Electrodes

Canadian Welding Bureau

8260 Parkhill Drive, Milton, ON L9T 5V7
Ashigur.Khan@cwbgroup.org
www.cwbgroup.org

Tel: 1 (800) 844-6790, ext. 217

Fax: 1 (905) 542-1318

c: Wes Markowsky, RJV Gas Field Services
c: Scott Wilson, CWB

EMPLOYERS IN CANADA

BEST A A‘W"‘ 8260 Parkhill Drive, Milton, Ontario L9T 5V7
SMALL & @ @@ QUGPE) Tel: 1.800.844.6790 info@cwbgroup.org
MEDIUM N

Fax: 905.542.1318 www.cwbgroup.org
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October 27, 2014 Co. Code: RIVGAL
Mr. Joel Girard, ing. P. Eng.

Metex Consulting Inc.

7345 du Mousquet

Quebec, QC, G2K 1Y4

Dear Mr. Girard:

RE: ALTERNATE WPS FOR RJV GAS FIELD SERVICES (WA47.1)

Your recent submission has been reviewed by the Canadian Welding Bureau. Our comments are as follows:

GMAW: GMAW-STEEL, Rev1/1401 (pages 1 through 47); Stamped accepted.

For the most current list of CWB certified consumables please access the following link:
http://eng.cwbgroup.org/Certification/Pages/ConsumablesSearch.aspx.

For complimentary information on the Canadian welding standards, requirements and regulations and how they
support public safety, please visit www.weldquality.org.

If you have any questions relating to the above comments, please do not hesitate to contact me or the CWB area
representative.

Thank you for your cooperation.

Yours very truly,
CANADIAN WELDING BUREAU

L's

Ashiqur Khan, M.Eng., P.Eng.
Procedures and Electrodes

Canadian Welding Bureau

8260 Parkhill Drive, Milton, ON L9T 5V7
Ashigur.Khan@cwbgroup.org
www.cwbgroup.org

Tel: 1 (800) 844-6790, ext. 217

Fax: 1 (905) 542-1318

c: Wes Markowsky, RJV Gas Field Services
c: Scott Wilson, CWB

EMPLOYERS IN CANADA

BEST A A‘W"‘ 8260 Parkhill Drive, Milton, Ontario L9T 5V7
SMALL & @ @@ QUGPE) Tel: 1.800.844.6790 info@cwbgroup.org
MEDIUM N

Fax: 905.542.1318 www.cwbgroup.org
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RJV GAS FIELD SERVICES LTD.

Welding Procedure Specification
in accordance with
ASME Sections VHI, I, B831.1 & B3
WPS Mo.: 100 [teyision
Supporting POR Mo. (s): 100-1, 100-8, 100.-C, 100-D
Qualified for
Process{es). SMAW / SMAW Position(s}): All
Filler Metal F-No.: F-3/F-4 A-No.. A-11A-1
AWS Class.. E6010 / E7018-1 Weld Type(s): Groove, Fillet
Base Metal: P-1 Group 1or2 To P-1 Group 10r2

Typical Materials P-1 Gr. 1: SA-36, SA-53, SA-106 A/B, SA-234 WPB, 5A-350 LF1, SA-516 G0/6S, SA-CSA G40.21 Gr. 38W / 44W
P-1 Gr. 2: SA-106, SA-106 G, SA-234 WPC, SA-350 LF2, SA-516 70, SA-537 CL 1, SA-660 WCB/WCC
Diameter Range: All Condition(s): As Welded

Thickness Range: 0.062" to 1.00” Normal and Sour Service
0.125” to 1.00” Low Temperature Service to —46° C (-50°F)

Revision 3: Addition of PQR’s for low temperature service and editorial review and update to the current edition of the ASME
codes.

Provincial Registration

[ ALBERTA BOILERS SAFETY ASSOCIATION |

PROVINCE OF ALBERTA
SAFETY CODES ACT

WELDING PROCEDURE
feg, Now WE_..ooooorrro I Rt
Spec No. IOQ(REV3>
Wold PROCESS voovesrrsereeer e 2 BB v rennend
Metl. Gr. P No.hGrEZ o P N L BRI
Eloc. GF F NOwww B d s A NO v corsssessacasnd
Th. Qual. For. .2 30 PWHT o O
Mo T 8i.. 3.0l e S YN 20

Yi) 2. .Mof.K. Day.@L.. Signed

OJEBERG, PENG.
NG SPECIALIST




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

Company Name: _RJV Gas Field Services Lid.
WPS No.: 100
Revision No: _3

Date: September 08, 1987
Revision Date: July 08, 2002

Supporting PAR’s: 100-1, 100-B, 100-C, 100-D _
Welding Process(es): SMAW / SMAW Type(s): Manual / Manual
TG [k T“TlNI::";_{t\anﬂ_" == T — . .:':_'.'11.r@.li'lt».i”"g_. : HE _u_ |

_Jdint D_e_siEn: _E.Jtt,- Teg, Lap, t;'rorn_er, otc. All]\SWlEjdiﬁt_ d;signs. Réferem.;zt,gagt_ﬁj'c:ti-un
F-3 SMAW electrodes with or without backing drawings for joint details. Where joint details are not

Backing:
F-4 SMAW elctrodes with backing only. specified, refer to typical joint detail sheet provided.
Backing Material {Type): Similar base or weld metal as required. No Retainers.
T e BASE WETALS | CONADRT T it ST
P-No: 1 Group No: 1or2 to P-No: 1 Group No: 1or2 |
OR
Spec. type & grade: N/A to Spec. type & grade: N/A
OR
Chem. Analysis & Mech. Prop.: N/A to Chem. Analysis & Mech. Prop.: N/A
Base Metal Thickness Range
Groove: 0.062"t0 1.00"— Normat and Sour Service Fillet: Al
Groove: 0.125"1o 1.00” — Low Temperature Service to —46° C (-50°F)
Pipe Dia Range: Unlimited Fillet: All
Maximum thickness of any weld layer shall not exceed 06.500"
R e e T FICUER METALS: . Quyedpail st Bl ]
Process: SMAW SMAW
Spec No, {SFA): 5.1 5.1
AWS No. {Class): E6010 E7018-1
F-No.: F-3 F-4
A-No.: A1 A-1
Size of Filler Metals: 3/32", 1/8°, 532", 316" 332" 1/8", 5132", 3/16", 1/4°
Weld Thickness - Groove: 0.157" max.( 0.150" for Low Tempetature) | 0.853" max. (0.850" for Low Tempetature)
- Fillet: unlimited unlimited
Electrode-Flux (Class): N/A N/A
Flux Trade Name: N/A N/A
Consumable Insert: N/A NIA
Other: Covered Elecirode Covered Electrode

Revision 3: Addition of PQR's for low temperature service and editor
codes.

ial review and update to the current edition of the ASME



WELDING PROCEDURE SPECIFICATION (WPS) QW-482

{Section IX, ASME Boiter and Pressure Vessel Code)

Company Name:

RJV Gas Field Services Lid.

WPS No.: 100

Date: September 08, 1987

Revision No: 3

Revision Date: July 08, 2002

Supporting PQR’s:

100-1, 100-B, 100-C, 100-D

Yelding Process(es):

SMAW / SMAW

Type(s): _Manual/ Wianual

JOINTS Q=102
Joini Design:  Buit, Tee, Lag, Comer, eic.

.i‘n't_lﬁ Detalls
Al ASWIE joint designs. Reference construciion

Backing:

F-3 SMAW electrodes with or without backing

drawings for joint details, \Where joint detalls are not

F-4 SMAW elctrodes with backing only.

specified, refer to typical joint detail sheet provided.

Similar base or weld metal as required. No Retainers.

Racking iaterial {Type):

BASE METALS _ QW-103 1]

Size of Filler Metals:
Weld Thickness - Groove:
Fillet:
Electrode-Flux {Class}):

Flux Trade Name:

Consumable Insert:
Other:

pNo: 1 GroupMNo: ___1o0r2 toP-No; 1 GroupNo: ___ tor2 |
OR
§pec. type & grade: N/A to Spec. type & grade: NIA
OR
Chem. Analysis & Mech. Prop.: N/A to Chem. Analysis & Mech. Prop.. N/A
Rase Metal Thickness Range
Groove: 0.082" to 1.00" — Normal and Sour Service Fillet: All
Groove: 0.125" to 1.00" — Low Temperature Service to —46° C (-50°F)
Pipe Dia Range: Unlimited Fillet: All
Other: Maximum thickness of any weld layer shall not exceed 0.500"
| FILLER METALS _ QW-404 Jii!
Process: SMAW SMAW
Spec No. (SFA): 5.1 5.1
AWS No. (Class): E6010 E7018-1
F-No.: F-3 F-4
A-No.: A-1 A-1

3/32", 1/8", 5132 3/32", 1/8", 5/32", 3/16", 1/4"

0.157" max.( 0.150" for Low Tempetature) 0.853" max. (0.150" for Low Tempetature)

unlimited unlinited
N/A N/A
N/A N/A
N/A N/A

Covered Electrode Covered Eleclrode

Revision 3:
codes.

Addition of PQR'’s for low temperature service and editorial review and update to the current edition of the ASME



WELDING PROCEDURE SPECIFICATION (WPS) Qw-482
{Section 1X, ASME Boiler and Pressure Vessel Code)

WPS # 100 Revision 3

i _r*i‘]ﬂilurﬁ Qw406 . POSTWEI 0 HEAT 'I:H_EF\TMF.NT OWW-A07
Position{s) of Groove: _All ] " Temperature Range: _N/A ' '
Welding Progression:  Up: _F-4 Electiodes Time Range: N/A T
Up or Down: _F-3 Electrodes
Posifion(s) of Fillet: Al L
__ PREHEAT QW06 | =T GAS  OW-408
Prehent Temp Min: 50°F L | Shielding Gasles): MIA _'____ ) -
Interpas: Temp iiax: 600°F Compaonitinn: N/A )
Interpass Temp Win: _50°F Flow Rate: N/A
Monitor using pyrometer tempilstiks Gas Backing: N/A
- or other suitable method. Trailing Shielding Gas Composition: N/A

ELEGTRICAL CHARACTERISTICS _ QW-409

Max Heat Input:

Gurrent Type: _SMAW (F-3) Direct Current (DC) SMAW (F-4) Direcl Current_{DC)
Polarity; _SMAW (F-3) _Reverse (EP) SMAW (F-4) Reverse (EP)
Amps (Range): _SMAW (F-3) 60180 SMAW (F-4) 70 — 360
Volts {Range): _SMAW (F-3) 20-32 SMAW (F4) 18-—32
0.125" — 0.500"  SMAW (F-3) 28 080 J/in SMAW {(F-4) 58 800 J/in
0.500" — 1.00" SMAW (F-3) 22 080 J/in SMAW (F-4) 72 450 Jfin ]

Electrode Wire feed speed range: _N/A

Tungsten Electrode Size & Type: N/A

Mode of Metal Transfer for GMAW: N/A

TECHNIQUE  QW-410

String or Weave Bead! Either. Weave size shall be controfied

lo prevent exceeding maximum heat input.

Orifice or Gas Cup Size: _N/A

Initial Cleaning:

Interpass Cleaning:
Back Gouging:

Base material must be thuroughly cleaned of grease, rust, mill sCaie, dirt, etc., at

[easti” back on each side of the joint prior to welding.

Perform by power brushing, grinding, etc. after each weld layer.

Arc air, gouge, grind, efc. to clean metal if required.

Oscillation:
Contact Tube to Work Distance:
Multiple or Single pass (per side):

NIA

Not Applicable

Single or Multiple for F-4 elecirodes.

Muitiple or Single Electrodes: Single
Trave! Speed (Range): _2-16 IPM
Peening: Not allowed
i TYPICAL WELDING PARAMETERS
Filler Motal Curmani o -
Process AWS Diamefer Type & Amp | Volt Travel Speed

Classification {in} Polarity Range Range {IPM}
SMAW E&010 3/32 DC RP 60 - 100 20-26 2-12
SMAW E6D10 118 DC RP a0 - 150 20-28 3-14
SMAW E6010 532 DC RP g0 -180 22-.32 4-18
SMAW £7018-1 3/32 DG RP 70-130 18 -24 2-10
SMAW E7018-1 1/8 DC RP 90 -150 2024 4-12
SMAW E7018-1 5/32 DG RP 120-190 2026 5-14
SMAW E7018-1 316 DC RP 150 - 270 27-28 6-16
SMAW E7018-1 14 DC RP 180 - 360 24-32 8-16¢

Notes:

1) Number of weld layers and size of filler metal may vary with thickness of base material and position of weld.

2)) 3/16" & 114" E7018 electrodes limited to flat (1G} position only.

Addition of PQR's for low temperature service and editorial
codes.

Revision 3:

review and update to the current edition of the ASME



Typical Joint Details qw-4s2
Prepared by: Qualimet
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PROCEDURE QUALIFICATION RECORD (PQR) QW-483
(Sectlon 1X, ASME Boiler and Pressure Vessel Code)

Company Name: RJV Gas Field Services Lid.
PQR No: _100-C Date: July 08, 2002
Revision No.; _-—- Revision Date: —--
WPS Mo: 100 Revision 3
welding Process(es): SMAW / SMAW
Types: Manual / ianual
J }Hn‘:l 5 nw 402
-H-'—_ ED _‘—‘-'*——..,,__.& _— "'_'_J—_h”‘“hw\
+ \ / %} ; ﬁ'
3 2 mm &
BASE METALS  QW\W-403 I POSTWELD HEAT TRE!\TMENT C!W»'a-‘m‘.-'
Material Spec.: SA-510 SA-516 Temperature: _N/A
Type or Grade: _Grade 80 Grade 70 Time: N/A
P-No. P1Groupi P-1 Group 2 Other: N/A
Thickness of Test Coupon: _0. 249" Plate
Other: Heat No.: 22648-015071- -2 CE..037 GAS Qw-408
FILLER METALS _QWw-404 Type or Gas(es): N/A
Process SMAW SMAW Ccomposition: _N/A
SFA Spec: 5.1 5.1 Flow Rate: N/A
AWS Class.: £6010 E7018-1 Gas Backing Rate: N/A
F-No: F-3 F-4 Other: N/A
A-No: A-1 A-1
Filler Metal Size: 1/8" 1/8" ELECTRICAL CHARACTERISTICS _ QW-408
Deposited Metal: 0.0758" 0174 Current: F-3. Direct (DC) F-4. Direct {DC)
Other: Covered Covered Polarity: F3 Reverse(EP) F-4. Reverse(EF)
Electrode Electrode Amps; F-3: 65-80 F-4. 70 —100
POSITION  QW-405 Volts;  F-3: 23-36 F-4; 20-23
Position of Groove: 3G Heat Input: F-3: 28080 J/in F-4: 59 800 Jin
Weld Progression: “Vertical Up Other: N/A
Other: N/A TECHNIQUE _ QW-410
PREHEAT  QW-406 Travel Speed:  F-32-7.0ipm F4 26— 4.1 lpm
Preheat Temp Min.: 80°F String or Weave Bead:  _String and weave
Interpass Temp Max.: _500°F Oscillation: N/A
Interpass Temp Min.: _50° F Multiple or Single Pass: Multiple + single per side
Other: Temperature monitored using | Single or Multiple Electrodes: Single
Templistiks Other:  N/A




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

i~

POR# 100-C
Tensile Test
QW 462
Ultimate Ulitimate Type of
Specimen Width Thickness Area Total Load Unit Stress Failure &
fo. in in in® ib psi L.ocation
Mot Applicable
l
Guided Bend Tests
QW462
Type and Figure llo. Result
Not Applicable
Toughness Tests
Qw 170
Specimen Notch Notch Test impact Lateral EXp Drop Weight
No. Location Type Temp Values 9% Shear Mils Break No Brk
See Afttached Report
I
Other Tests
Not Applicable
Type of Test:
Other: _ |
Welder's Name: Marvin Boe ABSA No.: W-6943 Stamp ID: KX
Tests Conducted By: _Qualimet Inc. Lab. Test No.; _664-02001

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: _RJV Gas Field Serylogs-bhe— T T T
By: Dale Latiuk

»
P . 7

July 08, 2002

pDate:




. 7517 CORONET ROAD, EDMONTCLH, AB T6E 47 | [RO) 469-5870 - FAX (750) 465-5829
- CALGARY (403) 275-98062« 1-800 £621-8979

CHARPY V-NOTCH IMPACT TEST RESULTS
For Procedure Qualification Repoit # 100-C

" oNent:| RJV Gas Field Services Ltd. ' Job Muwnber: | 664-02001
. Addidis: | 4901-47 street _ Vegreville, Alberta ~ pater July 08, 2002
0 Wterints: | SA-516 Grade 60 1o 70 -
. isizei 0.2495" wt plate machined Conditlon: | _As Welded
"4 Bodclman Typo. 5.0 mm Charpy V Notch impact specimens
- Snaciication: | ASTM A-370, ASME Section Vill UG-84
T Qualincation Temp.t| -46°C (-50°F)
5 i R%Empl-gtﬁ? k?ﬁ%‘%l Impact: | Energy 1 . Convarted Full Size | % Shear! |
8 A Namber |G T (Joule) | Impact Energy (J} ald
Weld Zong Neiai 1 47 64 85 60
AR i 2 55 75 99 60
? 3 58 79 106 70
Average:| 53 12 96 63
AapiBas L e e I R O 7
Heat Affected Zonets 1 66 89 119 80
‘8A-516 Gr/ 60 2 70 95 127 80
EET 3 65 88 118 90
Average: 67 91 121 83
- R e R e N Rl AT e
( Heat Affected Zone:: 1 86 117 155 50
SA-516 Gr. 7 ' 2 78 106 141 90
T ' 3 71 06 128 85
Average: 78 106 142 a8
Al aﬂ'ﬂ-ﬁr £l v i

Remarks:

These Charpy v-notch impact test resuits exceed the minimum requirements of ASME

Section VIl and E31.3 Codes for -46°C; or CSA 2662-99 Codes for -46°C.
We certify that the statements in this record are acceptable, in accordance with the requirements of

ASME Section IX.

TEST RESULTS CERTIFIED BY: ' ‘
/Y[ Fonn

Qualiméf

An Alberia Compeany
O, Certified by the Ganadian Welding Buraatl & Alberia Bollers Safely Association,
Registered.as an Atberta Professional Engineering consuliing firm
with enigineers registered in Alberta and Brilish Cohinbia
Vislt us at our website: www.quailmetinc.com

“Your source of Qurrfffy Materials Engineering”

&

Petyried P




PROCEDURE QUALIFICATION RECORD (PQR} QW-483

(Section IX, ASME Boiler and Pressure Vessel Code)

p——

Company Name: RJV Gas Field Services Lid.
PQR No: 100-D Date: July 08, 2002
Revision No.: _-—— Revision Date: -----
WPS No: 104 Revision 2
Welding Process(es): SMAW / SMAW
fypes: _Manual/ Manual
r JOINTS QW-402 ]
._r'_,_.--"’_"‘ BDE_“‘--___‘* = _‘_,__.—'—-g-—‘———._\__.
y i I e Tl '
< 1T
- 6‘&. P — » 3 Py y
_ s ’
T N4 TdT |
N : 2 mm I 111
- 2 mm
BASE METALS _ QW-403 POSTWELD HEAT TREATMENT _ QW-407 ]
Material Spec.: _SAD18 SA-516 Temperature: NA
Type or Grade: Grade 60 Grade 70 Time: N/A
pP-No.: P1Group i P-1 Group 2 Other: N/A
Thickness of Test Coupon: 0.500” plate
Other: Heat No.: 94030-54885 C.E.: 0.38 GAS QW-408
FILLER METALS  QWw-404 Type or Gas{es): NA
Process SMAW ~___SMAW Composition: _NA
SFA Spec: 5.1 5.1 Flow Rate: N/A
AWS Class.: E6010 E7018-1 Gas Backing Rate: N/A
F-No: F-3 F-4 Other: N/A
A-No: A-1 A-1
Filler Metal Size: 1/8" 118" ELECTRICAL CHARACTERISTICS QW-409
Deposited Metal: 0.075" 0.425" Current: F-3 Direct (DC) F-4. Direat (DC)
Other: Covered Covered Polarity: F-3.  Reverse(EP) F4.  Reversn|EP)
_ Electrode Electrode Amps: F-3. 70-80 F-4: 70-100
£r PUS!TION QW-4D5 _ Volts: F-3: 20-23 F-4 20-23
' Position of Groove: G ] Heat Input; F-3. 22 080 Jiin F-4: 72450 Jiin
Weld Progression: _ Vedical Up Other: N/A
Other: N/A TECHNIQUE  QW-410
PREHEAT = QW-406 Travel Speed: F4 5.0-60ipm F-4: 20-3.5Ipm
Preheat Temp Min.: _50°F ~ String or Weave Bead: String and weave
Interpass Temp Max.: 500°F Oscillation: N/A
Interpass Temp Min.: 50° F Multiple or Single Pass: _Multiple
Other: Temperature monitored using Single or Multiple Electrodes: Single
Templistiks Other:  N/A




PROCEDURE QUALIFICATION RECORD (PQR) QW-483
(Section [X, ASME Boiler and Pressure Vessel Code)

= i ST LSS

PQR# 100-D
Tensile Test
QW 462
Ultimate Ultimate Type of
Specimen Width Thickness Area Total L.oad Uit Stress Failure &
ito. in in in® ih psi Location
Mot Applicable
I
Guided Bend Tesis
Qw462
Type and Figure No. Result
Not Applicable
Toughness Tests
QW 170
Specimen Notch Notch Test impact Laterat Exp Drop Weight
No. Location Type Temp Values % Shear Mils Break No Brk
See Attached Report
f
Other Tests
Not Applicable
Type of Test:
Other:
Welder's Name: Marvin Boe ABSA No.: W-6943 Stamp ID: _KZ

Lab. Test No.: 664-02001

Tests Conducted By: _ Qualimet Inc.

We certify that the statements in this record are correct and that the test welds were prepared, weided,
and testad in accardance with the requirements of Secticn IX of the ASME Cnde.

Manufacturer: R\ Gas Fleld Wm\“\
By: Dale j,.a'ﬁ‘m{ s

A et

L-_’/,,.__—

Date: July 08, 2002
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« 7817 CORDNET ROAD, EDMONTON, AB TOEANT (730} 469-5870 - FAX (787 465-5829
+ CALGARY (403) 273-9862 - 1-200-621-8079

- 10

CHARPY V-NOTCH IMIPACT TEST RESULTS
For Procedure Qualification Report # 100-D

0 Clioht: | RJV Gas Field Services Lid. | d6b Mirabor: | 664-02001 N
7 Addressil 4901-47 street _ Vegreville, Alberta | Date: | July 08, 2002
. Wiadorials}! SA-516 Grade 60 to 70 S

AL iglzet | 0.5007 wi _ Gondition: | As Welded

j6¢ | 10.0 mm Charpy ¥ Notch impact specimens

Temp.: | -46°C {50°F) _ _ =, A
[ sampley, |l o gl Impact | Ene li o ie % Shearzw) o
“mﬂﬁﬁa’ﬁi ”2% f:”iﬁ“fa rg?{.lnuln] s
1 56 76 45
2 A7 64 25
3 52 71 35
Average: 51 70 25
T it 1 e Y | T T AR [ '
Heat Affected Zone i 101 137 75
8A-516 Gri'60 | 2 111 131 90
: 3 94 128 "85
Average: 102 138 77
VR i ' LERR a1 Pt o, o M R S LS
Heat Affected Zone'/ 1 109 148 80
SA516 Gr. 10N Ay 2 119 162 88
! 3 114 155 80
Average: | 114 185 . 83
o ﬂ.‘:t.l.?j:in;-g "J....-."'_‘ e VAL R IR il ey T
Remarks: These Charpy v-notch impact test results exceed the minimum requirements of

ASME Section VIl and B31.3 Codes for -46°C; or CSA Z662-99 Codes for -46°C.

We certify that the statements in this record are accepflable, in accordance with the requirements of
ASME Section IX.

Test Results Certified By: / Qﬁaliﬁlet
[y

i ettt A O =l —

An Alberta Company
Gortified by the Canadian Welding Bureat & Albsrta Boiters Safety Assoetalion;

/\ Hegislercd as an Alberta Frofessions! Engineering consiling Him
@/ with engineers registored in Atberia and Eritish Golumbiz
\\. Vislt us at our website: www.qualimetinc.com

“Your sorirce 4f l;_:fmffr'fy Mutevinls Hngineering”



St PROCEDUKE WUALIFICATION RECORD

] . o Badals Gesflsld, Sepvierkid, 4901, = Aoyee K., Box 2945, | Vegreyille)! ity T0R ALO - S
" OCEDURE qumncmmm RECORD NUMBER ____100-1  OATE__ September 2, 1981

_ -WELDING PROCEDURE cpECIFECATION NUMBER 100 (Rev. 2) _

' SHAW TYRES Manual e

HELDING PROCESS(ES)

| J0INTS (QW-402)

Type Butt: single vee
] SASE METALS. (Uw-403) .
Material Spec.  8A 106 _ Type or Grade Grade B .
4 PNo. L. ta P-No_ 1 __ Thicknees 12, 7um (1/2 in.) .
Diameter __._.219.lum (8,623 in.) T Othem L
\ __FEI‘.QEEPM;LAJ, S {OW-404)
| sFA specification 5.1 5.1 =
- S Clasgification __E6QL0 E7018 R
Filler Metal F-No. 3 &
" Weld Metsl Analysis A-No. 1 ) i __ﬁ
'i Gize of Filler Metal " See gketch next page
" 3z . 2, 0mm ' ¥4; 10,7nm

Deposited Weld Metal .Thickness

1 511I0N (QW-405)

-~

Weld Progression

\gsition of Gloove A6
§"PREHEAT (GW-406)
) ?reheat Temp. None

None

Interpass Temp.

! FBSTWELD HEAT TREATMENT (Qw-407)

Te:nperature__ None Time o
]*% GAS (GH-408) ° ' |

“Type of Gas(ed) N/A Composition of Mixtures
% Other .
4 ELECTRICAL CHARACTERISTICS(Q“!—AUSP)
s Currant Direct Polarity Revexse —
3 Amps fee sketch ne;ct page Volts
, Other ' _
3 TECHNIEIUE (qW-410)

_ Travel Speed

Multipass or Single Pass (per side) _ Multipass '

,ﬁlngle or Multiple Electrc)des Single -

Both

ring or Weave Bead

Hher

4]

AOINVT ATVA ¥68. %€ Xvd LT:T1

T

"20/80/20
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- £R0l

63°

12, 7mm (0.500 in.)

2.4mm (3/32 in.)

A .
_f?1 f¢__ 2.4mm (3/32 in.)

Root: 3.2mm (1/8 im.), F6UL0, 110 amps; 24 volts.
2 Fill: 4.0me (5/32 ien.), E7018, 140-200 anps, 24 yolts.

Cap: 5.0mm (3/16 in.), B7018, 245 amps, 24 volisa.

WNINYT 4Tvd V6L 2C9 Xvd ATITT Zdd 207807140



TENSILE TEST

reeld

NOINVT STV

" Specimen | Width Thick.| Area Ultimate Ultimate Character & Location
i Number mm. mit. 8q. mm. Load _ Stress of
(in.) | Ain.) [(sq.in.)| N {ibs.) MPa (psi) Failure
T=1 1B,67 11,43 213.4 101,500 476
(.735) | (.450) ]{(.331) (22,800) | (68,900) Parent metal
T-2 i8.67 11,43 213.4 103,000 482
(.735) | (.450) [.(.881) (23,100) | (69,800) Parent metal
BUIDED-BEND TEST
| - Type.and. Figure . - Result-. '--.-;-.c‘rype- and Figure Result’
Number - ' . Number
Face Pasg Root: Peps
" Face Pass Root Pass
o
) HARDNESS TEST - {
Type of, Test:
Weld Zone:
Heat Affected Zone:. ’
Welders Namet Dale Taniulk
Certificate Number: We6537
Tests Conducted By: Hanson Material Higiigeing (Western) Ltd.
PEI}:- Gilles E&Tealﬂt, C.E.T. J—
Laboratory Test Nomber:  EB1-8-1061
We cexrtify that the statements inm this record are correct and that the test welds were
... Prepared, weldsd. and.tested, inraccordanes - with ~the. cequirements of-Section IX-of the -
ASME Boiler and Pressure Vessel Cade. . cee
o Sigried iReJoVe Gesfield Sexvice Txd. = . 2 o
' Date November 24, 1982 By W
$6OL 789 XV4 RT-TT E¥d 70750740




SR PROCEDURE QUALIHCANHON RECURD

o men e srmaat fon . pw

N
L33

£ 0 2.2 - '
DT mbes ojaseas, s

100-B DATE pugust 3, 1987

’JCEDURE QUALIFICATIDN REEGRD NUMBER
“ELDING PROCEDURE <pPECIFICATION NUMBER __ 100~(Rev. 2)
WELDING PROCESS(ESY __ SMAM -TYPES ___ Manual .
: J0INTS (Qw-402) :
Type Butt. gingle vee . )
! BASE METALS (QW-403)
&Matenai gpec. _ SA 516 __Type or Grade __@rade 7ON . L
YP.No, 1 Gpr. 2 toP-No "1 Gp. 2 Thickness ____9.53m (0.375 in.)
'_Dlametar_____h 'k_(f_lthep L : o
ﬁ}LﬁR METALS (Qw-404) '
5FA Specification 5.1 - 51 _ | ~
_ AWS Clageification - B6OLD . £7018 _ B _
Filler Metal F-No. 3 _ 4
" Weld ‘Metal Analysis A-No. L 1
;Elzs af Filler Metal ‘See atiached sketch next page
Depas;.ted Weld Metal Thickness F3: 2om Wh:  7,5%0m

No single pass withrover 3" (12.7mm) of de]goaited metal

t Other
¥ SITION. (QH-405)
_ Jsitian of Groove __ 16 Weld Progression __ —(
U PREHEAT (QW-406) '
Preheat Temp. ... 20°C (70°F) ' Interpase Temp.  Weld build up e
;PDSTWELD HEAT TREATMENT (qw—-aun . '
Temperature None ___Time o —
GAS (QW-408} '
Type of Gas(es) N/A- . - - - Compogition of Hixtures
! Other ' ' -
ELECTRICAL CHARACTERISTICS(QW—#E?) :
t Current | Direct Polarity Reverse -
EHn“«mps See attached sketch Volts
fﬂther
. TECHNIQUE {(QW-410)
_Travel Speed —
Multlpass or Single Pass {per suie) F3: Single; F4: Multiple
Sangle or Multiple Electrodes Single ' . B e
;.mg or Weave Bead M. .
}.hE‘.l‘ . v
ANVt GIVd yG9L 28D Xvd RT:IT g £0/60/L0

Lz
o
o
=
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707

* G, 5%m (0,375 in.)

|

s.ﬁm (1/8 in.) ]"| | . Y -

- -
w '. __.1 iﬂ—a 3.2m (1/8 3n.)

k IR Pass fi: 3.2mm (1/8 iun.), E6010,. DCRP, 90-120 amps, 24~28 volts.

E * - Pags #2: 56.0mm (5/32 in.), E7018. DCRP, 180—216 amps, 24~206 volts.
; Pass ‘#3: 5.0mm {3/16 in.}, E?OiB,;DCRP, 240-290 amps, 2428 volts.
i Pass #4: 6.0mm (1/4 im.), E7018, DCRF, 3&0-386.' anps , o

i

!

5

N

ANINVT ATV P6YL O XV STIT Xud 20/50/20




TENSILE TEST

P WS EN Y urs L

-
[
1 -
:ﬂSpecimen Width Thick.| Area | Ultimate | Ultimate Character & Location
\ ) Number MM, . sg. mm.} . Load , Stress of ;
{in.} (in,) |{sd.in )| N (ibe.) . | MPa (psi) Failure
T-1 8.4 8.90 342 191,600 561 Partial cup, & cone
; (1,51) | (.350) (.530) { (43,100) | (81,300) Weld metal
T2 38.4 #.490 342 189,100 553 Partial cup & cone
(1.51) (.350}) (.530)" (42,500} (80,300) Weld metal
GUEDED-BEND TEST,
r » i i e m—— . 7, l-l-. ; —'1 DY
| - Type-and Figure ~Result - : Type-and: Figure - «~Result
Number - " Number
[ Side S-1 Pass Side 85-3 Paas
i .
JL, ‘side 52 Pess . Side §-4 Pass
(.

r—~y

#

I —

LT R

)

HARDNESS® TEST ~

Type of Test:

Weld Zone: (cap) 161, 162
Heat Affected Zonss: .

" [ T
PRSI

Brinell

(root): 163, 166 = - -

Erpie Bullock

Welders Name:
CerkiFicate Number:

Tests Conducted By:

Pers:

l.aboratory Test Number:

We certify

wuprspaned,ﬁweldedmandﬂtested in-aceordances

ASHE Boiler and.Pressure Vessel (ode.

¢ Y

i
date

W-9101

tudwig's Welding Consulting Ltd.

_Vic Lukey, C.E.T.

that the statements in this record are correct and that the tes

September 24, 1987

1LWC-9701-816E —_

t welds vere
with sthe=wequirements -of Section 1X of the

Signed WRJZ*@MW% e A

By & S Sw@, e 1t

LZ0M

¥NINVT TTVA ¥EOL O XVA GYIVT T¥d 20/80/40
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WPS NUMBER 101 (Rev. 2)

PQR NUMBER 1014

QUALIFIED FOR

MATERLAL (TYPICAL): Pl to P1 (SA 105, SA 106, SA 516, etc.)

PROCESS:  GMAW, SMAW JOINT DESIGN: Groove & Fillet

POSITION: All DIAMETER: ALl

AWS CLASSIFICATION: ER70S8-X, E7018, E7018-1

BASE METAL THICKNESS RANGE QUALIFIED:
AS WELDED; 4.8 to 24,5mm (3/16 to 1.0 in.)

ALBERTA | A
, LABOUR
BOILERS & PRESSURE VESSELS ACT
WELDING PROCEOURE

Rog. NO.WP .. v\eus I1312:2,......... '

Spechnn ... r... 2001, (REVZY..

Wald Process ........ Glaw, -SNAW. .
fMatl.G.PNo. . ... Io..... toPho... ... ...

Elec. Gr.FNo. . b'{'"l LAlo.. } R—_— '

Th. Qual. For o . . o2 .‘{mm Posmou. . .A!-Lr

WELDlNG SPE-2 1A'l"Tf !

1
| NG SPESIALETS |

Boilers Branch Registration
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WELDING PROCEDURE SPECIFICATION

PR
) R.J.V, Gasfield Service Ltd. 4901 = Brice Rd,, Box 295, Wegreville; Alberta ~T08 410, .. . RS- S
{ELDING PROCEDURE SPECIFICATION NUMBER 101 (Rev. 2) _ DATE __ September 23, 1987 .
FVISIONS #1 July 31, 1984 : B

| #2 Add "t" |

SUPPORTING PGR NUMBERS(S) 1014 B
WELDING PROCESS(ES) GMAW, SMAW . TYPES  Semi-automatic, Manual B
JDINTS (QW-402)

Joint Design See attached sketches, figures 1 to 15
Backing Other
BASE_METALS (QW-403)

P-Number -+ 17 o P-Number 1
Thickness Range: Groove 4,8 to 25.4mm (3/16 to 1.0 in.)

Fillet All
Pipe Diameter Ranges: Groove A1l
Fillet Al
ffﬁer
FILLER METALS (QW-404) _
Specification No. (SFA) 5.18 5.1 B
AWS No. (Class) ER705-X E7018, E7018-1 |
F~No. Fé F4
A-No. o1 1
Size " See table next page -

Deposited Weld Metal Thiﬁgness Range: » No siﬁg&g pass with over %" (12.7mm) of deposited metal

Groove  F6 "t" =Afimm; F4, F7018 "t" = ZAwm
Fillet |
Flectrode - Flux (Class)
Other

POSITION (OW-405)

Position of Groove All Weld Progression - Vertical up when applicabls
REHEAT  (QwW-406) .
“reheat Temp. Min. 10°¢_(50°F) Interpass Temp. Hax. Weld build up

Preheat ldaintenance

i
Bz i e okt Trva &




WPS No. 101 (Rev.2)
r1,
¥ '
RPOSTWELD HEAT TREATMENT (QW-407)
~ *emperature N/A Time Range
L i !
wAS {QW-408)
:’E Shielding GaS(BS) ) Carbon Pioxide
{1 :
'’ Flow Rate 20 cfm B
[" Other
ELECTRICAL CHARACTERISTICS (QW-409)
Current Direct : Polarity Reverse
[ Amps See table below Volts
Tungsten Electrode Size and Type ,
( Made of Metal Transfer GMAW: Short circuiting arc
" FElectrode Wire Feed Speed Range
[ Other |
* TECHNIQUE (QW-410)"
{‘ String or Weave Both Travel Speed (Range)
Initial and Interpass Cleaning Brushing, chipping, grinding
. Method of Back Gouging Adir carbon arc when required
L Multiple or Single Pass (per side) Multiple
~yltiple or Single Electrodes Single
tjliéher
[ FILLER METAL CURRENT . Tégr
WELD : , - VOLTA RANGE
LAYER PROCESS CLASS DIAMETERT TYPE AMP RANGE mm/min. OTHER
[3 " Fam. (in.] POLAR. | RANGE (ipm)
- ——
1or 2 | GMAW ER70S-% | -76 DCRP 40-80 | 19-30 30-300 | Size of elec-
{1 . RS {.030} {1.5-12) | trode, number
i} 1or2 GMAW ER70S-X | .9 DCRP 60~120 | 20-32 38-350 | of passes, amp-—
. {.035} (1.5-14) ] erage, voltage
i I or 2 GMAW ER705-X 1.14 DCRP 130-210  21-20 50-350 | and travel
{i (.045) (2-14) | speed will dif-
fRemaining SMAW E7018. 2.4 DCRP 60-110 | 19-24 .38-300 | fer with posi-
! E7018-1 | (3/32) (1.5-12)} tiom, thickness
£§Remaining SMAW | E7018 3.2 DCRP 90-160 | 20-25 | 38-350 | and joint
: E7018-1 | (1/8) (1.5-14) | configuration.
[Remaining SMAW E7018 4.0 DCRP 125-200 | 21-26 100-400
e E7018-1 | (5/32) {4-16)
{ :Remaining-| SMAW k7018 5.0 "DCRP * | 200-310 | 21-27 125-400
E7018-1 | (3/16) (5-16)
t"Remaining | SMAW 7018 6.0 DCRP 280-380 | 22-30 [175-350
: \ E7018-1 | (1/4) (7-14)
.‘—r
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GROOVE DESIGN

) ’—n"‘l
. Figure 1. |

Single Square Butt

L. - Figure s N

1 Single yee:Buttr:

(1 Figure 7.°° S -

" Single U Butt

¥ N

1 ) ‘
i .
Figure 10.

i Single J Butt

Figure 13. l

Single Bevel Butl

..Figure. 5.

" Figure 11.°

| i

Figure 2.

Single Sguare Butt with
Backing Strip

T
Single Vee But{-With

Backing Stri

N

Figure B. -~ - \

Single U Butt With| Backing
Strip ’

) - T3
Single J Butt [With Bagking
Strip

¥l

A
] N[

Single Beyel Butt With \
Backing SEtrip

—t——y

Figure 3.

Double Square Butt

Double Vee Bptf"‘

A

Figure 9. ><

Double U Butt

Figure 12.

Ly -

:

Double J Butt

4
K

Figure 15.

Double Bevel Butt

———




RO PROCEDURE QUALIFICATION RECORD

R‘J.VZ Gasfleld Setv1ce Ltd,,- 4901 Sruce Bde, BQ§;295, Jegraville, Alberta FOB 4I0-. ... . —--

_ ' ?EDURE QUALIFICATION RECORD NUMBER 1014 DATE _ July 14, 1983
WELDING PROCEDURE SPECIFICATION NUMBER 101 (Rev. 2)

%}ELDING PROCESS(ES) GMAW, SMAW TYPES Semi-Automatic, Manual

JOINTS (QW-402)

ype'* . Butt: single vee

[éASE METALS {(QW-403)

TJaterial Spec. SA 106 Type or Grade Crade B

[‘~No. ] to P-No 1 Thickness 12.7mm (,.500 in.)
Aiameter 219.lmm (8,625 in.) Other 3
[hLLER METALS (QW-404)

SFA Specification 5.18 : 5.1

5. Classification . ER705-6 . E7018

Filler Metal F-No. i 6 . A

Teld Metal Analysis A-No. 1 _ : 1-

Size of Filler Metal See sketch next page

?ep051ted Weld Metal Thickness _F6 = 2,0mm; F4 = 11.0mm
{jther No single pass w1th over %" (12.7mm) of deposzted metal

)TION (QH-405)

{josition of Groove 6G Weld Progression Vertical up
PREHEAT (QH-406) | : |

ireheat Temp. : 15°C (60°F) Interpass Temp. " Weld build up
POSTWELD HEAT TREATMENT (QW-407)
Lﬁmperature : None T{me
GAS (Qw-408)

[ ype of Gas{es) . ~ Carbom Dioxide “Composition of Mixtures  99.985%
J%her '
SLECTRICAL CHARACTERISTICS(QW-409)
{hrrent Direct Polarity  Reverse
Amps 160-390 Volts
“ther '

JECHNTQUE (QW-410)

jravel Speed

Multlpass or Single Pass (per side)  Mulripass

frngle or Multlple Electrodes Single

i L
- .ing or Weave Bead Both

2r




PQR No. 1014

212.7mm (0.5 in.).

i
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WPS NUMBER

4

102 (Rev. 2)

PQR NUMBER

1024

QUALIFIED FOR

MATERIAL (TYPICAL):

Pl to Pl (SA 105, SA 106, SA 516, etc.)

PROCESS:

FCAW

POSITION:

All

JOINT DESIGN:

Croove & Fillet'

DIAMETER:

All

AWS CLASSIFICATION:

E70T-1

BASE METAL THICKNESS RANGE QUALIFIED:

AS WELDED: 4.8 to 38.1lmm (3/16 to 1.5 in,)
i i
~ ALBERTA - _
LABOUR .
BOILERS & PRESSURE VESSELS ACT |
. WELDING PROCEDURE i
Reg. No.WP. ... o 12124, ....... .
Soncko..vvn ... HIOZ L CREVZ Y
Welt Process. - .. FG AM .............
Matl. Gr. Pflo. . . . . l e LY I D
Eloc. 6r.FNe. ...4&, .. ... .. Al } ......
; “Th. Dual. For |, 38 Z mm, Position , ALP" .
...............Nﬁ ..............
) wemme SPHl :ALIST :_ 1
‘ N r
|
Boilers Branch Regiétration




, Electrode - fFlux (Class)
‘' Other

- WELDING PROCEDURE SPECIFICATION

R.J,V. Gasfield Service Ltd., 490L.- Bruce Bdy Box 295, Vegreville, Aberta T0BALO::

“FLDING PROCEDURE SPECIFICATION NUMBER __ 102 (Rev. 2) DATE _ September 23, 1987 ~
REVISIONS " July 31, 1981 B

#2 — re—write to latest addenda - 9/87

SUPPORTING PQR NUMBERS(S) 1024 ‘ B

£

WELDING PROCESS(ES) FCAW TYPES Semi-automatic

JOINTS (QW-402)

Joint Design See attached sketches. .

Backing Other
“BASE METALS (QW-403)

P—Number 1 ~ to P-Number 1
Thickness Range: Groove 4.8 to 38.3mm (3/16 to 1.5 in.)

Fillet All

Pipe Diameter Ranges: Groove > 50.8mm (2.0 in.)

Fillet > 50.8mm (2.0 in.)
:}her

FILLER METALS (QW-404)

| Specification No. (SFA) 5.20
AWS No. (Class) E70T-1
F—-Na. . F6
A-No. 1
Size . See table next page

2

Deposited Weld Metal Thickness Ranges: ¥o single pass with over %" (12.7mm) of deposited metal

Groove 6 = 38.1mm (1.50 in,)

Fillet All

POSITION (QW-405)

" Position of Groove All Weld Progression  Vertical up when applicable

. Preheat Maintenance

REHEAT  (QH-406) 930G (200°F) > 19mn
sreheat Temp. Min. _10°C (50°F) < 19mm Interpass Temp. Max. ~ Weld build up




102 (Rev. 2)

o ' WPS No.

PﬁSTWELD HEAT TREATHENT (QW-407)
‘emperature N/A
"' LAS (QW-408)
Shielding Gas(es)
Flow Rate 15 - 25 litres/min.. (30 - 50 cfh)
Other 99 _OR5% pure

ELECTRICAL CHARACTERISTICS {QW-409)

Time Range

Carbon Dioxide

F’olarity Reverse

Volts

~ Current __ Direct

i Amps See table helow

Tungsten Electrode Size and Type N/A

T other

Mode of Metal.Transfer N/A

" Flectrode Wire Feed Speed Range

1 String or Weave
[‘Initial and Interpass Cleaning
 Method of Back Gouging
[ Multiple or Single Pass (per side)

TECHNIQUE (QW-410)
Both

Travel Speed (Range)

Brushing, chipping, grinding

Air carbon arc when required

Multiple
:zltiple or Single Electrodes Single
tj her
[I FILLER METAL CURRENT NE
+ . WELD - VOL TAGE RANGE
Laver [PROEESS o JoraMeter] 1YPE AP RANGE | mm/min. OTHER
{ * {mm. (in.)] POLAR. -| RANGE |~ (ipm)
£3 =
All FCAW E70T-1 S1.14 . DCRP 120-230 23-28. -1 75=400 | Size of elec—
1 _ {.045) (3-16) | trode, number
All FCAW E70T-1 1.6 DCRP 200-360 25-36 125-750 of passes, amp-—
. (1/16) : (5-30) | erage and volt—
{ All FCAW E707T-1 2.0 DCRP 240-4001 26-34 125-750 | age and travel
(5/64) . (5-30) | speed will dif-
I All FCAW E/0T-1 2.4 © DCRP 300-500 | 26-34 {175-750 | fer with thick-
(3/32) (7-30) ]ness and joint

configuration.
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Figure 2.

Figure 1

g —

Single Square Butt with

single Square Butt
Backing Strip

Figure-4. I\
Sirigle Vee BXt T

N

s —

Single Vee Butt With °
Backing Strip

N

Figure 8. . \J :
o ’

Single U Butt With Backing
© Strip :

Figure 7. °

A\

Figure 11. .\\\1

L e )
Single J Butt With Backing
Strip

Figure 1

Single

X

B

F(

Figyre 13. }

Figure 14.

.Figure 5. - \ /"-'
L= S

Single Bevel Butt With

single Bevel Butt
Backing Strip

Figure 3. [l

Double Square Butt

Y
/\

Figure 6. . ><

Double Yee Butt---

N

.

Figure "9,

.Nouble U Butt

Y
h

Figure 12. ;>:3

Double J Butfi .

4
N

Figure 15. )

Double Bevel Butt




PROCEDURE QUALIFICATION RECORD

R-J.V‘ Gast;

ield Service Ltd,, 4901 - Bruge Rd,, Box 295, Vegreville, Alberta TOB 410

DATE July 14, 1983

~ JCEDURE QUALIFICATION RECORD NUMBER 1024
. WELDING PROCEDURE SPECIFICATION NUMBER 102 (Rev. 2)
" WELDING PROCESS(ES) FCAW TYPES Semi-automatic
JOINTS (Qw-4DZ)
%Type Butt: single vee .
}BASE METALS (QW-403)
’fMaterial Spec. SA 516 Type or Grade Grade 70
v _Na. 1 to P-No 1 Thickness 19.05 (.750 in.)
rDiameter Other - Plate
IFTLLER METALS (QW-404)
SFA Specification 5.20
_IAWS Classification E70T-1
'}Filler Metal F-No. 6
Weld Metal Analysis A-No. 1, 1
'Size of Filler Metal 2. 0mm

vass with over 3" (12.7mm) of deposited metal

[?Deposited Weld Metal Thickness No single
énther

. JITION (qQu-405)

| iPosition of Groove 1G

Weld Progression Forward

PREHEAT (QW-406)

Interpass Temp. Weld build up

 Prehest Temp. 15°C (60°F)
_PUSTWELD HEAT TREATMENT {QW-407)
None

Time

uéTemperature
aF

GAS (QW-408) .

 Mype of Gas(es) Carbon Dioxide

Composition of Wixtures © 99,985%

“dther

ELECTRICAL CHARACTERISTICS(QW-409)

Current Direct Polarity Reverse
[ Amps See sketch next page Volts
! ther

TECHNIQUE (OW-410)
‘vTravel Speed

Multipass or Single Pass (per side) Multipass
l Single or HMultiple Eiéétrodes . Single

‘ing or \Weave Bead Both

uoher




[—

P ———

PQR No. 1024

19,050t (.750 in.)

Pass #1: 2mm (5/64 in.), E70T-1, DCRP, 280-310 amps, 20-22 volts,

Pass #2 - #4:

2mm - (5/64 in.), E70T-1, DCRP, 320-360 amps, 23-26 volts.




r
e —y

.
[

TENSILE TEST

PQR No.

1024

Specimen | Width Thick. | Area Ultimate Uitimate Character & Location
Number i mm 54 . mm Load Stress of
(in.)} (in.) |(sg.in,)|N (lbs.) MPa (psi) Failure
-1 26.9 18.8 507 267,100 527 Base metal
(1.061) (.7%1) (.786) (60,100) (76,400)
T-2 26.9 19.1 514 271,300 528 Base metal
(1.059)| (.750) | (.794) -(61,050) 1 (76,900)
GUIDED BEND TEST
Type and Figure Result Type and Figure Result
Number ‘ Numbeg
TSB S-1 PASS TSB $-3 PASS
TSB S5-2 PASS TSB S-4 PASS

‘Tests Conducted by

Dale Lanuik
W-6537

Hanson Materials Engineering (Western) Ltd.

Welder's. Name

Certificate Number

Per: Gilles Perreault, C.E.T.

Laboratory Test Number EB4-5~645
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 Boiler and Pressure Vessel Code.

Date

, Signed JV.._Gaﬁ&M.MM%IL“QLM
—iume 14, 1983 6—;@5 E




WPS NUMBER 104 (Rev. 1)

PQR NUMBER 104 A

104B

QUALIFIED FOR

MATERIAL (TYPICAL):  p] to.P1 (SA 516, SA 105, SA 106, etc.)

PROCESS: SMAW JOINT DESIGN: Croove & Fillet
POSITION: A1l DIAMETER: All
AWS CLASSIFICATION: F6010, E6011, E7018, E7018-1, E7018-Al

BASE MET;'\L THICKNESS RANGE QUALIFIED:

P.W.H.T.: 1.6 to 50.8mm (}/16 to 2.0 in.)

' ALBERTA _E
LABOUR
BOILERS & PRESSURE VESSELS ACT
WELDING PROCEDURE

Reg. No.WP......... R".?- ....... son
SpechNe, .o veovnasn ‘#lol‘l - C’?E‘”).
Wel Process + vy v wus SMAW, ..., .
Mati, Gr.PNo. ... )u.eens. WPNo.. ... Lo,
fiec. Gr ENo. ... o, . Ao L
Th Qual.for . . . . PQ MM position . . Atk L.

Py T

-------------------------------

-

Boilers Branch Registration




WELDING PROCEDURE SPECIFICATION

" RyJ,V, CAsfield Serviee Litd,; 4901 ~ Bruce Rd., Box 295, Vegrdevilley Albérta. TOB 4EO-* 7%

FLDING PROCEDURE SPECIFICATION NUMBER 104 (Rev. 1) DATE September 8, 1987
REVISIONS add PQR_104B

SUPPORTING PQR NUMBERS(S) 1044, 104B

WELDING PROCESS(LS) SMAW TYPES Manual

JOINTS (QW-402)
Joint Design See attached sheet, figures 1 to 15

Backing Other

BASE METALS (QW-403)
P- Number 1 to P-Number 1

Thickness Ranges: Groove 1.6 to 50.8mm (1/16 to 2.0 in.)

Fillet All

Pipe Diameter Ranges: Groove All

Fillet All

‘ther

FILLFR METALS (QW-404)

Specification Na. (SFA) 5.1, 5.5

AWS No. (Class) F6010, E60L1, E7018, E7018-1, E7018-Al
F-No. F3, F4

A-No. 1, 2 ‘

Size | - 2.4 to 6mm (3/32 to 1/4 in.)

1

Deposited Weld Metal Thickness Range: No single pass with over %" (12.7mm) of deposited metal

Groove F3 "t" = 4mm (5/32 in.); F4& "t" = 46mm (1.81 in.)

Fillet All

Electrode — Flux (Class)

Other

POSITION (QW-405)
Position of Groove All Weld Progression Uphill when applicable

'REMEAT  (QW-406)
Preheat Temp. Min.__ See attached section _Interpass Temp. Hax. Weld build up

Preheat Maintenance




WPS No. 104 (Rev. 1)

POSTWELD HEAT TREATMENT (QW-407)

“amperature See attached section ~ Time Range See attached page
LAS (QW-408)

Shielding Gas(es)
Flow Rate
Other .

FLFCTRICAL CHARACTERISTICS (QW-409)

N/A

Polarity
Volts

Direct Reverse

Current

Amps ___ See table below

N/A
N/A

Tungsten Electrode Size and Type

Mode of Metal Transfer

Flectrode Wire Feed Speed Range
Other
TECHNIQUE (QW-410)

String or Weave

Both Travel Speed (Range)

Initial and Interpass Cleaning

Brushing, chipping, gouging, grinding

Method of Back Gouging Air carbon arc when required

Multiple or Single Pass (per side) Multiple
“1ltiple or Single Electrodes single
Uther
JELD FILLER METAL CURRENT 1/5
WEL VOLTAGE RANGE
LAYER PROCESS CLASS DIAMETER| TYPE AMP RANGE mm/min. UTHER
: mm. {(in.) POLAR. - RANGE (ipm)
SMAW E6010 2.4 DCRP 4080 18-24 38~300 Size of elec-
E6011 (3/32) (1.5-12) | trode, number
SMAW as above 3.2 DCRP 70-140 19-26 38-350 | of passes, amp-—
(1/8) (1.5-14) | erage, voltage
SMAW as above 4.0 DCRP 100-160 20-28 50-400 | and travel
(5/32) (2-16) | speed will dif-
SMAW E7018 2.4 - DCEP 60-~110 18-24 .38-300 fer with posi-
E7018-1 (3/32) (1.5-14) | tion, thickness
SMAW as above 3.2 DCRP 90-150 19-26 38-350 | and joint
(1/8) (1.5-14) | configuration.
. SMAW as above 4.0 DCRP 110-220 21-28 50-400
(5/32) {(2-16)
SMAW as above 5.0 DCRP 160-320 22-30 75-500
(3/16) (3-20)
SMAW as ahove 5.5 DCRP 260-350 23-32 125-500
(7/32) (5-20)
SMAW as above 6.35 DCRP 300-400 23-32 125-550
(1/4) (5-22)
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Figure 1. l Figure 2. { Figure 3. \

‘ 3 -
Single Squarée Butt Single Square Butt with Double Square Butt

Backing Strip

A /\ ' %

Figure 4 ' Figure 5. Figure 6. )( |

Single Vee Butt Single Vee Butt With - Double Vee Boti- -
Backing Strip

2

| Y
A N

Figure 7. = Figure 8. \_J Figure 9. :]<
: 3 )

Single U But Single U Butt With Backing Double U Butt

5 fb

Figure 10. ijl Figure 11. \\\] Figure 12Z.

JE

gy -

Single J Butt Single J Butt With Backing Double J Butt
Strip

Figure 13. Figure 14. Figure 15.

Single Bevel Butt Single Bevel Butt With Double Bevel Butt

Backing Strip



PREHFAT

1. Welds joining pressure parts or attachments shall be preheated
to not less than the minimum preheat temperature stated in 6.

2. The preheat temperature shall be maintained until welding is com—
pleted.

3. Tf welding is interrupted, the weld joint and adjacent areas shall
be re-heated to the minimum preheat temperature specified in 6.

4. The preheated area shall not be less than 50.8mm (2.0 in.) wide on
each side of the weld.

5. Preheat temperatures shall be checked by the welder or inspector,
using temperature indicating crayons or other reputable methods.

6. Minimum preheating temperatures:

PRESSURE VESSELS

THICKNESS MINIMUM PREHEATING TEMPERATURES
0 to 31.75mm (0 to 1 1/4 in.) 24°C (75°F)
Over 31.75 to 203mm (1 1/4 to 8 in.) 80°C (175°F)

PRESSURE PIPING

MINIMUM SPECIFIED MINIMUM

TENSILE STRENGTH, PREHEATING
THICKNESS BASE METAL MPa (Xsi) TEMPERATURE
Less than 25.4mm (1.0 in.) <490 (71) 24°C (75°F)
Creater than 25.4mm (1.0 in.) All 80°C (175°F)

A1l . _ >490 (71) : 80°C (175°F)



POSTWILD WEAT TREATMINT
pP-No.1 Groups 1, 2 & 3

pressure Vessels in accordance with ASME BPYC Section VIII, Division 1

1. ATl postweld heat treatment shall be done in accordance with ASME Boiler and
Pressure Vessel Code, Sectjon VIII, Division I, UK-40 & UCS-56, 1986 edition.

2. postweld heat treatment temperatures and minimum holding times are as follows:

NOMINAL HEAT TREATMENT TEMPERATURE
THICKMESS °C (°F) HOLDING TIME
Up to 50.8 mm 595 {1100} minimum 1 hr./25.4 mn {inch)},
(2.0 in.) 15 minutes minimum
Over 50.8 mm 595 (1700) minimum 2 hours plus 15 minutes for
(2.0 in.) each additional 25.4 mm

(inch) over 50.8 mm (2.0 in.}

chemcial Plant and Petroleum Refinery Piping in accordance with ANSI B31.3

1. A1l postweld heat treatment shall be done in accordance with Table 331.1.1 of
ANSI B31.3-1984.

2 postweld heat treatment temperatures and minimum holding times as follows:

NOMINAL HEAT TREATMENT TEMPERATURE
THICKNESS = °(C {°F) HOLDING TIME
A1l 595 - 650 (1100 -~ 1200) 1 hour/25.4 mm {inch),

1 hour. minimum

power Piping in accordance with ANSI B31.1

1. A1l postweld heat treatments shall be done in accordance with Table 132 of
ANSI B31.1-1983 edition.

5. Ppostweld heat treatment temperatures and minimum holding times are as follows:

NOMINAL =~ = HEAT TREATMENT TEMPERATURE
THICKNESS i’ eg (°F) ' HOLDING TIME
Up to 50.8 mm 595 --650 (1100 - 1200) 1 hr./25 rm (inch),
(2.0 in.) : 15 minutes minimum
QOver 50.8 mm .. 895 - 650 {1100 - 1200) 2 hr. plus 15 min. for
{2.0 in.) : each additional 25 mm

“(ihch) over 50.8 mm (2.0 in.)



PROCEDURE QUALIFICATION RECORD

R.J,V, Casfield Service Ltds, 4901 = Bruce Rd., Box 295, Vegrevilley-Alberta ?@%MQQO _

"OCEDURE QUALIFICATION RECORD NUMBER 1044 DATE _ June 1, 1984

WELDING PROCEDURE SPECIFICATION NUMBER 104 (Rev. 1)

WELDING PROCESS(ES) SMAW TYPES Manual

JOINTS (QW-402)
Type

BASE METALS (QW-403)
Material Spec. SA 516 Type or Grade Grade 70

P_No. 1 to P-No 1 Thickness 25.4mm (1.0 in,)

Diameter Other

FILLER METALS (QW-404)
SFA Specification 5.1

AWS Classification E6010, E7018
Filler Metal F-No. 3, 4

Weld Metal Analysis A-No. 1

Size aof Filler Metal

Deposited Weld Metal Thickness No single pass with over %" (12,7mm) of deposited metal
Other '

SITION (QW-405)

Position of Groove 1G (Flat) Weld Progression

PREHEAT (QW-406)

Preheat Temp. 10°C (50°F) Interpass Temp. 260°C (500°F)
POSTWELD HEAT TREATMENT (Qw-407)

Temperature 1150°T Time 1 hour
GAS (QW-408) '

Type of Gas(es) N/A Composition of Mixtures
Other

ELECTRICAL CHARACTERISTICS{QW-409)

Current Direct Polarity Reverse
Amps 90-150 Volts 18-28
Other

TECHNIQUE (QW-410)
Travel Speed

Multipass or Single Pass (per side)  Multipass

Single or Multiple Electrodes Single

:ing or Weave Bead Both

Other




PQR No. 1041

1.5mm (1/16 in.)

25.4mm (1.0 in.)

T = S A o e N =S S



TENSILE TEST

POR No. 104-A

Specimen | Width Dia-— Area Ultimate Ultimate Character & Location
Number meter Load Stress of
in. in. sg.in. 1bs. -» psi Failure
2 0.502 | 0.198 14,000 70,700 Weld
5 0.505 | 0.200 14,100 70,400 Weld
GUIDED BEND TEST
Type and Figure Result Type and Figure Result

Number

Number

Side bend as per

QW 462,24

All 4 passed

Welder's Name

Dale Laniuk

Certificate Number
Tests Conducted by

Laboratory Test Number

Per:

W-6537

Hanson Materials Ingineering (Western) Lid.

Gilles Perreault, C.E.T.

E83-7-717

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 Boiler and Pressure Vessel Code.

Date ~June 14, 1983 .

Signed";

R,J,V, Gasfield-Service Ltds .. . _

L omas -

oS, I~



PROCEDURE QUALIFICATION RECORD

“GasTield Service Ttdy, 4901, Bruze Rds, Box 295, Vegteville, Alberta /OB AL,

PROCLDURE QUALIFICATION RECORD NUMBER __ 104-B DATE __ August 3, 1987
WELDING PROCEDURE SPECIFICATION NUMBER _ 104—(Rev. 1)

WELDING PROCESS(ES) ___ SMAW TYPES Manual

JOINTS (QW-402)

Type Butt: single vee

BASE METALS (QW-403)

Material Spec._ SA 516 Type or Grade  Grade 70N

P-No. 1 Gpr. 2 to P-No__1 Grp. 2 Thickness 9.53mm_(0.375 in.)
Diameter Other

FILLER METALS (QW-404)

StA Specification 5.1 5.1

AWS Classification E&6010 E7018

Filler Metal F-No. 3 4

Weld Metal Analysis A-No. 1 1

Size of filler Metal See attached sketch next page

Deposited Weld Metal Thickness F3:  2mm Fa:  7.53mm

Other Nq single pass with over 3" (12.7mm) of deposited metal

POSITION (QW-405)

Pasition of Groove 1G Weld Progression
PREHEAT (QW-406)

Preheat Temp. 20°C (70°F) Interpass Temp. Weld build up
PUéTWELD HEAT TREATMENT (QW-407)

Temperature 607°C (1125°F) Time 90 minutes
GAS (QH-408) .

Type of Gas(es) N/A Composition of Mixtures
Other

ELECTRICAL CHARACTERISTICS(QW-409)

Current Direct Polarity Reverse
Amps See attached sketch Volts

Other

TECHNIQUE (Qw-410)
Travel Speed

Multipass or Single Pass (per side) F3. Single; F4: Multiple

Single or Multiple Electrodes Single

“ring or Weave Bead Both

Other




PQR No. 104-B

70°

9.53mm (0.375 in.)

l

3.2um (1/8 in.) L

Pass

Pass

Pass

Pass

#1: 3.2mm
#2:  4.0mm
#3:  5.0mm
#4:  6.0mm

S
T - r._l I.H 3.2mm (1/8 in.)

(1/8 in.), E6010, DCRP, 90-120 amps, 24-28 volts.
(5/32 in.), E7018, DCRP, 180-210 amps, 24-26 volts.
(3/16 in.), E7018, DCRP, 240-280 amps, 24-28 volts.

(1/4 in.), E7018, DCRP, 340-380 amps,



TENSILE TEST

PGR No. 104-B

Specimen | Width Thick. | Area Ultimate Ultimate Character & lLocation
Number mm mm sq.mm Load Stress _of
(in.) (in.) |(sq.in.){N (1bs.) MPa (psi) Failure
T-1 38.55 8.80 339 179,600 530 Partial cup & cone
(1.52) (.346) (.526) (40,400) (76,800) Weld metal
-2 38.4 9.00 346 182,100 527 Partial cup & cone
(1.51) (.354) (.536) (41,000) (76,400) Weld metal
GUIDED BEND TEST
Type and Figure Result Type and Figure Result
Number Number
Side 5-1 Pass Side S-3 Pass
Side 5-2 Pass Side S—4 Pass

Welder's Name

Frnie Bullock

Certificate Number
Tests Conducted by

Per:

W-9101

Ludwig's Welding Consulting Ltd,

V. Lukey, C.E,T.

Laboratory Test Number IWC-9702-816F%

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 ASMEL- Boiler and- Pressure Vessel Code.

Date

September 24, 1987

Signed

R.J,V,. Gastield Service Itd,

=R S

e i i: .

]




RJV GAS FIELD SERVICES LTD.

Welding Procedure Specification

in accordance with

ASME Seciions VI, I)X, 831.1 & B31.3

WPS No.: 104 Revision 2
Supporting PQR No. (s): 1044, 1048, 104C, 104D
Qualiiied for
Process{es): SMAW / SMAW Position(s): All
Filler Metal F-No.: F-3/F-4 A-No.: A-1/A-1
AWS Class.: E6010 / E7018-1 Weld Type(s): Groceve, Fillet
Base Metal: P-1 Group 1or2 To: P-1 Group 1or2

Typical Materials P-1 Gr. 1: _SA-35, 5A-63, SA-106 A/B, SA-234 WPE, SA-350 LF1, SA-§16 60/65, SA-CSA G40.21 Gr. 38W / 44W
P-1 Gr. 2: SA-105, SA-106 C, SA-234 WPC, SA-350 LF2, SA-516 70, SA-537 CI. 1, SA-660 WCB/ WCC

Diameter Range: All Condition(s). Postweld Heat Treated
Thickness Range: 0.062” to 2.00” Normal and Sour Service
0.125” to 1.00” Low Temperature Service to —46° C (-50°F)

Revision 2: Addition of PQR's for low temperature service and editorial review and update to the current edition of the ASME
codes.

Provincial Registration

i e - = . e E— o
ALBERTA BOILERS SAFETY ASSOCIATION
PROVINGE OF ALBERTA
SAFETY CODES ACT
WELDING PROCEDUHE

Reg. No. WP, 1312.2.
| Spec No. . lQ"I (REV 2)
Weld Process ... SMAW
Matl. Gr. P No

Elec, Gr, F No...




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

Company Name: RJV Gas Field Services Ltd.

WPS No.: 104 Date: September 08, 1987
Revision No: 2 Revision Date: July 08, 2002
Supporting PQR’s: _104A, 104B, 104C, 104D
Welding Process(es): SMAW / SMAW Type(s): Manual / Manual
Joint Design: Butt Tee Lap, Comer etc. AII ASME jomt desugns Reference construct:on
Backing: F-3 electrodes with or without backing drawings for joint details. VWhere joint details are not
F-4 elctrodes with backing only. specified, refer to typical joint detail sheet provided.
Backing Material (Type): Similar base or weld metal as requ:red No Retainers.
- L - SOW-403 e
P-No: 1 Group No 1or2 to P-No: 1 Group No: 10r2
OR
Spec. type & grade: _N/A to Spec. type & grade: _N/A
OR
Chem. Analysis & Mech. Prop.: N/A to Chem. Analysis & Mech. Prop.: N/A
Base Metal Thickness Range
Groove: 0.0625" to 2.00" — Normal and Sour Service Fillet: All
Groove: 0.125" to 1.00" — Low Temperature Service to —46° C (-50°F)
Pipe Dia Range: _Unlimited Fillet: All
Other: Maximum thickness of any weld layer shall not exceed 0.500"
P  FILLER METALS = QW:404 .
Process: SMAW
Spec No. {SFA): 5.1
AWS No. (Class): £6010 E7018 1
F-No.: F-3 F-4
A-No.: A-1 A-1
Size of Filler Metals: 3/32", 1/8", 5/32" 3/32*, 1/8", 5/32", 3/18", 1/4"
Weld Thickness - Groove: | 0.157" max.( 0.150 for Low Tempetature) | 0.853" max {0.850" for Low Tempetature)
- Fillet: unlimited unlimited
Electrode-Flux (Class): N/A N/A
Flux Trade Name: N/A N/A
Consumable Insert: N/A N/A
Other: Covered Electrode Covered Electrode

Revision 2:
cades.

Addition of PQR's for low temperature service and editorial review and update to the current edition of the ASME



WELDING PROCEDURE SPECIFICATION (WPS) QW-482
{Section 1X, ASME Boiler and Pressure Vessel Code)

Company Name: RJV Gas Field Services Ltd.

WPS No.: 104 Date:

Revision No: 2 Revision Date:

Supporting PQR's: _104A, 104B, 104C, 104D
Welding Process(es): SMAW /SMAW

September 08, 1987
July 08, 2002

Type(s): Manual / Manual

r . Joint Detals: = 7 ;uw
Al ASMF joint desians. Reference constructlon

raa.IDIMTS {Jw-dnz“:ew
Butt, Tee, Lap, Comer etc.

Jomt Des:gn

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

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

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

WobiEan ) O BASEMETALS dliQW-403ie = g e e
P-No: 1 Group No: 1or2 to P-No: 1 Group No: 1or2
OR
Spec. type & grade: _N/A to Spec. type & grade: N/A
OR
Chein. Anralysis & Mech. Prop.: N/A to Chem. Analvsis & Mech. Prop.: N/A
Base Metal Thickness Range
Groove: 0.0625" to 2.00" — Normal and Sour Service Fillet: All
Groove: 0.125" to 1.00" — Low Temperature Service to —46° C (-50°F)
Pipe Dia Range: _Unlimited Fillet: All
Other: Maxnmum th;ckness of any weld layer shall not exceed 0.500"
. FITERMETALS T EQW-4040 e
Process: SMAW SMAW
Spec No. (SFA): 5.1 5.1
AWS No. {Class): E6010 E7018-1
F-No.: F-3 F-4
A-No.: A-1 A-1

Size of Filler Metals:

3/32",1/8", &/32"

3/32°, 1/8", 5/32", 3/16", 1/4”

Weld Thickness - Groove:

0.157" max.{ 0.150" for Low Tempetature}

0.853" max. {0.150" for Low Tempetature}

- Fillet:

Electrode-Flux {Class):

Flux Trade Name:

Consumable Insert:

unlimited unlimited
N/A N/A
N/A N/A
N/A N/A

Other:

Covered Electrode

Covered Electrode

Revision 2:
codes.

Addition of PQR's for low temperature service and editorial review and update to the current edition of the ASME



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

WPS # 104 Revision 2 -
e s S POSITIONS . QW-405 : POSTWELD HEAT TREATMENT, ' Qw-407. =
Position(s) of Groove: All Temperature Range: 1100 °F minimum
Welding Progression: Up: F-4 Electrodes Time Range: 1 hour per inch thickness to 2 inches.
Up or Down: _F-3 Electrodes 2 plus 15 minutes per inch over 2 inches. Heating and
Pos:t;on(g_) of Fillet: All cooling rates as per ASME codes.
o2 'PREHEAT:: QW-408. Sl s aain GAS G QW08 I i
Preheat Temp Min: t< 1" 50F, t> 1" 175"F Shleidmg Gas(es): N/A o
Interpass Temp Max: 600°F Composition: _N/A
Interpass Temp Min: _t< 1" 50°F, t > 1" 175°F Flow Rate: N/A
Monitor using pyrometer tempilstilis Gas Backing: N/A
or other suitable method. Trailing Shielding Gas COmpomtlon N/A -
G e PELFCTRICAL CHARACTERISTICS S OW-409. L S
Current Type: SMAW (F-3) Direct Current {DC) SMAW (F-4) Direct Current {DC)
Polarity: SMAW (F-3) Reverse (EP) SMAW (F-4) Reverse (EF)
Amps (Range): _SMAW (F-3) 60— 180 SMAW (F-4) 70 - 360
Volts (Range): SMAW (F-3) 20-32 SMAW (F-4) 18 —32
Max heat Input:  0.125" — 0.500" _SMAW (F-3) 28 080 J/in SMAW (F-4) 59 800 J/in
0.500" — 1.00" SMAW (F-3) 22080 J/in SMAW (F-4) 72 450 J/in
Electrode Wire feed speed range: _N/A
Tungsten Electrode Size & Type: _N/A
Mode of Metal Transfer for GMAW: N/A
. w7 TECHNIQUE iQw-410 T
String or Weave Bead: Etther Weave size shall be controlled to prevent exceedmg maximum heat input.
Orifice or Gas Cup Size: N/A
Initial Cleaning: Base material must be thoroughly cleaned of grease, rust, mill scale, dirt, etc., at
least1" back on each side of the joint prior to welding.
Interpass Cleaning: _Perform by power brushing, grinding, etc. after each weld layer.
Back Gouging: _Arc air, gouge, grind, etc. o clean metal if required.
Oscillation: _N/A
Contact Tube to Work Distance: _Not Applicable
Multiple or Single pass (per side): _Single or Multiple for F-4 electrodes.
Multiple or Single Electrodes: _Single
Travel Speed (Range): 2 - 16 IPM
Peenlqu: Not allowed
S o TYPICAL WELDING PARAMETERS - ) L
Filler Metal Current
Process AWS Diameter Type & Amp Volt Travel Speed
Classification {in} Polarity Ranga Range {I"M)
SMAW E6010 332 DC RP 60- 100 20-28 2-12
SMAW EB010 1/8 DC RP 80 - 150 20-28 3-14
SMAW ES010 532 DC RP 90 - 180 22-32 4-18
SMAW E7018-1 3132 DC RP 70-130 18-24 2-10
SMAW E7018-1 1/8 OC RP 90 - 150 20-24 4-12
SMAW E7018-1 5632 DC RP 120 - 180 20-26 5-14
SMAW E7018-1 316 DC RP 150 - 270 22-28 6-16
SMAW E7018-1 1/4 DC RP 180 - 360 24-32 8-16
Notes: 1) Number of weld layers and size of filler metal may vary with thickness of base malerial and position of weld.
2)) ¥16" & 1/4" E7018 electrodes limited to flat (1G) position only.
Revision 2: Addition of PQR's for low temperature service and editorial review and update to the current edition of the ASME

codes,
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PROCEDURE QUALIFICATION RECORD (PQR) QW-483
{Section 1X, ASME Boiler and Pressure Vessel Code)

Company Name: RJV Gas Field Services Ltd.
PQR No: 104C Date: July 08, 2002
Revision No.: --—- Revision Date: -----
WPS No: 104 Revision 2
Welding Process{es): SMAW /SMAW
Tynes: Manual / Manual

e JG‘IN IS QW-402

.

£ s

J
2 mm 1
S 2mm & ~a&

[ BASEMETALS aw4o0s. [0

POSTWELD HEAT TREATMENT. _ QW-407.

Material Spec.: SA-516 SA-516 Temperature: 1 150°F +25°F
Type or Grade: Grade 60 Grade 70 Time: 2.0 hours
P-No. P1 Group1 P-1 Group 2 Other: N/A
Thickness of Test Coupon: 0.249" Plate
Other: Heat No.: 22648-015071-2 C.E.: 0.37 T T GAS | QW08
d i DFILLER METALS. aow4os: . Tvpe or Gas{eS): N/A
Process SMAW SMAW Composition: N/A
SFA Spec: 5.1 5.1 Fiow Rate: N/A
AWS Class.: E6010 E7018-1 Gas Backing Rate: N/A
F-No: F-3 F-4 Other: N/A
A-No: A-1 A-1
Fitler Metal Size: 1/8” 1/8" ELECTRICAL CHARACTERISTICS = QW-408
Deposited Metal: 0.075" 0.174" Current: F-3; Direct (DC) F-4: Duect {DC)
Other: Covered Covered Polarity: F-3: Reverse(EP) F-4. Reverse(EP)
Electrode Electrode Amps: F-3: 65-80 F-4. 70-100
i esias v o POSITION vQW=405 - 0 Volts: F-3: 23-36 F-4: 20-23
Position of Groove: 3G ___| HeatInput- F-3: 28080 Jfin F-4: 59 800 Jfin
Weld Progression: Vertical Up Other: N/A
Other: N/A TECHNIQUE QW-410 = = 0 0

e

e  PREHEAT - QW-406

Other: Temperature monitored using

Templistiks Cther:

Travel Speed:

Preheat Temp Min.: 50°F String or Weave Bead: String and weave
Interpass Temp Max.: 500°F Oscillation: N/A
Interpass Temp Min.: _50°F Muitiple or Single Pass:  Multiple + single per side

Single or Multiple Electrodes:

N/A

F-3:2-7.0ipm F-4:25-4.1ipm

Single




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

PQR# 104C
Tensile Test
Qwv 462
Ultimate Ultimate Type of
Speciman Width Thickness Area Total Load Unit Stress Failure &
io. in in in? Ib psi Location
Mot Applicable
I I
(Guided Bend Tesis
QW462
Type and Figure No. Result
Not Applicable
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
l |
Other Tests
Not Applicable
Type of Test:
Other:
Welder's Name: Marvin Boe ABSA No.: W-6943 Stamp ID: KY
Tests Conducted By:  Qualimet Inc. Lab. Test No.: 664-02001

We certify that the statements in this record are correct and that the test welds were prepared, welded,
«nd tastas in sccordance with 1he requirements of Section IX of the ASMF= Coae

Manufacturer: RJV Gas Field SEMM

Date: July 08, 2002 By: Dale m (:,,.__:—) o

-




Qualimet | : | :

+ 7817 CORONET ROAD, EDMONTON, AE T6E 4N7 (780) 469-5870 « [AX (780) 465-3829
» CALCGARY (403) 278-9862 » 1-800-621-8%79

il

CHARPY V-NOTCH IMPACT TEST RESULTS
for Procedure Qualification Record # 104C .

lient:? RJV Gas Field Services Ltd. I = Job Numher | 664 - 02001
= %ﬁ%‘ﬁdﬂmsﬁ.{? 4901 — 47 Street  Vegreville, Alberta " Date:  July 08, 2002
; L I‘.ﬂatérla.lli ! SA-516 Grade 60 to 70

: _izg'g 0.2495" wt plate machined

.. Condition: Postweld Heat Treated

'_ -46°C Q0°F)

|:/Sample | ¢ Impact Emargy | Converted Full Size % Shear.

 Number o oaw {Joule) lmpact Energy (J) [ =
Hd Zon i 1 23 3 62 55
ey 2 21 28 57 60
i i ; 3 28 35 71 55
Average: 23 32 63 57

G ; i ﬁﬁ%’c’*;ﬁﬁwﬂ T E.‘,:'-E"s‘ff;: it Tk sai i ﬁwfﬁ.ﬁ“»v/ﬁ %*
Heat Affected Zone 1 34 46 92 70
SA516 G800 2 25 34 68 60
: 3 29 39 79 65
Average: | 29 40 80 65

i S 5 G e I e Tl I R e s St
'Heat Affected Zone 1 41 56 111 80
‘SA-516GrT0 2 37 50 100 75
T A 3 36 49 98 80
G | Average: 38 52 103 82

mE T e e e e

Remarks: These Charpy v-notch impact test results exceed the minimum requirements of ASME

Section VIl and B31.3 Codes for -46°C; or CSA Z662-99 Codes for -46°C.

We certify that the statements in this record are acceptable, in accordance with the requirements of
ASME Section IX.

TEST RESULTS CERTIFIED BY: | Dualimet

ﬁﬁ/?é;

An Alberta Company
Certified by the Canadian Welding Bureau & Atberta Boflers Safety Association; 3

Registered as an Alberla Profassional Engineering consufting firm ﬁ
with engineers registered in Alberta and British Columbia
Visit us at our website: www.qualimetinc.com georlediiene!

“Your source of Quality Materials Engineering”




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

Company Name:
PQR No:

Revision No.:

WPS io:

Welding Process(es):
Types:

RJV Gas Field Services Ltd.

104D

Date: July 08, 2002

Revision Date: -----

104 Revision 2

SMAW / SMAW

Manual / Manual

SR m&gg\ty;@;&{ igg. m-;g:‘?fiﬁ‘ "“}3 ZMOINTS

S '5_5-'“'-' N .....

e
F

7] N
QW-402 e e e S AR e B

PN

. POSTWELD HEAT TREATMENT.  oW:407

Temperature: 1 150°F +25°F

Time: 2.0 hours

2 IMim
= 2 mm <
i BASE METALS Qw403 e
Material Spec.: SA-516 to SA-518
Type or Grade: Grade 60 Grade 70
P-No.: P1 Group 1 P-1 Group 2

Other: N/A

Thickness of Test Coupon: 0.500" plaie
Other: Heat No.: 94030-54885 C.E.: 0.38

s LGAS. QW08

2 FILLER M

ETALS Qw404

Type or Gas(es): N/A

Other:

Process SMAW SMAW Composition: N/A
SFA Spec: 5.1 5.1 Fliow Rate: N/A
AWS Class.: EBO10 E7018-1 Gas Backing Rate: N/A
F-No: -3 F-4 Other: N/A
A-No: A-1 A-1
Filler Metal Size: 1/8" 1/8"  FLECTRICAL CHARACTERISTICS  QW-409
Deposited Metal: 0.075" 0.425" Current: F-3; Direct (DC) F-4: Direct (DC)
Other: Covered Covered Polarity: F-3: Reverse(EP) F-4 Reverse(EP)
Electrode Electrode Amps: F-3 70-80 F4. 70-100
e e POSITION 0 QW-405 Volts: F-3: 20-23 F-4. 20-23
Posntlonm Groove: 3G Heat input: F-3: 22 080 Jan F-4: 72450 Jfin
Weld Progression: Vertical Up Other: N/A
Other: N/A TECHNIQUE = QW-4100: =i o
i PREHEAT 0 QW-406 0« Travel Speed: F-3.5.0-6.0ipm F-4: 20-351 ipm
Preheat Temp Min.: 50°F String or Weave Bead: String and weave
Interpass Temp Max.: 500°F Oscillation: N/A
Interpass Temp Min.: 50°F Multiple or Single Pass:  Multiple

Temperature monitored using
Templistiks

Single or Multiple Electrodes: Single
Other:  N/A




PROCEDURE QUALIFICATION RECORD (PQR) QW-483
{Section IX, ASME Boiler and Pressure Vesse! Code)

PQR# 104D
Tensile Test
QW 462
Ultimate Ultimate Type of
Specimen YWidth Thickness Area Total Load Unit Stress Failure &
io. in in in’ Ib nsi Location
Mot Applicable
I
Guided Bend Tests
QW462
Type and Figure No. Result
Not Applicable
I
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
I I
Other Tests
Not Applicable
Type of Test:
Other:
Welder's Name: Marvin Boe ABSA No.: W-6843 Stamp ID: LA
Tests Conducted By:  Qualimet Inc. Lab. Test No.: 664-02001

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 Secticr 1X of the ASHE Code.

Manufacturer: _RJV Gas Field W

W
Date: July 08, 2002 By: Dale Larfik ~me——

S —




+ 7817 CORONET ROAD, EDMONTON, AE TGE ANT (780) 469-5870 - FAX (780} 465-5829
« CALGARY (103) 278-9862 = 1-800-621-3972

CHARPY V-NOTCH IMPACT TEST RESULTS
for Procedure Qualification Record # 104D

10

I:IIQI'IE' RJV Gas Field Services Lid. '- *‘*"'.loﬁ Ntimber' | 664 - 02001

4901 — 47 Street  Vegreville, Alberta = - Date;: July 08, 2002
3A-516 Grade 60 tc 70
Size:| 0.500" wt  Condition: Postweld Heat Treated

Specimen Type: 10.0 mm Charpy V Notch impact specimens

aﬁh:ﬁéﬁiinﬁ% ASTM A-370. ASME Section VIIl UG-84

. Energy thea % Sheareed
{_JDU[E! p| K ey el i SRR
85 40
Both sMAW. .= 2 85 88 60
‘processes { 3 57 77 50
i ' .| Average: | 57 77 50
e i i i . ﬁﬁ'&w Eu??"s‘ m%?z“"#s"se;ﬁ\z b e 1 = A1 G e
Heat Affected Zone = 1 9 123 85
‘BA-B18 Gr. 60 2 77 104 80
i i 3 86 117 85
Average: 85 115 83
: e e bt _ ] L s
Heat Affected Zone 1 66 89 80
SA516Gr. T0: 09 90
66 70
85 80
SEEEER . il EE v e
Remarks: These Charpy v-notch impact test results exceed the minimum requirements of

ASME Section Vil and B31.3 Codes for -46°C; or CSA Z662-99 Codes for -46°C.

We certify that the statements in this record are acceptable, in accordance with the requirements of
ASME Section IX.

TEST RESULTS CERTIFIED BY: ' QUALIMET INC.

2y L

An Alberia Company
Certified by the Canadian Welding Bureau & Alberta Boilers Safety Association;

Registered as an Alberta Professional Engineering consufting firm a
with engineers ragistered in Alberta and British Columbia
Visit us at our website: www.qualimetinc.com Reayclid Fese

“Your source of Quah’ty Materials Engineering”
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WPS5 NUMBER 105

POR NUMBER 1054

QUALIFIED FOR

MATERIAL (TYPICAL):  P1 to Pi (SA 105, SA 106, SA 516, etc.)

JOINT DESIGN: Groove & Fillet

PROCESS: ___ GMAW. FCAW. SMAW
POSITION: A1l DIAMETER: - A1l

AWS CLASSIFICATION: _ FR70S-6, E70T-1, E7018, E7018-1

. BASE METAL THICKNESS RANGE QUALIFIED:

PW.H.T.: 4.8 to 50.8mm (3/16 to 2.0 in.)

ALBERTA ‘
1 LABOUR :
BOILERS & PRESSURE VESSELS ACT
WELDING PROCEDURE
Reg. No. WP .o va'v o CARNZeZ g
SpecND. « v an .- # RS . ... ... i
Wold Process . . . . GMI"W [suAw,{ EGAW. .
Matl. 6r. PNo. . . l.......wpnm.,..t...“
Elec.Gr. FNo. G‘H"H'é Y YT N 1
Th. Cual. Fur Sﬂvﬁ mm Posutan. R AC.
| Mo.3 Bav?' Signed 4?

Bollers 8ranch Registration
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WELDING PROCEDURE SPECIFICATION

BeJa Ve Gﬂs;gield Servi;je =Ltdq,- 49,0];{"' Brl}ge;-qu : Bﬁx:??S,- vemlle, Albel:t_a_- _‘TQB _am 3_-?:::

“ELDING PROCEDURE SPECIFICATION NUMBER 105 DATE _ September 8, 1987 P

REVISIONS ~=

SUPPDRTINé";bR NUMBERS(S) 1054

WELDING PROCESS(ES) GMAW, FCAW, SMAW TYPES  Semi-Automatic, Manual, Semi-Auto.

JOINTS (QW-402)
Joint Design See attached sketches, figures 1 to 13 B

Backing Wéld metal where applicable Other -

- BASE METALS (QM-403)

P-Number 1 _ : to P-Number 1
Thickness Range: Groove __ 4.8 to 50.8mm (3/16 to 2.0 in.)
Fillet  All
Pipe Diameter Ranges: Groove All
Fillet Al11

--'):her

FILLFR METALS (QW-404)

Specification No. (SFA) __ 5.18 5.20 5.1 ' B
AWS No. (Class) ER70S-6 E70T-1 E7018, E7018-1, E7018-Al

F~No. F6 F6 F4

A-No. 1 1 1

Size . : R : [See table next page

1

Deposited Weld Metal Thickness Range:No single pass with over v (12.7mm) of deposited metal
Groove  GMAW: 4.4mm; SMAW: 16mm; FCAW: 48mm i

Fillet All
Electrode - Flux (Class)
Dther

POSITION (QW-405)

Position of Groove 1G Weld Progression

JREHEAT  (QW-406) |
Preheat Temp. Min. _ See attached section Interpass Temp. lMax. Weld build up

Preheat Mazintenance




V | ' WPSNo. 105

POSTWELD HEAT TREATMENT (0-~407)

¥ ﬂPperature See attached section ‘Time Range
unS (QW-408)
(1 Shielding Gas(es) ____ Carbon Dioxide’
"' Flow Rate _ 10 - 25 litres/min. (20 - 50 cfh)
1 Other 99.9%
FLECTRICAL CHARACTERISTICS (QN-409)

~ Current _, Direct : . Polarity Reverse
L Amps See table below Volts
_ Tungsten Electrode Size and Type N/A ,
| Mode of Metal Transfer (MAW: Short.circuit; FCAW: Globular

Flectrode Wire Feed Speed Ranqge
FE Other

* TECHNIQUE (QW-410)
[Estring or Weave Both ‘ Travel Speed (Range)
i Tnitial and Interpass Cleaning Brushing, chipping, grinding

, Method of Back [ouging Air carbon arc when required

}Multiple or Single Pass (per side} Multiple

;}tiple or Single Electrodes Single
t;u‘her )
[f WELD FILLER METAL CURRENT VOLTAGE Rlﬁgr
( LAYER PROCESS CLASS. | DIAMETER TYPE AMP RANGE mm/min. UTHER
; i * {mm. (in.)] POLAR. -] RANGE (ipm)
GMAW . ER705-X 0.9 DCRP 90-150 18-22 1100-600 | Size of elec—
S -} (.035) (5-25) | trode, number of
SMAW E7018 3.2 DCRP 90160 20-25 38-350 | passes, amperageJ
E7018-1 | (1/8) (1.5-14) | voltage and
] E7018-A1 travel speed
LE SMAW As above | 4.0 DCRP 125-200 21=26 |100-400 | will differ with
( (5/32) (4-16) | thickness and
‘ SMAUW As above | 5.0 DCRP 200-310 21-27 1125-400 | joint configura-—
& (5/16) (5-16) | tion.
= SMAW As above | 6.0 DCRP 280-380 22-30  |175-350
[ (1/4) - (7-14)
f“ FCAW E70T-1 1.6 DCRP 200-300 24-28
il : (1/16)
[ FCAW As above | 2.0 DCRP 250-400 | 24-28
. . F— - (5/ 64) . - '
FCAW As above 2.4 . DCRP 350-500 26—32
d (3/32)
L
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' §ingle U Butt -

GROOVE DESIGN

| ’n”l

Figure 1. l

Single Square Butt

]

:Figure 0, . 5( .

single Vee Butt ¢

r\
Figure 7. * E :

N

Figure 10. S]i

single J Butt .

.

Figure 13

Single Bevel Butt

Il J

Figure 2.

i

L

Single Square Butt with
Backing Strip

ey o sy

A

" .Figure 5. \ (' '

. s |
Single Vee Butt-With
Backing Strip

N

Figure 8. - \_J -

. . | i )
Single U Butt With Backing
T Strip

\

Figure 11. ,\\\1

T
Single J Butt With Backing
Striap

N

Figure 14. \\\\

g —
Single Bevel Butt With
Backing Strip

Figure 3.

Double Square Butt

\%
/\

Double Vee putt- -

N

Figure ‘9. ><

Double U Butt

Figure 12, ;3

Double J Butt

K a
e O

Double Bevel Butt
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PREHEAT

1. Welds joining pressure parts or attachments shall be preheated
to not less than the minimum preheat temperature stated in 6.
2. The preheat . temperature shall be maintained until welding~is -com—
ﬁleted.
3. If welding is interrupted, the weld joint and adjacent areas shall
be re—heated to the minimum preheat temperature specified in 6.
4. The preheated area shall not be less than 50.8mm (2.0 in.) wide on
each side of the weld.
5. Preheat temperatures:shall be checked by the welder or inspector,
~ using temperature indicating crayons or other reputable methods.
: 6;'“Hip;mum?preheatingrtemperaturés; ' -
PRESSURE VESSELS
THICKNESS - MINIMUM PREHEATING TEMPERATURES
0 to 31.75mm (0 to 1 1/4 in.) 24°C (75°F)
Over 31,75 to 203mm (1 1/4 to 8 in.) 80°C (175°F)
PRESSURE PIPING
MINIMUM SPECIFIED MINIMUM
. TENSILE STRENGTH, PREHEATING
THICKNESS BASE METAL MPa (Ksi) TEMPERATURE
Less than 25.4mm (1.0 in.) <490 (71) 24°C (75°F)
~@Greater than-25.4mm (1.0 in, )} All - 80°C (175°F)
Al >490 (71) 80°C (175°F)
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POSTWELD HEAT TREATMINT
P-No.]l Groups 1, 2 & 3

Pressure Vessels in accordance with ASME BPVC Section VIIIT, Division I

1. A11 postweld heat treatment shall be done in accordance with ASME Boiler and
Pressure Vessel Code, Section VIII, Division I, UW-40- & UCS-56; 1986 edition.

2. Postweld heat treatment temperatures and minimum holding times are as follows:

- {4nch) over 50.8 mm (2.0 in.)

NOMINAL HEAT TREATMENT TEMPERATURE
THICKNESS °C (°F) HOLDING TIME
Up to 50.8 mm 595 {1100} minimum 1 hr./25.4 om (inch),
(2.0 in.) 15 minutes minimum
Over 50.8 mm 595 A{1100) minimum 2 hours plus 15 minutes for
(2.0 in.) _ each additional 25.4 mm

Chemcial Plant and Petroleum Refinery Piping in accordance with ANSI B31.3

1. A1l postweld heat treatment shall be done in accordance with Table 331.1.1 of
ANSI B31.3-1984.

2. postweld heat treatment temperatures and minimum holding times as follows:

NOMINAL HEAT TREATMENT TEMPERATURE
THICKNESS - °C {°F) . HOLDING TIME

Al 595 - 650 (1100 - 1200) 1 hour/25.4 mm (inch),
. 1 hour. minimum

Power Piping in acgdrdance.with ANSI 'B31.1

- 1. .-A11 postweld.heat treatments-shall be-done: in accordance-with Table 132 of

ANS] B31.1-1883 edition. .

2. Postweld heat treatment temperatures and minimum holding times are as follows:

NOMINAL HEAT TREATMENT TEMPERATURE
THICKRESS fC {(°F) ) HOLDING TIME
Up to 50.8 mm " B95 - 650 (1100 - 1200) 1 hr./25 am {inch),
(2.0 in.) . 15 minutes minimum
Over 50.8 mm . - - .. 595 - §50 {1100 - 1200) - 2 hr. plus 15 min. for
{2.0 in.) : each additional 25 mm

“{inch) over 50:8 mm (2.0 in.

L




PROCEDURE QUALIFICATION RECORD

ReJuVa Gasfiel_l.d.lSe;s_ii?%_____Ltd.,_ .I._?px_ZE-l!___i,_Yé_nQOl ~ Bruce Rd., Vegreville, Alberta .TOB-410

1. CEDURE QUALIFICATION RECORD NUMBER 105-A DATE August 3, 1987
WELDING PROCEDURE SPECIFICATION NUMBER 105 ' '
JELDING PROCESS(ES) GMAW, SMAW, FCAW TYPES Semi—automatic, Manual, Semi—automatic
JOINTS (QW-402)

r [ype Butt: single vee >

LBASE METALS (QW-403}

Material Spec. SA 516 Type or Grade __Grade 70N

"P-No, 1 Grp., 2 to P-No _1 Grp. 2 Thickness 38.1mm {1.50 in.)
iameter . Other

:EILLER METALS (QW-404) '

-SFA Specification 5.18 5.1 5.20

_;EWSfClassiqugtiun : . ER705-6 ~ E7018 . E70T-1

Filler Metal F-No. 6 & 6
Ideld Meial Analysis A-Na. 1 1 1

'Size of Filler Metal See sketch next page

[ Deposited Weld Metal Thickness GMAW: 4mm SMAW: 8mm FCAW: 24mm

“ﬂt~her No single pass with over %" (312.7mm) of de{)osited metal

JLTION (QW-405) |

position of Groave __ 1G Weld Progression

PREHEAT (QW-406)

Preheat Temp. 80°C (175°F) In{:erpass Temp . Weld build up

POSTMELD HEAT TREATMENT (QW-407) |

:.Ji]’emperature 607°C (1125°F) Time _....90 minutes

GAS {QW-408)

rél'ype of Gas(es) , “"Carbon Dioxide Composition of Mixtures  Welding srade
Other Flow Rate: 18 litres/min. (35 cfh)

ELECTRICAL CHARACTERISTICS(QW-409)

Eurrent Direct ~ Polarity Reverse

r Amp S See sketch next page Volts

E’Jther

. JECHNIQUE (QW-410)
: Travel Speed.

Multipass or Single Pass (per side) Multipass

! single or Multiple Electrodes Single
- iling or Weave Bead Both

«fer
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- PQAR No. 105-A

o N

)

2.4m (3/32 in.)

t _,_I I‘__ 4.0m;‘a (5/32 in.)

Pass #1: .89%mm (0.035 in.), ER705-6, DCRP, 95-105 amps, 20 volts, short
circuiting transfer.

Pass #2: .8%mm (0.035 in.), ER705-6, DCRP, 190—195 amps, 30 volts,
. globular transfer.

Pass #3: 6.0mm (1/4 in.), E7018, DCRP, 340-380 amps, 24-28 volts.
Pass #4 ~ #8: . 2.4mm:(3/32 in.), E70T-1, -DCRP, 400-425 amps, 29-30 volts,

Pass #9 & #10: 6.0mm {1/4 in.), E7018, DCRP, 340-380 amps, 2428 volts.

38.1mm (1.50 -in.)
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TENSILE TEST

PQR No. 105-4

Specimen | Width Thick.| Area Ultimate Ultimate Character & Location
Number mm mm &q.mm Load Stress of
- (in.) (in.) ](sq.in.)|N (1bs.) MPa (psi) Failure
1. ,19.65 37.0 727 380,600 524 Partial cup & cone
(.774) 1(1.46) | (1.13) (85,600) 1 (75,900) Weld metal
T-2 1 19.2 36.2 695 364,700 525 Partial cup & cone
(.756) §(1.43) j (1.08)} (82,100) | (76,1001 Parent metal

GUIDED BEND TEST

Type and Figure Result Type and Figure Result
Number ' Number
Side S-1 ) Pass Side S-3 Pass
Side 5-2 Pass Side S5-4 Pass

Welder's. Name Ernie Bullock

Certificate Number W-9190

Tests Conducted by' Ludwig's Welding Consulting Ltd.

Per: V. Lukey, C.E.T.

Laboratory Test Number LWC—9703-816E

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 Boiler -and: Pressure Vessel Code.

Pate September 24, 1987

Vo

Signed _ _ R.T. ield Service Ttds ..

=

‘-a..,_,___‘________-______-__,—-—
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COVER PAGE

4901 - 47 STREET
VEGREVILLE A

B T9C 1C3

QUALIFIED FOR:
BASE METAL (TYPICAL): AIS1 4130 “TO" P1-GROUP1
PROCESS(ES): SMAW WELD TYPE(S): MANUAL
POSITION(S): ' ALL.
FILLER METAL(S): E8010G , E10018-D2
BASE METAL THICKNESS RANGE(S) QUALIFIED: 0625" TO 674"
PROCEDURAL DETAILS: PREHEAT = 400F MINIMUM
PWHT = 1225F (+/-) 25F
(1 HOUR PER INCH) _
BRINELL HARDNESS SURVEY -
— RO —

: to b d on
Weld Procedure #RJV 106 to be use RESTRICTED APPLICATION *
Nutron NL angle Y chokes Reg. Mo. \’\l!”..!.?..l.g.'...z......Speo. NOR:W’O{’
CRN# 0C0078.2 Welth PIoGess .ooveera. SMAW. s
{Mat. no. A15.1.H230..... 10 Matl. No. P e,
Elec, Gr. F No. o b T A Now i

) ) , PROVINCE OF ALBERTA
Application- SAFETY CODES ACT
WL DING PROCEDURE

Th. Quat. For b del 0 PWHT . NES....

* Limited To: M U TRAM.. M. AMGEE BRY
CltokES. LSRN H 060078:2..)

Yed 2. Mo.0 2. Day £.8.Signed ... L0

BOILER BRANCH REGISTRATION




WEEDIEROEEDIRE! SEECIRIGATICRINES S

Company Name: RJV GAS FIELD SERVICES LTD. By: DALE LANIUK
Welding Proc. Spec. No.: RJV106 Date:  23-SEPT-94 PQR(s): RIV106(PQR)
Revision No.: Rev.1l Date: 06-Feb.-02

Welding Process(es): SMAW Type(s): MANUAL

{Automatic, Manual, Machine, or Semi-Aule.)

JOINTS: (QW-402) N
(ASME TOINT DESIGNS

Joint Design GROOVE, FILLET, REPAIR

For Joint Details: See attached sheet.

Backing {Yes}) X {No) X

Backing Material Type WELD METAL WWHERE APPLICABLE

{Refer o beth basking ond retainsrs)
NO RETAINERS
Nonfusing Metal

Y] etal [ ]
D Nonmetallic ‘:I Other

K—- 60 degrees _/

Sketches, Production Drawings, Weld Symbols or Written Description
shoutid ehow the general arangement of the parts {o be welded. Where

spplicabla, the root spacing and the details of the weld groove may be

y

16" - 1/8"

specified.
{Af the option of the Manufacturer, skelches may ba altached to ilustrate
Joint design, weld layers and bead sequence, e.g. for nolch foughness

procedures, for multiple process procedures, elc.)

116" - 1/8" — e /|\

BASE METALS: (QW-403)

P - No. UNASSIGNED Group No. AISI 4130 “TO" P -No. Pt Group No. 1
OR
Specification type and grade
to Specification type and grade
OR
Chem, Analysis and Mech. Prop.
to Chem. Analysis and Mech. Prop.
Thickness Range:
Base Metal ............ Grocve .06258" TO .674" Fitlet ALL
" Pipe Dia. Range ......Groove ALL Fillet ALL
Other No single pass to exceed 1/2".
FILLER METALS: (QW-404)
Spec. No. (SFA} 51 5.5
AWS No. (Class) E8010G E10018-D2
F - No. F3 F4
A-No. A1 Al
Size of Filler Metal 3/32", 1/8" 3/32", 118", 5132"
Weld Metal
Thickness:
Groove .250" Max. 424" Max,
Fillet ALL ALL
Electrode Flux (Class) NA NA
Flux Trade Name NA NA
Consumable Insert NA NA
Other NA NA




WELD PROCEDURE NO.: RJVI06 __ REV: PG:

POSITIONS: (QW-405) POSTWELD HEAT TREATMENT: (QW-407)
Position(s) of Group ALL POSITIONS Temp. Range 1225F (+/-) 26F
Weld Progression: Up UPHILL Down Time Range 1 HR PER INCH MINIMUM
[Position(s) of Fillet ALL PCSITIONS Other
PREHEAT: (QW-406) GAS: (QW-408)
Minimum Preheat Temp. 400F % Compaosition
Gas(es) Mixture | Flow Rate
Maximum Interpass Temp. 650F Shielding NA NA NA
Preheat Maintenance ALLOW TO COOL AS REQUIRE Trailing NA NA NA
(MIIN. 400F) Backing NA NA |NA -
Continuous / special heating should be recorded where applicable. Other NA

ELECTRICAL CHARACTERISTICS: (QW-409)

Current: AC and DC DC Polarity REVERSE
Amps {Range) 40 - 220 Volts (Range) 17 - 30
{Ampere and volt ranges should be recorded for each eleciroda size,
position, thickagss, ste. This information may be listed in tabular form Max Heat Input = 1.689 kJ/mm
similar to that shown below.}
Tungsten Electrode Size and Type NA
(Pure Tungsten, 2% Thariated, etc.)
Mode of Metal Transfer for GMAW NA
{Spray Arc, Short Circuiting Arg, etc.}
Electrode Wire Feed Speed Range NA

TECHNIQUE: (QwW-410)

String or Weave Bead BOTH
Crifice or Gas Cup Size NA
Initial and Interpass Cleaning (Brushing, Grinding, Chipping)

GRINDING, BRUSHING, CHIPPING

Method of Back Gouging AIR ARC GOUGING OR GRINDING TO SOUND METAL
Oscillation NA

Contact Tube to Work Distance NA

Multipass or Single Pass (per side} MULTIPASS

Multiple or Single Electrodes SINGLE

Travel Speed {Range) (1-14 IPM}

Peening NO PEENING ALLOWED

Cther

| Glirrent | Mol Traval Sgead Heal Input
| Biamster || Polary ][ Range ]| Rangs || Range (IPM) (ki)

EG010 332" DCRP 40-120 | 17-30 2-8 IPM 1.063 kJ/mm
E6010 1/8" DCRP 80-150 | 17-30 2-10 IPM 1.063 kJimm
2-REM SMAW | E7018-1 332" DCRP | 40-120 | 17-30 2-8 IPM 1.063 kdimm
2-REM SMAW | E7018-1 1/8" DCRP 80-160 | 17-30 2-10 IPM 1.134  kJimm

2 -REM SMAW | E7018-1 5/32" DCRP |140-220| 17-30 2-14 IPM 1114  kdimm




PROCEDURE QUALIFICATION RECORD (PQR)

PG: 3

e — e ————
Company Name: RJV GAS FIELD SERVICES LTD.

Procedure Qualification Record No.: RJV106{PQR) Date: 23-SEPT-94
WPS No.: RJV106

Welding Process(es). SMAW

TYPE(S): (Manwal, Autematic, Machine, or Ssmi-Auto.) MANUAL

JOINTS: (QW-402)

Coupon Thickness = 337" = 60 degrees >
Root Opening = 118"
Land Thickness = 332"

Groove Dasign of the First Coupon

(For combination qualification, the deposit weld metal thickness will be recorded for each filler metal or process used.)

BASE METALS: (QW-403) POSTWELD HEAT TREATMENT: (QW-407)
Material Spec. AISI 4130 TO SA106-gr.B Temperature 1225F (+/-) 25F
Type and Grade Time 1 HR SOAK MINIMUM
P-No. AISI4130 "TO" P-No. P1-Gr1 Other
Thickness of Test Coupon 337
Diameter of Test Coupon 4.50" OD
Carbon Equivalent NA GAS: (QW-408)
Heat Number NA % Composition
Other No single pass exceed 1/2" Gas(es) Mixture | Flow Rate
Shielding NA NA NA
FILLER METAL: (QW-404) Trailing NA NA |NA
SFA Spec. 51 5.5 Backing NA NA NA
" AWS Class. E8010G E10018-D2

F - No. F3 Fa ELECTRICAL CHARACTERISTICS: (QW-409)
A - No. A1l A11 Current DC
Filler Metal Size 118" 3i32",1/8",5/32" Polarity REVERSE
Other Amps SEE PAGE 5 Volts SEE PAGE 6
Thickness of Tungsten Electrode Size NA

Weld Metal 25" 212" Other NA
POSITION: {QW-405) TECHNIQUE: (QW-410)
Position of Groove 1G Travel Speed 2-10 IPM
Weld Progression {Uphill, Downhill) UPHILL String or Weave Bead STRING
Other Oscillation NA

Multipass or Single Pass (per side) MULTIPASS
" PREHEAT: (QW-406) Multiple or Single Electrodes SINGLE

Preheat Temperature 400F MINIMUM Other
Interpass Temperature 650F MAXIMUM

Other ALLOW TO COOL AS REQUIRED




PROCEDURE QUALIFICATION RECORD (PQR) NO.:  RJV106(PQR)

— TENSILE TEST: (QW-150) et o
Width Thickness Area Ultimate Ultimate Unit Type and Location
| Specimen No. (in) {in} {sq.in.) Total Load (lb) Stress (psi) of Failure
1 0.740 0.324 0.240 19,000 79,200 Ductile in parent A106
2 0.743 0.209 0.230 18,400 80,100 Ductile in parent A106

GUIDED BEND TESTS: (QW-180)

L Type and Figure No. Results
| 2 Face Bends Both passed.
2 Root Bends Both passed.

TOUGHNESS TESTS: (QW-170)
Notch Notch Test | Impact Lateral Expansion Drop Weight

Specimen No, Location || Type Temperature Values % Shear | Mils Break No Break

Satisfactory Results: Yes No Penetration: Yes No

Macro - Results:

I
FILLET - WELD TEST: (QW-180)

OTHER TESTS
Type(s) of Test(s): Hardness Survey - See attached report #94-09-2178
Deposit Analysis:
Other
Welder's Name: Mark Reithmeyer Clock No. W11550 Stamp No.
Test Conducted by: CANSPEC GROUP INC. Laboratory Test No. 94-08-2178

; /) A

Gilles Perreault, R.E.T.
Manager, Laboratory Services

Manufacturer: RJV GAS FIELD SERVICES LFD~—no-_

S
y: o /,/G_

Date: SEP 26 193




e ———— e e e —
ll PROCEDURE QUALIFICATION RECORDWELD DATA = PG
I PAR No.: RIV106(PQR) Date: SEPT 22/94
] ~— WELDDATA
~ Flilar Matal Gurrant C Melt || Travel Speed Heal Inpul
| Laver(s) || erocess || cioss | Dlametar][ Polatity [ Range || Range Rungs (I
1 SMAW | E8010-G | 1/8" DCRP | 95110 | 19-26 2-4 IPM T 1.689 kJimm
2 SMAW |E10018-D 118" DCRP | 110120 | 20-25 7-9 IPM 0.787  kJimm
FILL/CAP SMAW |E10018-D | 5/32' DCRP | 185-195 | 22-29 6.9 1PN 1.484 kJimm
Comments:
—
. 2

[ Witness by:

Name of Withess
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MATERIALS ENGINEERING AND TESTING

HARDNESS TEST REPORT

CUSTOMER: RJV Gas Field Services Ltd. PURCHASE ORDER NO.: N/A
ADDRESS: 4901 - 47 Street, Vegreville, AB DATE TESTED: September 23, 1994
ATTENTION: Dale Laniuk CAMNSPEC JOB NO.: 94-09-2178

MATERIAL DESCRIPTION: Weld Procedure RJV-106
4" OD STD Welded Pipe, PWHT at 1225°F for 1 hour
ASME SA106 Grade B to AISI 4130

---------

0~ O,k WMNn =

2 Y GILLES PERREAULT, R.E.T.
MANAGER, LABORATORY SERVICES

CANSPEC GROUP INC.

7450 - 18 STREET, EDMONTON, ALBERTA, CANADA TEP 1NS o TELEPHONE (403) 440-2131 » FAX (403) 440-1167
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MATERIALS ENGINFERING AND TESTING

HARDNESS TEST REPORT

CUSTOMER: RJV Gas Field Services Lid. PURCHASE ORDER NO.: N/A
ADDRESS: 4901 - 47 Street, Vegreville, AB DATE TESTED: September 23, 1984
ATTENTION: Dale Laniuk CANSPEC JOB NO.: 94-09-2178

MATERIAL DESCRIPTION: Weld Procedure RJV-106
4" OD STD Welded Pipe, PWHT at 1225°F for 1 hour

ASME SA106 Grade B to AISI 4130

1 4 7 10 13
<__ 2 5 8 11 14<>
3 6 9 12 15

MMMMMMM

S

o o B e R & B s B S

MANAGER, LABORATORY SEHVICES

CANSPEC GROUP INC.

7450 - 18 STREET, EDMONTON, ALBERTA, CANADA TGP tNB » TELEPHONE (403) 440-2131 » FAX (403) 4401167




QW - 482

COMPANY NAME RJV Gasfield Service Lid

WELDING PROCEDURE SPEC. No._RJV-107

DATE _May - 30 -95

REVISION No. DATE

WELDING PROCESS(ES) GMAW/SMAW/SAW as Welded

SUPPORT PGR No.(S)

RJV-107A

TYPE(S) GMAW (Semi-auto) SMAW (Manual) SAW (Automatic)

UOINTS (QW - 402)'

UOINT DESiGN  Vee-Groove and all ASME joint design

Noy _X
Weld metal where applicable

BACKING (YES) X
BACKING MATERIAL (TYPE)

{AUTOMATIC, MANUAL, MACHINE OR SEMI-AUTQ.)

ALBERTA

LABOUR 4

BOILERS & PRESSURE VESSELS AGT |
WELDING PROCEDURE l

CHEM. ANALYS!IS AND MECH. PROP.

Heﬁ ND. WP -------------- :V!B..I:..b:-' ------- saEBENE .il ’
D METAL D NONFUSING METAL TN . 22 e 7/‘H
Weid PrOCESS s a-e -@- f‘_”_ﬁ}f'(._g_{“’f ﬂw- -:S-é-w- T
I:] NONMETALLIC D OTHER Matl Ge B Nows oo b @0 oo B0 R
| Eloc. Gr. F No.oo. 0 20 Hitb atoo . .
Th, Qual FOree v ans 38 e et MO
in Thi AL, 19 dmm FoRcyn Hbe
.
Y&f.Ma.‘%.DaylﬂSigned..é;{: .......... AETTISIY
: R. ROSEBEAG, P ENG.
WELDING SPECIALIST
BASE METALS (QW-403)
D.No. 1 GROUP No. 2 TOP-No. 1 GROUP No. 2
OR
SPECIFICATION TYPE AND GRADE
' ~BEGIFIGATION TYPE AND GRADE
OR

7O CHEM. ANALYSIS AND MECH. PRGP.

THICKNESS RANGE:

BASE METAL GROOVE  WITHIMPACT _ 15.875mm to 38.0mm_.

eiLLeT  All thickness

WITHOUT IMPACT _ 5.0mm to 38.0mm

PIPE DIA.RANGE GRoOOVE  All diameter

FILLET All diameter

Maximum deposited per layer = GMAW (3.3mm) SMAW ( 10.0mm) SAW ( 12.0mm)

OTHER
FILLER METALS (QW-404)
SPECIFICATION Ne. (SFA) 5.18 5.1 517
AWS No. (CLASS) ER70S-2/-6 E7018-1 F7AB-EM14K
F - No. ' Fé : F4 F&
A - No. OR CHEMICAL ANALYSIS 1 1 1
SIZE OF FILLER METALS 0.035" 532" 3/16",1/4" 1/8" 5/32"
DEPOSITED WELD METAL THICKNESS RANGE o
GROOVE ’ 3.3mm 38.0mm | 38.0mm v,
FILLET All thickness All thickness All thickness
[ ""TRODE - FLUX (CLASS)
+. sX TRADE NAME Lincolmweld 880M (NEUTRAL )
CONSUMABLE INSERT .




QW - 482 (back)

WPS No. RJV-107 REVISION No.
POSITIONS (QW - 405) POSTWELD HEAT TREATMENT (QW - 407)
POSITIONS OF GROOVE Flat TEMPERATURE RANGE _N/A
" DING PROGRESSION up Forward DOwWN TIME RANGE
ATIONS OF FILLET Flat SAS (QW - 408)
PREHEAT (QW - 406) PRECENT COMPOSITION
PREHEAT TEMP. 100'F min. GAS(ES) MIXTURE FLOW RATE
INTERPASS TEMP. MAX. __B00'F SHIELDING  Argon/CO2 75/25 20 - 30 cufthr
PREHEAT MAINTENANGE  Continuous by Gas or Electric TRAILING N/A )
(CONTUNUOUS OR SPECIAL HEATING SHOULD BE RECORDED) BACKING N/A
=1 ECTRICAL CHARACTERISTICS (QW 409)
CURRENT Direct poLARITY Reverse AMP.Range 90 - 650 VOLTS Range 18-32

TUNGSTEN ELECTRODE SIZE AND TYPE NIA

PURE TUNGSTERN 2% THORISTED, ETC.
MODE OR METAL TRANSFER FOR GMAW _Short circuiting arc

SPRAY ARC, SHORT CIRCUITING ARC, E£TC.
E| ECTRODE WIRE FEED SPEED RANGE 120 to 200 inches per minute

TECHNIGUE (QW - 410)
STRING OR WEAVE BEAD String & Weave

ORIFICEOR GAS CUP siz  1/2"t0 1.07

INITIAL AN INTERPASS CLEANING (BRUSHING, GRINDING, ETC.) Grind all tie in on stop and start to a feather edge on the root.

Grind to sound metal for interpass welding.

METHOD OF BACK GOUGING Arc-Air when required, then grind to sound metal.

OSCILLATION 1.56 mm past each side of bevel
GONTACT TUBE TO WORK DISTANGE 1.56mm

ML TIPLE OR SINGLE PASS (PER SIDE) Multi

. IPLE OR SINGLE ELECTRODES Single

TRAVEL SPEED (RANGE) As per Table below

PEENING Not permitied

oTHEr Depending on the thickness of material being welded, different diameter of electrode for SMAW should be used

care must be taken not to exceed the maximum Heat Input permitted.

Heat Input= Amp. X Volt X 860 = Joules

Inches travel per minute

GMAW = (26,000 Joules) SMAW = (52,000 Joules) SAW = (26,400 Joules)

FILLER METAL CURRENT

L\LVYE;F\I?S PROCESS CLASS DIAMETER TYPE AMP. RANGE R\A{\?\JLJE TRAVEL SPEED RANGE
1 GMAW |ER705-2-6 |0.035" DC Rev 90-150  |18-22 |3.0"to 8.0" per minute
234 |SMAW |E7018-1 532" DCRev |125-210 [20-25 |4.0"to 16.0° per minute
234 |SMAW | E7018-1 316" DC Rev 200-310 [21-26 |5.0"to 16.0" per minute
234 |SMAW |E7018-1 144" DC Rev 280-390 |22-30 |7.0"to 14.0" per minute
3-8 .-

others |SAW  |LA-71/880M | 1/8" DC Rev 350-650 |27-32 |30.0to 48.0" per minute

SAW  |LA-T1/880M | 5/32 DC Rev 350-650 |27-32 |30.0"to 48.0" per minute




PREHFEAT
P-No. 1 Grouaps 1,2 and 3

1. Welds joining pressure parts or attachments shall be preheated to not less than the minimum preheat temperature
stated in item 6.

2. The preheat temperature shall be maintained until welding is completed.

3. If wélding in interrupted, the weld joint and adjacent areas shall be reheated to the minimum preheat
temperature specified in item 6.

4. The preheated area shall not be less then 50.8 mm (2.0") wide on each side of the weld.

5. Preheat temperatures shall be checked by the welder or inspector, using temperature indicating crayons or other
reputable methods.

6. Minimum preheating temperatures shall be as follows:

Pressure Vessels in_accordance with ASME BPVC Section VIII, Division L.

NOMINAL WALL THICKNESS : MINIMUM PREHEAT TEMPERATURE
0TO31.8mm (0 to 1.25") 10°C  ( 50°F)
Over 31.8 mm (over 123" 93°C  (200°F)

Over 25.4 mm (1.0") and a specified maximum
carbon content in excess of 0.30% 80°C (175°F)

Chemical Plant & Petroleum Refinery Piping in accordance with ANST B31.3

NOMINAL WALL MINIMUM SPECIFIED TENSILE MINIVMUM PREBEAT
THICKNESS STRENGTH, BASE METAL TEMPERATURE
<254mm (1.0" < 490 MPa (71 Ksi) 10°C  (50°F)
>254mm (1.0%) All 80°C (175°F)
All >490 MPa (71 Ksi) 80°C  (175°F)

Power Piping in accordance with ANSI B31.1

NOMINAL WALL THICKNESS 7" MINIMUM PREHEAT TEMPERATURE

Over 25.4 mm (1.0") and a speified maximum
carbon content in excess of 0.30% 80°C (175F)

All others 10°C  (50°F)
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QW - 483

COMPANY NAME RJV Gasfield Services Lid
PROCEDURE QUALIFICATION RECORD No. RJV-107-A DATE May - 30 - 95
WPS No. RJVv-107
' DING PROCESS(ES) GMAW/SMAW/SAW as Welded
| rPES (MANUAL, AUTOMATIC, SEMI-AUTO) GMAW ( Semi-Auto ) SMAW ( Manual ) SAW (Automatic )
JOINTS (QWY - 402)' GROOVE DESIGN OF TEST COUPON
Layer Process Filler Size Amp. Volt n}n;\iﬁln Deposit Joules
1 GMAW | ER70S-2 | .035" | 120-130 20 152mm 3.0mm | 26,000
2 SMAW E7018-1 5/32" 165- 175 20-25 254mm 3.0mm 26,250 344
3 SMAW | E7018-1 | 3/16" | 255-265 21-26 266mm 50mm | 39,371
4 SMAW | E7018-1 1/4" | 335-350 21-26 266mm 3.5mm | 52,000
5 SMAW E7018-1 1/4" | 335- 350 21-26 266mm 3.5mm | 52,000 {—
6 SMAW E7018-1 1/4" 335 - 350 21-26 266mm 4.0mm 52,000
7 SAW | LA-71/880M | 5/32" | 500 - 550 27-32 1016mm | 6.0mm 26,400
8 SAW | LA-71/880M | 5/32" | 500 - 550 27-32 1016mm | 6.0mm | 26,400
9 SAW | LA-71/880M | 5/32" | 500 - 350 27 - 32 1016mm | 6.0mm 26,400 __),\ \ -
10 SAW | LA-71/880M | 5/32" | 500 - 650 27-32 1016mm 5.0mm 26,400 reSMa
BASE METALS (QW - 403) POSTWELD HEAT TREATMENT (QW - 407)
MATERIAL SPEC. _SA 516 TEMPERATURE ___N/A
TYPE OR GRADE _70 MT TIME ,
P-No. P1Gr2 toP-No._ P1Gr2 OTHER

T "~KNESS OF TEST COUPON __45 Omm

AETER OF TEST CCUPON 200mm by 914mm Plate

OTHER

PREHEAT (QW - 406)
PREHEAT TEMP. 200'F
INTERPASS TEMP. 600'F

! R

AS (QW - 408)
GAS MIXTURE FLOW RATE
SHIELDING _Argon/CO2 75/25 25cufthr
FILLER METALS (QW - 404) TRAILING N/A
SEA SPECIFICATION 5.18 5.1 5.17 BACKING N/A
AWS CLASSIFICATION ER70S-2 E7018-1 * :
FILLER METAL £-No. — F6 | = 6 ELECTRICAL CHARACTERISTICS (QW - 409)
WELD METAL ANS, A-No. 1 1 1 CURRENT__Direct
SIZE OF FILLER METAL _ 035 5/32to1/4  5/32" POLARITY_Reverse
OTHER * FTAG-EM14K AMPS. 120 - 550 voLTs 21-32
Lincolmweld 880M Flux TUNGSTEN ELECTRODE SIZE _N/A
OTHER
DEPOSITED WELD METAL _3.0mm 19.0mm _ 23.0mm
oSN OF GROOVE e TECHNIQUE (QW - 410)
WELD PROGRESSION (UP OR DOWNHILL TRAVEL SPEED 152mm to 1016mm per minute
OTHER N ) _Forward STRING OR WEAVE BEAD _String & Weave

osciLLATION 1.56mm pass each side of bevel

MULTIPASS OR SINGLE PASS (PER SIDE) _Muitl

SINGLE OR MULTIPLE ELECTRODES _Single
OTHER ‘




QW - 483 (back)

PQR No. RJV-107A
TENSILE TEST (QW - 150)
SPECIMEN NO, WIDTH THICKNESS AREA ULTIMATE TOTAL | ULTIMATEUNIT |TYPE OF FAILURE
#5 Top 0.750" 0.781" 0.5868 Sq In 49600 Lb 84,700 psi Ductile/\Weld.
# 5 Botlom 0.753" 0.799" 0.602 Sq In 49,850 Lb 82,900 psi Ductile/Weldi.
#6 Top 0.745" 0.734" 0.547 SqgIn 46,750 Lb 85,500 psi Ductile/\Weld.
# 6 Bottom 0.750" 0.780" 0.585 Sq In 48,750 Lk 83,300 psi Ductile/Weld
GUIDED BEND TESTS (QW - 160)
TYPE AND FIGURE NO. RESULT
# 1 side bend Pass
# 2 side bend Pass
# 3 side bend Pass
# 4 side bend Pass
TOUGHNESS TEST (QW - 170)
TEST TEMPERATURE  -50'C(-58'F)
NOTCH TYPE Vee Notch
IMPACT TEST
SPEl\?éMEN NOTCH LOCATION JOULES . FOOT /L.
1 Weld zone Top 130 Joules 96 ft/lb
2 Weld zone Top 188 Joules 146 ft/lb
3 Weld zone Top &1 Joules 45 ftfib
4 Heat zone 52 Joules 38 t/b
5 Heat zone 99 Joules 73 ftflb
6 Heat zone 146 Joules 108 ft/ib
7 Woeld zone 33 Joules 24 itfib
8 Weld zone 20 Joules 15 ft/lb
9 Weld zone 33 Joules 24 it/lb
FILLET-WELD TEST (QW - 180)
RESULTS SATISFACTORY VYES NO PENETRATION INTO PARENT METAL YES NO
MACRO RESULTS
OTHER TESTS
TYPE OF TEST Vickers Hardness Test see Test Report Sheet { File #95-315))
DEPOSIT ANALYSIS
OTHER
WELDER'S NAME  Albert Welin STAMPNO. _ W-11912
TESTS CONDUCTED BY: __ Alfor Metallurgical Comp. Lid LAB TEST NO, _ File # 95-315

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 or the ASME Code.

DATE May - 30-95

MANUFACTL ERER__—R:!-V'G‘JSTIEITSEWEES‘!:'EG-\




ALFOR METALLURGICAL COMPANY LTD.

CONSULTING ENGINEERS FILE $95-315
—) PQOR #RJIV-107A
RIV Gasfield Service Ltd. June 1, 1995

4901 - 47 Street
Vegreville, Alberta T9C 1C3

METAL TEST REPORT

Material Description: ASME SA-516, Grade 70; 1.750"-thick normaliéed plate;
GMAW/SMAW/SAW welded; as-welded condition.

Specimen Type: Reduced-section tensile, as per Figure QW-462.1(a) of the ASME
Code; guided side bend, as per Figure QW-462.2 of the ASME Code.

Results: Sample 5 Sample 5 Sample 6 Sample 6
Top Bottom Top Bottom
Width: 0.750 in. 0.753 in. 0.745 in. 0.750 in.
Thickness: 0.781 in. 0.799 in. 0.734 in. 0.780 in.
Area: 0.586 sq. in. 0.602 sq. in. 0.547 sg. in. 0.585 sgq. in.
Ultimate Load: 49 600 1b 49 850 1b 46 750 1b 48 750 1b
Tensile Strength: 84 700 psi 82 900 psi 85 500 psi 83 300 psi
Break Character: Ductile Ductile Ductile Ductile
Break Locatiori: Weld Material Weld Material Weld Material Weld Material

Guided side bend samples 1, 2, 3, and 4: Pass Tests.

Yours very-traly, . .

.%‘—'— J /,1
%_‘ o FX D » oy SR
7 ; 47/ Y -

CHYRLESE. MOZESON,- 7. Eng.

6035 - 88 STREET, EDMONTON, ALBERTA T6E 5T4 PHONE (403) 465-0562



ALFOR METALLURGICAL COMPANY LTD.

CONSULTING ENGINEERS FILE #95-315
N POR #RJV-107A
RJIV Gasfield Service Ltd.
June 1, 1895

4901 - 47 Street
Vegreville, Alberta T9C 1C3

CHARPY V-NOTCH IMPACT TEST RESULTS

Material Description: ASME SA-516, Grade 70; 1.750"-thick normalized plate;
GMAW/SMAW/SAW welded; as-welded condition.

Specimen Type: Charpy V-notch full-sized weld zone and heat-affected zone im-
pact specimen, as per Part UG-84 of the ASME Code.

Testing Temperature: -50 C (=58 F).

Results: Weld zone (Top of weldment): 96 ft-1b (130 Joules);
146 ft-1b (198 Joules);
45 ft-1b { 61 Joules).

Heat-affected zone: 38 ft-1b ( 52 Joules);
73 f£-1b { 99 Joules);
108 ft-1b {146 Joules).

Weld zone {Bottom of weldment): 24 ft-1b ( 33 Joules);
15 ft-1b { 20 Joules);
24 ft-1b ( 33 Joules).

Yours wéry Lrily:, ‘
‘_ ALFGR: MEFALLRGTGAL COMPANY. TAID.
/’Z/( i}
T 3

AN
CHARLES Fi-#ZEFON. #. Eng.

N

6035 - 88 STREET, EDMONTON, ALBERTA T6E 5T4 PHONE (403) 465-05662



4/__ ] ALFOR METALLURGICAL COMPANY LTD.

x
ﬁ CONSULTING ENGINEERS FILE $95-315
%‘___3 POR #RIV-107A

RJIV Gasfield Service Ttd.

o June 1, 1995

4901 - 47 Street
Vegreville, Alberta T9C 1C3

VICKERS HARDNESS TESTING OF STEEL WELDMENT

Materrial Description: ASME SA-516, Grade 70; 1.750"-thick normalized plate;
GMAW/SMAW/SAW welded; as-welded condition.

Vickers hardness testing at 1 kg mass (HV1) was performed on a prepared Cross-

section of the weldment, in accordance with AST™ E 92. All tests were parformed
at 1.5 mm below the surface; the spacing between adjacent tests was 0.5 mm, with
heat-affected zone tests initiating at 0.5 mm from the fusion line. The results

are tabulated below.

Tast Cap Pass

"4

DE
ABC GHI

JRIA MN /OPO
N’

Location Bvi Location vl Location HVL
A 226 G 237 M 176
B 245 H 227 N 178
C 244 T 212 O 212
D 213 J 198 P 208
E 215 K 199 Q 199
r 212 L 210

Yours vexly. ‘trulkyi.

ALFOR, M¥PARLURGTCAR EOMPANY T:TD.
»' ’, [r
o LR

f/ 2
S AP

o

CHARLES E. MOZESON, . fng.

6035 - 88 STREET, EDMONTON, ALBERTA TGE 5T4 PHONE (403) 465-0562



QW - 482 (back)

WPS No. RJV-107 REVISION No.
POSITIONS (QW - 405) POSTWELD HEAT TREATMENT (QW - 407)
POSITIONS OF GROOVE Flat TEMPERATURE RANGE _ 1150'F
"DING PROGRESSION UP _Forward DOWN TIME RANGE 1 hour per inches
| . SITIONS OF FILLET Flat GAS (QW - 408)
PREHEAT (QW - 406) PREGENT COMPOSITION
PREHEAT TEMP. , 100°F GAS(ES) MIXTURE FLOW RATE
INTERPASS TEMP. MAX. __ 600'F SHIELDING  Argon/CO2 75/25 20 - 30 cufthr
PREMEAT MAINTENANGE  Continuous by Gas or Electric TRAILING N/A
(cONTUNUQUS OR SPECIAL HEATING SHOULD BE RECORDED) BACKING /A
ELECTRICAL CHARACTERISTICS (QW 409)
CURRENT Direct POLARITY Reverse AMP. Range 90 - 650 VOLTS Range 18 - 32

TUNGSTEN ELECTRODE SIZE AND TYPE N/A

PURE TUNGSTERM 2% THORISTED, ETC.
MODE OR METAL TRANSFER FOR GMaw _Short circuiting arc

SPRAY ARC, SHORT CIRCLATING ARC, ETC.
ELECTRODE WIRE FEED SPEED RANGE 120 to 200 inches per minute

TECHNIQUE (QW - 410)
STRING OR WEAVE BEAD String & Weave

ORIFICE OR GAS cUP SIZE  1/2"t0 1.0"

INITIAL AN INTERPASS CLEANING (BRUSHING, GRINDING, ETC) _ Grind ali tie in on stop and start to a feather edge on the root,

Grind to sound metal for interpass welding.

METHOD OF BACK GOUGING Arc-Air when required, then grind to sound metal.

OSCILLATION 1.56 mm pass each side of bevel
CONTACT TUBE TO WORK DISTANCE 1.56mm

M TIPLE OR SINGLE PASS (PER SIDE) Multi

.  .IPLE OR SINGLE ELECTRODES Single

TRAVEL SPEED (RANGE) As per Table below

peeNING Not permitited

oTHER_Depending on the thickness of material being welded, different diameter of elecirode for SMAW should be used

care must be taken not to exceed the maximum Heat Input permitted.

Heat Input= Amp. X Volt X 60 = Joules

Inches travel per minute

GMAW = (26,000 Joules) SMAW = (52,000 Joules) SAW = (26,400 Joules)

WELD | process FILLER METAL CURRENT voLT TRAVEL SPEED RANGE

LAYERS CLASS DIAMETER TYPE AMP. RANGE | RANGE
1 - GMAW ER70S-2/-6 0.035" DC Rev 90 - 150 18 -22 3.0" to 8.0" per minute
2-3-4 | SMAW E7018-1 5/32" DC Rev 1125 -210 20-25 4.0" to 16.0" per minute
2-3-4 | SMAW E7018-1 ang" DC Rev 200 - 310 21-26 [ 5.0"to 16.0" per minute
2-3-4 | SMAW E7018-1 1/4* DC Rev 280 - 380 22-30 7.0" to 14.0" per minute
3-&

others | SAW LA-71/880M 1/8" DC Rev 350 - 650 27-32 30.0" to 48.0" per minute

SAW LA-71/880M | 5/32" DC Rev 350 - 650 27-32 30.0" to 48.0" per minute




PREHEAT
P-No. 1 Groups 1,2 and 3

Welds joining pressure parts or attachments shall be preheated to not less than the minimum preheat temperature
gtated in item 6.

The preheat temperature shall be maintained until welding is completed.

If wélding in interrupted, the weld joint and adjacent areas shall be reheated to the minimum preheat
temperature specified in item 6.

The preheated area shall not be less then 50.8 mm (2.0") wide on each side of the weld.

Preheat temperatures shall be checked by the welder or inspector, using temperature indicating crayons or other
reputable methods.

Minimum preheating temperatures shall be as follows:

Pressure Vessels in accordance with ASME BPVC Section VI, Division L

MINIMUM PREHEAT TEMPERATURE

NOMINAL WALL THICKNESS

0TO31.8mm (0o 1.257 10°C  ( 50°F)

Over 31.8 mm (over 1.25") 93°C  (200°T)

Over 25.4 mm {1.0") and a specified maximum

carbon content in excess of 0.30% 20°C (175°F)

Chemical Plant_& Peiroleum Refinery Piping in accordance with ANSI B31.3

NOMINAL WALL MINIMUM SPECIFIED TENSILE MINIMUM PREHEAT
THICKNESS STRENGTH, BASE METAL TEMPERATURE
<254 mm (10" < 490 MPa (71 Ksi) 10°C  (50°F)
>254 mm (1.0 All ) 80°C  (175°F)
All >490 MPa (71 Ksi) 80°C (175°F)

Power Piping in accordance with ANSI B31.1

NOMINAL WALL THICKNESS MINIMUM PREHEAT TEMPERATURE

Over 25.4 mm (1.0") and a speified maximum

carbon content in excess of 0.30%

80°C (175°F)

All others

10°C  (50°F)




vl

e L QW - 482

Pt -
éOMPANY name RJV Gasfleld Service Ltd

DATE _May - 30 -95

LDING PROCEDURE SPEC. No. RJV-108
. 'SIONNo._____ DATE SUPPORT PGR Nos)____ RJV-108A

}

YELDING PROCESS(ES) GMAVY/ISMAW/SAW PWHT TyPE(S) GMAW (Semi-auto) SMAW (Manual) SAW (Automalic)

(AUTOMATIC, MANUAL, MACHINE OR SEMEAUTO.)

JOINTS (QW - 402)’ T T ALBERTA

i).NT pEsioN  Vee-Groove and all ASME joint design LABOUR
X X : BOILERS & PRESSURE VESSELS ACT
PACKING (YES) {NO) WELDING PROCEDURE =
FACKING MATERIAL (TYPE) _WWeld metal where applicable RO N0, WPe s esssess bt Bt Bresvarnenrenance
D D speGNO.....u.u...u';.-. :QIQKIQI-II-;OIIIII..-
METAL NONEUSING METAL Weld Process. .. S2/9 AW ] SmAw{SAW.....]
o E] Maﬂ.GI'.PMﬂ.uAL--G-'::’?:;----WPm---!--@-’;?-lqi-
} NONMETALLIC OTHER 160, 6% F Npewe o E. 000 0o Mo evredeninen
i ) Th- Quﬂ!. F_orlilll?géﬂmiim'l.llxg‘;lIQIDODJ
} A DPACT, BONGE . IS A 20 R T mm, (YR e )
Yr.g?.Mo..é.DayI.iSIgne:d..K.‘....... frasassveand
R. HOSBEERG, P ENG. | ¢
{ WELDING SPECIALI
}
!E_RASE METALS (QW-403)
Lo 1 GROUP No. _2 TOP-No. _1 GROUF No, 2
J - OR '
| ~ECIFICATION TYPE AND GRADE
)"EGIFICATION TYPE AND GRADE
g . OR
CHEM. ANALYSIS AND MECH, PROP.
';o CHEM. ANALYSIS AND MECH. PROP.
. HICKNESS RANGE:
BASE METAL GROOVE  WITH IMPACT _ 15.875mm to 57.0mm FiLLeT  All thickness
1 WITHOUT IMPACT _ 5.0mm to 203mm:
%
PIPEDIA. RANGE GROOVE _ All diameter FILLET _All diameter

pTHER  Maximum deposited per fayer = GMAW (3.3mm) SMAW ( 10.0mm) SAW (12.0mm)

L
I3

FgLLER METALS (QW\-404)

SPEGIFICATION No. (SFA) 5.18 _ 5.1 ' 5.17

AWS No. (CLASS) ER708-2/-6 E7018-1 F7AG6-EM14K
! No. F5 : F4 F6

A - No. OR GHEMICAL ANALYSIS 1 1 1
}7IZE OF FILLER METALS 0.035" 5/32" 3/16",1/4" 18", 5/32"
i 'EPOSITED WELD METAL THICKNESS RANGE

GROOVE 3.3mm 203mm 203mm

: FILLET All thickness All thickness All thickness
| ITRODE - FLUX (CLASS)
!_ X TRADE NAME Lincolmweld 880M (NEUTR ALY
[wONSUMABLE INSERT -
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PREBEAT

P-No. 1 Groups 1,2 and 3

1. Weldsj lom.mg pressure parts or attac
gtated in itom 6.

tomperature speoified in item 6.

4. The preheated area shall ot be less then 50.8 mm (2.

reputable methods.

6. Minimum preheating temperatures shall be as follows:

If wéldi.ng in interrupted, the weld joint and adjacent arcas

Preheat tomperatures shall be checked by the welder or inspector,

hmenta shall be preheated to not fess than the minimum preheat temperature

The preheat temperature shall be maintained until welding is ccmi:leted.

shall be reheated to the minimum preheat

0") wide on each side of the weld.

using temperature indicating crayons or other

Pressure Vassels in accordance with ASME BPVC Section VIIL, Division L.

NOMINAL WALL THICKNESS MINIVUM PREEEAT TEMPERATURE
0TO 318 mm (0 to 1.25") 10°C  (50F)
) Over 31,8 mm  ( over 1.257) 93°C  (200°F)
‘r Over 25.4 mm (1.0") and a specified maximum
carbon content in excess of 0.30% g0°C (175°F)

Chemical Plant & Petroleum Refinery Piping in accordance with ANSTB31.3

S S
NOMINAL WALL MINIMUM SPECIFIED TENSILE MINIMUM PREHEAT
THICKNESS STRENGTH, BASE METAL TEMPERATURE
<254mm (107 <490 MPa (71 Ks) 10°C  (50°F)
>254mm (1.07) All 80°C (175°F)
I Ao >490 MPa (71 Ksi) 80°C  (175°F)
Power Piping in accordance with ANSI B31.1
NOMINAL WALL THICKNESS MINIMUM PREHEAT TEMPERATURE
Over 25.4 mm (1.0") and a speified maximum
carbon content in excess of 0.30% g80°Cc (175
All others : 10°C  (50°F) |
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»SOE m T ”_uz.ﬁ Algema Steel ing. P.0. Box 1460,
, 1 ¥ = < Sault Ste. Marle, Ontaric, Canada P6A 5P2
CUSTOMER PURCHARSE ORDER NUMBER m_ﬁ.mf\ DATE SHIP DATE TALLY zcr_.m._.m.m SHIPPER'S NUMBER | CARRIER PAGE | MILL ORDER
MROBZ4~-1010 BCT t7/94 T»iuﬂl@@ DA7143 . p2~ nLc -606447 1§12
CHARGE TC CUSTOMER NAME AND ADGRESS SHIP TO CUSTOMER HAME ANC ADDRESS
. L TEST REPORT
EDMONTON EXCHANGER & NANUFACTURING LTD | EDMONTON EXCHANGER & 3»z:npn4cnnzm LTO. MIL S
S48 - 89T STREET O AR ALSONA STE=. WG, HERERY CARTITES
mMMMmezozqoz ALBERTA ] EDMONTON, ALBERTA THAT THE MATERIAL HERE OBSCRIED
WITH THE RULES OF THE SPECIFICATION
CUSTOMER SPECIFICATION SHOWN HEREIN AND AS CONTAINED It ~
HR_MULTIPLE CERTLFIED PLATE — CARBON ~ ASME 64 516 70 (1992) - CUNL 15/12 FT THE COMPANY RECORDS.
LES AT -56 F = C 0,22 MAX - CE .49 MAX (4IM .42 MAX) PER S& 20, SUPP REQT 320
£ Ug51- BU .20 MEX, MI .25 MAX, -CR .25 MAX, MO .08 MAX (Cll’ + NI + CR +
MDY = .70 MAX ~ PUQ - NORMALIZED - FLAME CUT - ALSD CERTIFIED 10 ASME SA 537
CL 1 AND ASTM AS72-50 )
. A, Riutta
: _ . MANAGING METALLUAGIST _  __
SUPPLEMENTARY INSTRUCTIONS .
MARK ON B/L FOR_.TRUCK DELIVERY TO EDMONTON EXCHANGER SS545-89TH
ST., EAST EDMONTON - F&X COPY OF B/L TO MCCOSHANS 403-4R25-0387-
FAX SM/TR TO 403-44646-S5155 ATTN: BEV RICHARDSON
wePT/R  TEST REPORTS REA'D - INCL G.E. . i
T UESSEL STOCK :
A ok h ko A kK Kk ok Kk * Kk Kk kK FE AR P RDIDUCT S HI PPEDG % %k % & o & & % % & & & & % & & * 4
CUSTOMER ITEHM @ OUR ITEM 004 DIMENGIONS 1,750 X 96 X 480 ™
PLATES NDRMALLIZED FER & MINIMUM OF iS5 MINUTES ® 14650
: PLATE NO , WEIBKT PLATE NO. BEIBHT
St NUMBER HEAT PIECES NUMBER HEAT PIECES
i 4B9E9 Q73RS =53 i 22870
Yk ok Ak ok Ak k ok k ok Kk ok k kxR xMECHANTICAL PROPERTIESG ® # « & &% 5 a50mpd * % & % o
PLATE SAMPLE TEST TEST TEST YIELD TENSILE * ¥ ELONG * ®
HEAT NUMBER GALUGE COND, METH. DIR, KSI kST v g
07325 439469 1.7500 N 2. T 55 =¥l 30
IMPACT TESTS
PLATE SAMPLE TEST TEST TEST COUPON 4mmq % FULLSTZE ENERGY #
HEAT NUMBER GAUSE cOND.. METH. DIR. SHAPE TEMP. FTLE FTLB FTLB AVG.
07325 43949 1.7300 N CUN L Flit.b ~50F 72 4B 855 &5
. k K k d ok Kk Kk % k % ok k& &k k¥ &+ x CHEMICOCAL PROPERTTIES S ®*® % & & & & % & & &« & & & # & 4.
. HEAT c MN g P ST CR NI U MO ALT ALS  CR B T Xy D.0.
07328 53 .20 1.09 .008 .008 .32 .17 .1% .13 .0% .032 ,030 ¢.008 omm 44

CONTINUED ON NEXT PAGE

= * WARNING * * THE TEST RESULTS AND VALUES AEPGHATED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERYIFICATE IS ISSUED MEETS THE MitNIMUM
SPECIFIED YiELD STRENGTH AND (2} THE CHEMICAL ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE N CONFORMANCE WITH THE REQUIREMENTS OF
THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TQ QUALIFY THE BTEEL FOR ANY SPEGIFICATION OTHER
THAN THE ONE INDICATED AND CAN NOT BE RELIED UPQN FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL.

By
LA . e C- ¢
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QW - 483

,' i
1 COMPANY NAME RJV Gasfield Services Ltd
l PROGEDURE QUALIFICATION RECORD Ne, RJV-108-A DATE May - 30 - 95
'S Ne. RJV-108 ' .
[ ‘|oiNG PROCESS(ES) GMAW/SMAW/SAW  PWHT

f « « PES (MANUAL, AUTOMATIC, SEMI-AUTG)

GMAW ( Semi-Auto ) SMAW ( Manual ) SAW ( Automatic )

CINTS (QW - 402) GROOVE DESIGN OF TEST COUPON
t Layer | Process " Filler Size Amp. Volt n"}l'"raﬂ? Deposit Joules
1 GMAW ER708-2 | .035" ] 120-130 152mm 3.0mm { 26,000
| 2 SAW E7018-1 5/32" | 165-175 20-25 254mm 3.0mm | 26,250
-
3 SMAW E7018-1 3/16" | 255-265 21 - 26 266mm 5.0mm | 39,371
Y 4 SMAW E7018-1 1147 a35 - 350 21-26 266mm 3.5mm 52,000
J 5 SMAW E7018-1 174" 335 - 350 21-26 266mm 3.5mm | -52,000
6 SNMAW E7018-1 174" 335 - 350 21-26 266mm 4.0mm | $2,000
7 SAW |LA-74/880M | 5/32" | 500 - 550 27-32 1016mm | 6.0mm { 26,400
[ 8 "SAW | LA-71/880M | 5/32" | 500 - 550 27-32 10t6mm | 6.0mm | 26,400
9 SAW | LA-T1/880M | 5/32" | 500 - 550 27-32 1016mm | 6.0mm | 26,400
[ 110 SAW | LA-71/880M | 5/32" | 500 - 550 27 -32 1016mm | 5.0mm | 26,400
| -
|BASE METALS (QW - 403) FOSTWELD HEAT TREATMENT (QW - 407)
MATER!AL sPeC. SA 516 TEMPERATURE __ 1150'F '
,m,E OR GRADE _T7O MT TIME 105 minutes
No Pl G2 toP-No.__ PAGr2 OTHER
KNESS OF TEST COUPON _ 45 Omm '
ETER OFTEST COUPON __mﬂmm_by_Q_‘lAm_m_Elaj
B HER :
AS (QW-408) - .
GAS . MIXTURE FLOW RATE
SHIELDING _Argan/CO2 75/25 250ufthr
ILLER METALS (QW - 404) TRAILING N/A
BFA SPECIFICATION 518 5.1 517 BACKING N/A
k JAWS CLASSIFICATION ___ER705-2 E7018-1 *
et r o " F6 = =5 ELECTRICAL CHARACTERISTICS (QW - 409)
WELD METALANS. A-Ro. T 1 1 CURRENT Direct :
SIZE OF FILLER METAL __.035" 5/32t01/4  5/32° poLariTY_Reverse
AMPS. 120 - 550 voLts 21-32
TUNGSTEN ELECTRODE SIZE _IN/A

\ bTHER * FTAB-EM14K
| Lincolmweld 880M Flux

| OTHER

DEPOSITED WELD METAL _3.0mm 19.0mm 23.0mm
OSITION {QW - 408)
osmon OF GROOVE 1G
H NELD PROGRESSION {UP OR DOWNHILL} _ Forward

OTHER

TECHNIGUE (QW - 410)
TRAVEL SPEED 152mm to 1016mm per mlnute

STRING OR WEAVE BEAD _String & Weave

pSciLLATION 1.58mm past each side of bevel

MULTIPASS OR SINGLE PASS (PER SIDE) _Multi

FREHEAT (QW - 408)
£ FREHEAT TEMP., 200'F

SINGLE OR MULTIPLE ELEGTRODES _Single
OTHER )

: NTERPASS TEMP. 600'F
1 er




QW - 483 {back)

PAR No. RJV-108A
TENSILE TEST (QW - 150)
. ECIMEN NO. WIDTH THICKNESS AREA ULTIMATE TOTAL | ULTIMATEUNIT  {TYPE OF FAILURE
7
,I \ #5Top 0.745" 0.798" 0.595 Sa In 49,350 Lb 83,000 psi Ductile/\Weld
_*_ #5Bottom 0.743" 0.818" 0,606 Sq In 48,550 Lb 80,100 psi Detile/Weld
| #6 Top 0.742" 0.807" 0.5995qIn 50,550 Lbx 34,400 psi Ductile/Parent
P
l | #6Bottom 0.746" 0.824" 0.615 8qIn 49,800 Lb 81,000 pst | Ductile/Parent
’ GUIDED BEND TESTS (QW - 160) '
B TYPE AND FIGURE NO. RESULT
|| # 1 side bend Pass
# 2 side bend Fass
] # 3 side bend Pass
3 # 4 side bend Pass
r l ' TOUGHNESS TEST (QW - 170)
TEST TEMPERATURE  -50°C (-58'F)
i POTCH TYPE Vee Notch
3
}, +SPECIMEN IMPACT TEST
i No. NOTCHLOGATION JOULES ; FOOT/Lb.
R Weld zone Top 207 Joules 153 fiilb
y 2 Weld zone Top 136 Joules 100 b
ty "3 Weld zone Top 198 Joules 146 ft/lb
J 4 Heat zone 72 Joules 53 fiilb
l ’ 5 Heat zone 99 Joules 73 fillb
i’ 6 Heat zone 61 Joules 45 fifib
,— 7 Weld zone Bottom 26 Joules 19 fi/ib
8 Weld zone Bottom 43 Joules 32 flb
1 9 Weld zone Boltom 33 Joules 24 itilb
% ! FILLET-WELD TEST (QW - 180)
-RESULTS SATISFAGTORY YES NO PENETRATION INTO PARENT METAL  YES NO
[ YAGRO RESULTS
"L ; OTHER TESTS
TYPEOFTEST Vickers Hamness Test see Vickers Test Report ( File #35-317)
1 JEPOSIT ANALYSIS
[ JTHER
“ELpER'S NamE  Albert Welin STAMP No. W-11812
., £58Ts CONDUCTED BY:  Alfor Metallurgical Comp. Lid - 1aB TESTNO.,  File #95-317

We certify that the statements in this record are correct and that the fest welds were prepared, welded and tesfed
. ' accordance with the requirements of Section [X or the ASME Code.

¥

Y

ATE May - 30 - 95
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RIV Gasfield Service Ltd.
4901 ~ 47 Street
Vegreville, Alberta T9C 1C3

ALFOR METALLURGICAL COMPANY LTD.

CONSULTING ENGINEERS PILE #95-317

POR #RJV-108A

June 2, 1995

METAL, TEST REPCRT

Material Description: ASME SA-516, Grade 70; 1.750"-thick nommalized plate;
CMEW/SMAW/SAW welded; PWHT condition.

Specimen Type: Reduced-section tensile, as per Figure Qir462.1(a) of the ASME
: Code; guided side bend, as per Figure QW-462.2 of the ASME Code.

Results: Sample 5 Sample 5 Sample & Sample 6
Top Bottom ‘Top Bottom
Width: 0.745 in. 0.743 in. 0.742 in. 0.746 in.
" Thickness: 0.798 in. 0.816 in. 0.807 in. 0.824 in.
Area: 0.595 sq. in. 0.606 sg. in. 0.599 sg. in. 0.615 sg. in.
L) Ultimate Licad: 49 350 1b 48 550 1b 50 550 1b 49 800 1b
Tensile Strength: 83 000 psi 80 100 psi 84 400 psi 81 000 psi
[ Break Type/Location:Ductile/Meld Ductile/Weld Ductile/Parent  Ductile/Weld

A e

[ I

F
RO T )

Guided side bend samples 1, 2,

3, and 4: Pass Tests.

PERMIT TO PRACTICE

ALFOR NETMRWY LTD,
Sighature

Date__ %&-ﬂrﬂi_ -
PERMIT MUMBER: P 2753

The: Asseciation of Profeeaional Erginzors,
Cesologists and Geonlnsgicits of Alharla

6035 - 88 STREET, EDMONTON, A

LBERTA TGEST4

PHONE {403) 465-0662




ALFOR METALLURGICAL COMPANY LTD.

CONSULTING ENGINEERS FILE $95-317
e POR #RIV-108A
RIV Gasfield Service Ltd. June 2, 1995

4901 - 47 Street
Vegreville, Alberta TIC 1C3

CHARPY V-NOICH IMPACT. TEST RESULTS

MYaterial Desceiption: ASME SA-516, Grade 70; 1.750"-thick normalized plate;
CMAW/SMAW/SAMT welded; PWHT condition.

Specimen Types Charpy V-notch full-sized weld zone and heat-affected zone im—
: pact specimen, as per Part UG-84 of the ASME Code.

Testing Temperature: -50 C (~58 F}.

Results: Weld zone (Top of weldment): 153 ft-1b (207 Joules);
100 ft-1b {136 Joules);
146 ft=1lb { 198 Joules)

Heat-affected zone: B3 fit-1b ( 72.Joules);
73 ft-1b ( 99 Joules);
45 fe-1b ( 61 Joules).

Weld zone (Bottom of weldment): 19 Ft-1b ( 26 Jonles);
32 ft-1b ( 43 Joules);
24 Ft-1b ( 33 Joules).

PERMIT TO PRACTICE
ALFOR MW COMPANY LTD.

Signature g

A -

Dato (‘;;n.«\a 9’: / 52)-
PER NUMBER: P 27563
T facizin of Prolessional Engineer,
Gentngics 2l Saaplysicles of Mowa

6035 - 88 STREET, EDMONTON, ALBERTA T6E5T4

PHONE (403) 465-0562
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ALEOR METALLURGICAL COMPANY LTD.

CONSULTING ENGINEERS
FILE #95-317

POR #RIV-108A

~ RJV Gasfield Service Ltd.
4901 — 47 Street
Vegreville, Alberta TOC 1C3

June 2, 1995

VICKERS HARDNESS TESTING OF STEEL WELDMENT

Material bescription: ASME SA~516, Grade 70; 1.759"-thick normalized plate;
GMAW/SMAW/SAW welded; PWHT condition.

Vickers hardness testing at 1 kg mass (HV1) was performed on a prepared Cross-

section of the weldment, in accordance with ASTM E 92. . All tests were parformed
at 1.5 mn below the surface; the spacing between adjacent tests was 0.5 mm, with
heat-affected zone tests initiating at 0.5 mm from the fusion line. The results

are tabulated below. )
: Last Cap Pass
\ {"' S P

Apc \ Lk G

JELN M N /OPO

Location HVL Location L - Location Bl
A 217 G 228 M 162
B 223 H 218 N 160
C 223 I 196 o 195
D 221 J 189 4 191
E 222 K 194 Q 189
F 207 L 196

Signature j s

PERMIT TQO PRACTICE
ALFOR METALLY COMPANY LTD.

Date __(J ) ?f/ Q‘S
PEDRMIT MUMBER: P 2753
Tie Assotistion of Projossional Engineers,

Gaclogiets and Oeoghysizists of Alimia

6035 - 88 STREET, EDMONTON, ALBERTA T6E 5T4

PHONE {403) 465-0562




Qw - 482

iui:m;mv name RJIV Gas Fleld Servicatid,
DINGPROGEDURIBPEG.No,  RJV-108 DATE _September20, 1885
| oBlONNe, ____ PATE SUPPORTPGRNa(8) RJV-108
[ 'ELDING'-"RDCES&(ES) GTAW/SMAW _ __TpE(s) Manual as-weided » i
.IO!N FSE@wW- 402) A R
ALBERTA BO BOILER:
i‘thnealaﬂ Veg-Giooye and all ASME jolat dﬁﬁh’.lﬂl’r ) PR OVINC; ?;EH_ ;sgg:IATION
HING(YED) _ Moy X SAVFELETY CODES ACT
~CIINGMATERIALOTYPE) _ Weld metal where applicable (qo atalneis) Feg. No. WP DING ‘P EOF%DUSE
m I T e her g G
: Spec No. RIV ~lng
I:I METAL D NONFUSIHCMETAL Weld Procase STAN TS

.....

. Matl.
j N [:l e Bl GE P NO.corseBrsreens 10 P oo A
Elsc. Gr. F No.. G.E5 A Np. .. &.

Th, Qual. For, 7 m M., PWHT., NQ,

Vr.‘IS.Mo.‘j...Day.&SSigned P el

WELDING SPECIALIST

SASE METALS (QW-403)

e, 8 GROUPNo, ToP-No, 8 GHOUPNa.
OR

I ' R. ROSEBERE P ENG,

£ ~IFICATION YPEAND GRADE

}CIFICA‘I‘IOPTYPE AND GRADE
i - oR
CHEMANALYSIS ANC MECH.PROP,
T CHEMANALYSIS AND MECH.PROP.
| [CKNESSRANGE!
BASE METAL AROOVE  WITHIMPACT FILLET
[} wirdovmvpactT __1.58mmto 17mm All thickness

I

‘enil

-

PIPEQIA. RANGE GRooOVE _ All dlameter ser  All thickness

THeR  Maximumthickness per layer for GTAW= 6mm _ SMAW = 11mm

i lzLER METALS (QW-404)
] Echch'ﬂoqu (8FA) 5.8 5.4
AWS Mo, (CLASS) ER3XXL E3XXL-15/168
| e Fe ES
i T No, ORCHEMICALANALYSIS 8 {8
FEOF FILLERMETALS 118", 3/32", 1/8” 5/84", 3/32"_1/8", 5/32"
¢ POSITEIWELDMETAL THICKNESSRANGE
GROGVE Uplo 8mm Upto 11mm
FILLET. All fhickness -~ All }_;tl_ifkness
»  JOD& FLUX (CLASS) NIA
. (RADENAME NJA )
sNSUMABLEINSERT . N/A




Ta

S QW - 482 (back)

i WPS No.  RJV-108 REVISIONNo.
POSITIONS(QW - 405) POSTWELDHEAT TREATMENT(QW - 407)
TIONSOF GROOVE All positions TEMPERATURRANGE N/A

L. TINGPROGRESSIONUP _Up DOWN TIMERANGE

r-t!,-.aIIONSJF FILLET All positions GAS (QW - 408)
F[ ;E{EHEAT(QW- 406) PRECENTCOMPOSITION
. PREHEATTEMP. _100-F GAS(ES) MIXTURE FLOWRATE
[ TERPASSTEMP MAX. 400 'F SHIELDING Argon 99.9% 12-15 ¢fh.
=[ REHEATMAINTENANCE __ Continuous with Gas/Electric. TRAILING N/A

{cONTUNUOUSOR SPEGIALHEATINGSHOULD BE RECORDED) BACKING Argon 99.9% 12-30 cih.

VOLTS Range 9-24

J.ECTRICALCHARACTERISTIC&{QW 400)
RRENT _Direct POLARITY GTAW-SP SMAW-RP  aAMP.Rangs _ 30-140

UNGSTENELECTRODESIZEAND TYPE 3/32" (2.5mm), 1/8" (3.2mm) 2% Thoriated
T PURE TUNGSTERN 2% THORISTED, BIC.

joEORMETALTRANSFERFORGMAW _N/A

SPRAY ARG, SHORT CIRCUINTING ARG, ETC.

EL,ECTRODBMREFEEDSPEEDRANGE _ INJA
[CHNIQUEQW - 410)
STRINGOR WEAVE BEAD Sitring & Weave

RIFICEDR GAS GUPSIZE 1/4" (8.3mm) to 1" (25.4mm) )
H?TIALAN INTERPASSCLEANING(BRUSHING, GRINDINGETC.) Grind alt tie in on stop and star to a featheredge, grind and brush

to sound metal between each interpass with stainless steel disc and brush

FETHODOF pACK Goucine  Grind to sound metal

| iSCILLATION 1.5mm past each side of bevel
"CONTACTTUBETO WORKDISTANCE N/A
jPLEOR SINGLEPASS (PERSIDE) Muiti

| ;~--APLEOR SINGLEELECTRODES Single
TRAVEL SPEED{RANGE) As per table below
TEENING Not permitted
| ITHER

! FILLERMETAL CURRENT
gfi[h% PROCESS CLASS DIAMETER TYPE | AMP. RANGE RANGE TRAVEL SPEEDRANGE
(112 |eTAW  |ER3IXXL 116" DC Straight | 30- 50 9-12 2" _ 4" per minute
W#1-2  |GTAW  |ER3XXL 3/32" DC Straight |40-100  [9-12 2" - 5° per minute
#“1-2 GTAW ER3XAL 1/8" DC Straight |[60G-135 g-12 3" - 6" perminute
.28 SMAW E3XXL sf64" DCReverse |30-35 18-23 2" - 4" per minute
—tgte. | SMAW E3XXL. 332" DCReverse |50-95 19-24 3.5" - 5" per minute
) SMAW E3XXL 1/8" DC Reverse |75-110 20-24 4" - 8" per minute
SMAW E3XXL 532" DC Reverse | 110- 140 18- 24 5.5" - 9" per minute

iximumof 36 000 Joules Is permitied with ER3XXL
wiaximumof 39 085 Joutes 1s permitied with E3XXL
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QW - 483

COMPANY NAME RJV Gas Field ServiceLtd.
ICEDURMUALIFICATIONRECORDNo, RJV-109 DATE September20, 1995
¥ "‘-‘\‘i'lo. RJIV-109
V. DINGPROCESS(ES) GTAW/SMAW
}'vpﬁs (MANUAL, AUTOMATIC,SEMI-AUTO) Manual
INTS(GV - 402) . GROOVEDESIGNOF TEST GOUPON
prer | Procses Filier Size Amp. Volt MM | Deposit | Joules
) 1 GTAW ER316L | 3/32" 75-85 10-12 50mm 1.5mm | 30600
-y 2 GTAW ER316L 332" 75 -85 i0-12 T6mm 1.5mm | 20400 3p° /
N
3 SMAW E316L 332" 80 - 90 19-22 89mm 25mm | 33942 ' '7
J, 4 | SMAW | EsteL | /32| 80-90 19-22 8omm | 3.0mm | 33942 I
s | smaw | EsteL | a/a> | so-e0 | 42-22 | 10imm | cap | 20700 ¥ P £3144.
\ 1 ER 3L
=
Hmm
BASE METALS (QW - 403) SOSTWELDHEAT TREATMENT(QW - 407)
AATERIALSPEC. SAS12 TEMPERATURE _ N/A
} TYPEOR GRADE _316L. TIME .
. 8 toP-No._ 8 OTHER
|4.. ___jcnsss_oF TESTCOUPON _ 8.5mm
 BIAMETEROF TESTCOUPON __104mm
?THER AS (QW - 408)
8 GAS MIXTURE FLOW RATE
_ SHIELDING Argon 99.9% 12 cfh.
TILLERMETALS (QW- 404) TRAILING N/A
-I5FA SPEGIFICATION 5.9 5.4 BACKING Argon 99.9% 15 cfh.
AWS CLASSIFICATION ER316L E316L
INELDMETALANS. A - No. 8 8 CURRENT_Direct __:
[ZEOFFILLERMETAL __3/32" 332" POLARITY __GTAW- Straight SMAW - Reverse
OTHER AMPS, 75 -850 voirts 10 '__2_2
i TUNGSTENELECTRODESIZE  _1/8" (3.2mm)
5 OTHER
DEPOSITEDWELDMETAL _3mm 5.5mm
oS IoNQW- 405) oG TECHNIQUEQW - 410)
WELDPROG GROOV T - TRAVEL SPEED 2" to 5" per minute
" OTHE RESSIONUP ORDOWNHILL) _Uphil STRINGORWEAVE BEAD . String & Weave
3 R OSGILLATION 1.5mm past each side of hevel
I MULTIPASSOR SINGLEPASS (PERSIDE) _Mulli
1 SINGLEOR MULTIPLEELECTRODES _Single
. 'REHEAT (QW - 408} OTHER
i PREHEATTEMP. 100'F
RPASSTEMP. 400'F
{ER
|




QW - 483 (back)
PQR No.

TENSILETEST (QW - 150)

L ‘leEmo. WIDTH THIGKNESS AREA ULTIMATETOTAL ULTIMATEUNIT | TYPEOF FAILURE
! 5 0.740 In. 0,328 in. 0.241 sq.in. 228001 93 300 psi Ductile/Parent
6 - 0,7501n. 0.320in. 0.240 sq.in. 223501b 93 100 psi Ductiie/Parent
|
GUIDEDBEND TESTS (QW - 160)
TYPE AND FIGURENC, RESULT
Face hend# 2 Pass
r Face bend# 4 frass
Root bend # 1 Fass
Root bend# 3 Pass
-
TOUGHNESSTEST (QW- 170)
'}'ESTTEMPERATURE
[ JOTCHTYPE
| ;ECIMEN\!O NOTCGHLOGATION IMPAGTTEST
L ’ JOULES FOOT/ Lb.
{ E‘-_r/}
F
¥
[
2 FILLET-WELDTEST (QW - 180) .
RESULTSSATISFAGTORY  YES NO PENETRATIONNTOPARENTMETA.. YES NO
ACRO RESULTS '
- OTHERTESTS
ZLDER'SNAME Mike FHlyndman STAMPNO. W-4359
TESTSCONDUCTELBY: Alfor Metallurgical Company Lid. LaB TESTNG.,  # 95-516

Ve certify that the statements in this record are correct and that the test weldswere prepared, weldedand tested
cordance with the requirements of Section IX or the ASME Code.

bATE_ September20, 1995
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ALFOR METALLURGICAL COMPANY LTD.

CONSULTING ENGINEERS FILE $95-516

POR #RJIV-109

i

i Ltd. :
eld Service Ltd September 20, 1995

RJIV Gas Fi

4901 - 47 Street

Vegreville, Alberta TOC 1C3

METAL TEST REPORT

Material Description: ASME S5A-312, Grade TP316L; NPS4 X 0.337" W.T. pipe; GIEW
Root + SMAW Fill & Cap; as-welded condition.

Specimen Type: Reduced-section ténsile, as per Figure QW-462.1(b) of the ASME
Code; guided face and root bend, as per Figure QW-462.3{(a) of
the ASME Code.

Results: Sample 5 Sample 6
Width: 0.740 in. 0.750 in.
Thickness: 0.326 in, 0.320 in.
Area: 0.241 sg. in. 0.240 sg. in.
Ultimate Load: 22 500 1b 22 350 1b
Ultimate Tensile Strengths 93 300 psi 93 100 psi
Fracture Character: Ductile Ductile
Fracture T.Dcationﬁ Parent Parent

Guided face bend samples 2 and 4: Pass Tests;
Guided root bend samples 1 and 3: Pass Tests.

6035 - 88 STREET, EDMONTON, ALBERTA T6E 5T4

PHONE (403) 465-0562
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WELDING PROCEDURE SPECIFICATION MO.: 116 (Rev.1)

WELDING PROCEDURE QUALIFICATION RECORD HO.(8): 115-1, 115-2, 115-3

QUALIFIED FOR

Base Metal (Typical): 1 Groups 1& 2 to P1 Groups 1 & 2

{SA 333 Gr.6, SA 350 Cr.LF2, SA 420 WPLG, SA 516 Gr.70 etc.)
Progess(es): SMAW Weld Types: _GROOVE & FILLET
Posiilon: ALL POSITIONS bDiameter: ALL DIAMETERS _
Filer Meial: E6010, E7018-1 B

SASE METAL CONDITIONS & GROOVE THICKNESS RANGE QUALIFIED:
NOTCH TOUGHNESS APPLICATIONS TO -46°C AS WELDED

BASE METAL THICKNESS RANGE 2.2 to 44.4 mm (0,125 to 1.750 in.) inclusive
COMBINED DEPOSITED WELD METAL THICKNESS
ASME B31.1 18.1 mm {0.750 in.) maximum
ASME B31.3 19.1 mm (8,750 in.} rmaximum
ASME SECTION VI, DIVISION 1 38.1 mm {1.50 ir.) maximum

o

o 4‘.\'n w""“w.r! rﬁ""’""«"ﬁf u"a'ﬁ‘! Wﬁ%}ﬁft

% “ ) |
SAFETY CODES ACT - PROVINGE OF ALBEHTA '

WELDING PROCEDURE

Reg. No. WP 13(2:.7

Spec. No. . HSCREV D

Weld Procass, SE1AW

Mat, o, I to,, ) Gt A1 S w e, ] G AR
EW00. G FNo,.,.m b Mo A NG, |

Th, Qual, Ford: %I;a‘*‘f-‘iwwuv 1 -
, Y EETAN

W\.(..}.MO.“ﬂ'...IIJay V Wl nad, “ i
é ‘L&. © R RAOSEBERL, PENG,
. . , ALIST |

7~

PROVINCIAL REGISTRATION

Preparad by 8GS LUDWIG ASSOCIATES LTD. in accordancs with the requirements of ASME Sectian 1X WPS Page 1 of 5

£8L4-1EP-UBL S@:88 ETBZ/61/60



W-482 WELDING PROCEDURE SPECIFICATION (WPS)

Company Name R.J.V. GASFIELD SERVICES

Weiding Procedure Specification No. 115 Date August 18, 2013
Supporting PQR No.(s) 116-1, 115-2, 115-3

Welding Process{es) Shielded Metal-Arc Welding (SMAW)

JOINTS (QW-402)

Joint Dasign All ASME groove & fillet, reference construction drawing for joint details.
Where Joint detalls are not specified, refer to figures 1 to 15 attached

Root Cpening As per aftached typical groove designs, see figures 1 to 15 attached

Backing With or without Retainers Not required

BASE METALS (QW-403)

P-Number P1 Groups 1 &2 To P-Number P1 Groups 1 &2

Thickness Range: Groave See cover page for thickness qualified by governing code (1)
0) Reference ASME B31.3 Table 323.3.1 Impact Testing

Requirement for Metals, thickness limitations for Tests on
Welds in Fabrication or Assembly

Fillet All base metal thicknesses

Pipe Diameter Ranges: Groove All diameters

Fillet All diameters
Deposited Weld Metal (Per Pass) E6010: 3.2 mm (0.125 in.) maximum

E7018-1: 4.8 mm (0.188 in.) maximum ;

FILLER METALS (QW-404) SMAW SMAW
Specification No. (SFA) SFA 5.1 SFA 5.1
AWS No. (Class) EG010 E7018-1
F-No. F3 F4
A-No, A1 Al
Size 3/32 to 3/16 in. inclusive 3132 to 1/4 in. inclusive
Deposited Weld Metal Thickness Range:
Groove 4.8 mm (0.188 in.y max. (h 38,1 mm (1.50 in.) max. (1)
Fillet All fillet sizes All filiet sizes
£1) Combined deposited weld metal thickness shall not exceed 19.1 mm (0.750 in.)

for ASME B31.1, B31.3 and 38.1 mm (1.50 in.) for ASME Section VIII. Division 1

POSITION (QW-405)

Position of Groove All positions Position of Fillet All positions
Weld Progression F3: Vertical up or down F4: Vertical up
PREHEAT {QW-406)

Preheat Temperature (Minimum) ___See attached preheat sheet prior to welding.
Interpass Temperature (Maximum) 288°C {550°F)

Preheat Maintenance _Ses attached preheat sheet prior to welding. Preheat maintenance is
not required if welding is interrupted or after the completion of welding
unless reqguired by the code of construction.

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordanee with the requirements of ASME Sestion IX WPS Page 2 of 5



WPS HO. __115
POSTWELD HEAT TREATMENT (QW-407)
Temperature Range N/A Time Range N/A
LLECTRICAL CHARACTERISTICS (QW.-409)
Current Direct Polarity Reverse, electrode positive
Amps See Table #1 Volts See Tablg #1

Maximum Heat Input

Base Metal Thickness Range E6010 Electrode E7018-1 Flectrode

0.125 - 0.499 in. 33,730 Jiin. 40,460 Jfin.
0.50 - 0.624 in. 39,550 J/in. 53,500 J/in.
0.625 - 1.750 in. 32,430 J/in. 74,550 J/in,

TECHNIQUE (QW-410)

Manual or Automatic Manual

Muitiple or Single Pass Per Side F3: Either F4: Muliple

String or Weave Either

Travel Speed See Table #1

Initial & Interpass Cleaning

Brushing, chipping or grinding as reguired

Method of Back Gouging

Air carbon arg, back-grind as required

Peening

Not permitted

Use of Thermal Process

N/A

TABLE 1 - WELDING PARAMETERS

Process | Filler Metal] Diameter Gurrent Type| Amperage | Voltage Travel Speed
rm (in.) & Pdolarity Range Range m/min {.p.m.)
SMAW E6010 2.4 (3/32) DCRP 50-100 18 - 34 35-300(1.4-12)
SMAW E6010 3.2 (1/8) DCRP 60 - 140 19 -34 44 - 350 (1.7 - 14)
SMAW E6010 4.0 {56/32) DCRP 115 - 250 21-34 93 - 400 (3.7 - 18)
SMAW E6010 5.0 (3/16) DGRP 120 - 300 21-34 97 -460(3.8-18)
SMAW E7018-1 2.4 (3/32) DCRP 60 - 110 18-26 22-300(0.9-12)
SMAW E7018-1 3.2 (1/8) DCRP 90 -170 18 -28 35-350(1.4-14)
SMAW E7018-1 4.0 {5/32) DCRP 110-220 20 -30 45 - 400 (1.8 - 18)
SMAW E7018-1 5.0 (3/16) BCRP 160 - 320 20-30 65 - 600 (2.6 - 20)
SMAW E7018-1 6.4 (1/4) DCRP 275 - 360 21 -32 118 - 550 (4.6 - 22)
Note: Welding parameters shall be adjusted to insure that the maximum heat input value specified in
QW-409 above is not exceedad.
Heat Input (joules per inch) = (Amperage X Voltage X 60} / Travel Speed (inches per mintte)

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Seclion IX
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WPS NO. 115

TYPICAL JOINT DESIGNS

™\ TN T
) S | I I S |

¢

~] b-3n8n.raME _:f_f,_ tidIn., +- 14 1n, ~d |36, + 31810,
Figure 1 Figure 2 Figure 3
Single Square Butt Single Square Buit with Backing Strip  Double Square Butt
N/ = AR S DY O
~]  b-3n6in, s 360 —-Er]i—sue;n. e - LSHGin.. +£- 3416n,
Figure 4 Figure 5 Figure 6
Single Vee Butt Single Vee Butt with Backing Strip Double Vee Buit
> > > i
316, 50°,+1-20° +L18in. 507 +L20° +-§M6ln.  50°,+H-20°

Typieat

S W/ B S UV I S § G

in., +/- 316 In, 318 In., +- A1Bin.
= p-ansin g —| - 38N, + A8, 18in., +I-3r18in

Figure 7 Figure 8 Figure 9
Single U Butt Single U Butt with Backing Strip Double U Butt

Ej

 q \, St 7| 7

Radius >——

1/81n,,
#-tH6in, 207, +L10°

v

+wg
Ige
SEE
& \=
]
™
2
b
)

be—3/181n., +- 31161n, -'-|I—}l*- I — —~}  —316in, +- 316 In.
Figure 10 Figure 11 Figure 12
Single J Butt Single J Butt with Backing Strip Double J Butt

e el ey
N P\ s ) $

| —8M6in., +- 31650 H_{Lﬁ“;._ 316 In., + 316, j— s in., 4 316 1n.

Figure 13 Figure 14 Figure 15
Single Bevel Butt Single Bevel Butt with Backing Strip Double Bevel Buit

- «Jditional joint designs and internal misalignment on circumferential welds shall be within the dimensional limits
stated on the approved construction drawing and/or the engineering design.

Prepared by SGS LUDWIG ASSOCIATES L.TD. in accordance with the requirements of ASME Section IX WPS Page 4 of 5



PREHEAT
P-No. 1

WPS No. __ 115

1. Welds joining pressure parts or attachments shall be preheated to not less than the
minimum preheat temperatures stated in paragraph 5.

2. The preheat temperature shall be maintained during welding.

3. Ifwelding is interrupted, the weld joint and adjacent areas shall be reheated to the minimum
preheat temperature stated in paragraph 5, prior to the start of welding.

4. Preheat temperatures shall be checked by the welder or inspector, using temperature
indicating crayons or other reputable methods.

5. Minimum preheating temperatures shall be as follows:

PRESSURE VESSELS IN ACCORDANCE WITH ASME SECTION VI, DIV. 1

NONMINAL WALL THICKNESS

MINIMURM PREHEAT TEMPERATURE

carbon content in excess of 0.30%.

0 to 32 mm (0 to 1.25 in) 10°C (50°F)
Over 32 mm (Over 1.25 in.) 85°C (200°F)
Over 25 mm (1.0 in.) & specified maximum 79°G (175°F)

- The conditions of UW-30 shall apply for base metal temperatures below 0°C (32°F).
- The preheat zone shall extend at least 50 mm (2.0 in.) beyond each edge of the weld.

PROCESS PIPING IN ACCORDANCE WITH ASME B31.3

NOMINAL WALL THICKNESS | MINIMUM SPECIFIED BASE | MINIMUM PREHEAT
METAL TENSILE STRENGTH TEMPERATURE
<25 mm (1.0in.) < 490 MPa (71 ksi) 10°C (50°F)
> 25 mm (1.0 in.) Al 79°C (175°F)
Al > 490 MPa (71 ksi) 79°C (175°F)

- The preheat zone shall extend at least 25 mm (1.0 in.) beyond each edge of the weld.
- The interruption of welding shall be subject to the requirements of paragraph 330.2.4.

POWER PIPING IN ACCORDANCE WITH ASME B31.1

NOMINAL WALL THICKNESS MINIMUM PREHEAT TEMPERATURE
Over 25 mm (1.0 in.) & specified maximum 80°C {175°F)
carbon content in excess of .30%.

All others 10°C {50°F)

- The preheat zone shall extend beyond each edge of the weld for at least 76.2 mm (3.0 in.) or
1.5 times the base metal thickness (as defined in paragraph 131.4.1), whichever Is greater.

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section 1X WPS Page 5 of 5




Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirementls of ASME Section IX

QW-483 PROCEDURE QUALIFICATION RECORD (PQR)

Company Name R.J.V. GASFIELD SERVICES

Procedure Qualification Record No. 115-1 Date August 9, 2013

Welding Procedure Specification No. 115

Welding Process{es) Shielded Metal-Arc Welding (SMAW)

JOIMTS (QW-402)
Type Butt joint, single vee groove, see next page

BASE METALS (QW.-403)
Material Specification No, ___SA 333 to SA 350 Type or Grade Gr.6 to Gr.LF2

P-No. _P1 Grp.1 To P-No. Pi Grp.2 Thickness 6.32 mm {0.249 in.)
Heat Number 81183 to 12/32057 Carbon Equivalent (1) _0.22 to 0.37
Diameter 168.3 mm (6.625 in.} O.D. Other Schedule 40 m/c to 0.249 in.
Deposited Weld Metal (Per Pass) Did not exceed 2.4 mm (0.094 in.) for EBQ10,

and 3.2 mm (0.125 in.) for E7018-1

(1) _Per CSA 7662 Carbon Equivalent formula. See attached chemical composition product

analysis material test report

FILLER METALS (QW-404)

Specification No, {SFA) SFA 6.1 SFA 5.1

AWS No. (Class) E6010Q (1) E7018-1 ()

Filler Meta! F-No. F3 F4

Filler Metal A-No. Al Al

Size of Electrode See attached sketch

Deposited Weld Metal Thickness __ 2,38 mm {0.094 in.) 3.94 mm (0.155 in.)

il Lincoin Electric Company: Lincoln Fleetweld 5P+

2) Air Liquide Canada Inc.: LA 18 Plus

POSITION (QW-405)

Position of Groove 5G Weld Progression __Vertical up
PREHEAT (QW-406)

Preheat Temperature 10°C (50°F) Interpass Temp. (Max.) 232°C (450°F)
POSTWELD HEAT TREATMENT (QW-407)

Temperature N/A Time N/A
ELECTRICAL CHARACTERISTICS (QW-409)

Current Direct Polarity Reverse, electrode positive
Amps See next page Volts See next page

Heat Input F3: 33,700 J/in. maximum F4: 40,460 Jfin. maximum
TECHNIQUE (QW-410)

Manual or Automatic Manual

Multiple or Single Pass Per Side F3: Single F4: Multiple

String or Weave Reot: String Remainder: Weave

Travel Speed See next page

Use of Thermal Process N/A

POR Page 1 of 3



PQR NO.

115-1

0.249 in
n
3132 in. H  F-am2in
Pass | Process | Filler Metal Diameter Gurrent & | Amperage { Voltage Travel Speed
mm (in.) Polarity Range Range mm/min {i.p.m.)

1 SMAW | E6010 3.2 (118) DCRP B2 - 86 24 -26 95 {3.7)

2 SMAW [ E7018-1 2.4 (3132) DCRP 80-84 21-22 126 (6.0)

3 SMAW | E7018-1 2.4 (3132} DCRP 80 - 84 2122 65 (2.0)

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section 1X
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POR NO. 118-1

TENSILE TEST (QW-150)

Specimen Width Thickness Area Ulimate | Ultimate Character &
No. mm {in.) mm{in.) | 3g. mm Load Stress Fracture Location
(Sq.in) | N(lbs) | MPa (psi)
T1 18.3 5.08 97.7 50 250 515 Partial Cup & Cone
(0.760) {0.199) (0.151) | (11,300) | (74,600) | Parent Metal (SA 333 Gr.6)
T2 19.3 5.21 0 51 608 513 Partial Cup & Cone
(0.760) | (0.205) (0.156) | (11,600) | (74,400) | Parent Metal (SA 333 Gr.6)

GUIDED BEND TEST (QW-160)

Type & Figure No. Result Type & Figure No. Result
QW-482.3a, TRB - R1 Pass QW-462.3a, TFB - F1 Pass
QW-462.3a, TRB - R2 Pass QW-4623a, TFB-F2 | Pass

NOTCH-TOUGHNESS TEST

Type of Test Charpy V-Notch Orientation Transverse
Test Temperature ___-48°C (-55°F) Specimen Size 10 X 5 mm
Specimen No. Notch Location Impact Values J (ft. lbs) ]
D2.1 Weld Metal 18.7 (13.8)
D22 Weld Metal 20.1 (14.8)
D2.3 Weld Metal 28.2 (20.8)
D3.1 P1 Grp.1-HAZ >141 (>104)
D3.2 P1 Grp.1 - HAZ 40.7 (30.0}
P£3.3 P1 Grp.1 -HAZ >141 (>104)
4.1 P1 Gmp.2 - HAZ 59.9 (44.2)
D4.2 P1 Grp.2 - HAZ 35.3 (26.0)
D4.3 P1 Grp.2 - HAZ 48.8 (36.0)
OTHER TESTS

Vickers Hardness - see attached laboratory test report

Welders Name Bernie Sorbora Certificate File No. W-6819
Tests Conducted By SGS Ludwig Associates Ltd.
Laboralory Test No. E13-551.1

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

Manufacturer R.JV. GASFIELD SERVICES

Date Sighed

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section IX PQR Page 3 of 3



QW-483 PROCEDURE QUALIFICATION RECORD (PQR)

Company Name R.J.V. GASFIELD SERVICES

Procedure Qualification Record No. 115-2 Date August 9. 2013
Welding Procedure Specification No. 115

Welding Process(es) Shielded Metal-Arc Welding (SMAW)

JOINTS (QW-402)
Type Butt joint. single vee groeve, see next page

BASE Mz TALS (QW-403)
Material Specification No. ___SA 5186 to SA 515 Type or Grade Gr.60 to Gr.70

P-No. _P1 Grp.1 To P-No. P1 Grp.2 Thickness 12.7 mm (0.50 in.)
Heat Number 354638 to 354638 Carbon Equivalent () _0.38 10 0.38
Diameter N/A Other Plate Product Form
Deposited Weld Metal (Per Pass) Did not exceed 2.4 mm (0.094 in.) for EG010,

and 3.2 mm {0.125 in.) for E7018-1
¢y _Per CSA Z662 Carbon Equivalent formula. Ses attached chemical composition product
analysis matlerial test report

FILLER METALS (QW-404)

Specification No. (SFA) SFA 6.1 SFA 5.1

AWS No. (Class) E6010 (1) E7018-1 (2

Filler Metal F-No. F3 F4

Filler Metal A-No. At Al

Size of Elecfrode See attached sketch

Deposited Weld Metal Thickness  2.38 mm (0.094 in.) 10.3 mm (0.406 in.)

) Lincoln Electric Company: Lincoln Fleetweld 5P+

@ Air Liguide Canada Inc.: LA 18 Plus

POSITION (QW-405)

Position of Groove 3G Weld Progression _ Vertical up
PREHEAT (QW-4086)

Preheat Temperature 10°C (50°F) Interpass Temp. (Max.) 260°C {500°F)
POSTWELD HEAT TREATMENT (QW-407)

Temperature N/A Time N/A
ELECTRICAL. CHARACTERISTICS (QW-409)

Current Direct Polarity Reverse, electrode positive
Amps See next page Volts See next page

Heat Input F3: 39,550 J/in. maximum F4. 53,500 Jfin. maximum
TECHNIQUE (QW-410)

Manual or Automatic Manual

Multiple or Single Pass Per Side F3: Single F4: Multiple

String or Weave Root: String Remainder. Weave

Travel Speed See next pbage

Use of Thermal Process N/A

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section IX PQR Page 1 of 3



80° -—

PQR NO.

115-2

< 050in.

Pass | Process | Filler Metal Diameter Current & | Amperage | Voltage Travel Speed
mm (in.) Polarity Range Range mm/min fi.p.m.}
1 | sSMAW | E6010 3.2 {1/8) DCRP 76 - 80 23-25 72 (3.8)
2 SMAW E7018-1 24 (3132) DCRP 31-85 21-22 73(2.9)
3 SMAW | E7018-1 2.4 (3/32) DCRP 85-89 21-22 81(3.2)
4 SMAW | E7018-1 2.4 (3f32) DCRP 84-88 21-22 88 (3.5)
5 SMAW | E70181 2.4 (3/32) DCRP 84 - 88 21-22 95 (3.7)
B SMAW | E7018-1 2.4 (3/32) DCRP 84 - 88 21-22 51 (2.0)
Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section IX PQR Page 2 of 3



Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section IX

PQR NO. 115-2

NOTCH-TOUGHNEGSS TE81

Type of Test Charpy V-Notch Orientation Transverse
Test Temperature __-46° C (-50° F) Specimen Size 10 X 10 mm
Specimen No. ~ Notch | Location | Impact Values J {ft. ibs) |
E2.1 Weld Metal 79.2 (58.4)
E2.2 Weld Metal 548 (40.4)
E2.3 Weld Metal 102 (75.0)
E31 P1 Gip.1 - HAZ =141 (>104)
E3.2 P1Grp.1 - HAZ 114 (84.0)
E3.3 P1Grp.1-HAZ 118 (87.0)
E4.1 P1Gmp.2 - HAZ 132 {87.2)
E4.2 P1 Gip.2 - HAZ >141 (=104)
E4.3 P1Gm.2 - HAZ 104 (76.4)
OTHER TESTS

Vickers Hardness - see attached laboratory fest report

Welders Name Bernie Sorbora Certificate File No. W-6819
Tests Conducted By SGS Ludwig Associates Lid.
Laboratory Test No. E13-551.2

We certify the statements in this record are correct and that the test welds were prepared,
welded and tested in accordance with the requirements of Section I1X of the ASME Code.

Manufacturer R.J.V. GASFIELD SERVICES

Date Signed

PQOR Page 30f 3



Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section IX

QW-483 PROCEDURE QUALIFICATION RECORD (PQR)

Company Name R.JV. GASFIELD SERVICES

Procedure Qualification Record No. 115-3 Date August 9. 2013

Welding Procedure Specification No, 115

Welding Process(es) Shislded Metal-Arc Welding (SMAW)

JOINTS (QW-402)
Type Butt joint, single vee groove, see next page

BASE MIETALS (QW-403)
Material Specification No. ___SA 516 to SA 516 Type or Grade Gr.60 to Gr.70

P-No. _P1 Grp.1 To P-No. P1 Grp.2 Thickness 22.2mm (0.875in.)
Heat Number 365803 to 365803 Carbon Equivalent (1) _0.39 t0 0.39
Diameter N/A Other Plate Product Form
Deposited Weld Metal (Per Pass) Did not exceed 2.4 mm {0.094 in.) for EG010,

and 3.2 mm {0.125 in.) for E7018-1

1y _Per C8A 2662 Carbon Eguivalent formula, See attached chemical composition product

analysis material test report

FILLER METALS (QW-404)

Specification No. (SFA) SFA L. SFA 5.1

AWS No. (Class) E6010 (1) E7018-1 2)

Filler Metal F-No. F3 F4

Filler Metal A-No. Al A1

Size of Electrode See attached sketch

Deposited Weld Metal Thickness ___2.38 mm {0.094 in.) 19.8 mm (0.781 in.)

1) Lincaln Efectric Company: Lincoln Fleetweld 5P+

(73} Air Liguide Canada Inc.: LA 18 Plus

POSITION (QW-405)

Position of Groove 3G Weld Progression __Vertical up
PREHEAT (QwW-406)

Preheat Temperature 10°C (50°F) Interpass Temp. {Max.) 260°C (500°F)
POSTWELD HEAT TREATMENT (QW-407)

Temperature N/A Time N/A
ELECTRICAL CHARACTERISTICS (QW-409)

Current Direct Polarity Reverse, electrode positive
Amps See next page Volts See next page

Heat Input F3: 32,430 J/fin. maximum F4: 74,550 Jfin. maximum
TECHNIQUE (QW-410)

Manual or Automatic Manual

Multiple or Single Pass Per Side F3: Single F4: Multiple

String or Weave Root: String Remainder. Weave

Travel Speed See next page

Use of Thermal Process N/A

PQR Page 10of 3



PQR NO.

115-3

g 0.875 in.

Pass | Process | Filler Metal Diameter Current & | Amperage | Voltage Travel Speed
mm (in.) Polarity Range Range mm/min {i.p.m.}
1 SMAW E6O010 3.2 (1/8) DCRP 84 -88 24 - 26 101 (4.0)
2 SMAW E7018-1 2.4 (3/32) DCRP 88-92 21-22 81({3.2)
3 SMAW E7018-1 2.4 (3/32) DCRP 92 -96 21-22 74 {2.9)
4 SMAW E7018-1 3.2 (1/8) DCRP 118 - 1422 21-22 71(2.8)
5 SMAW E7018-1 3.2 (148) DCRP 116 - 120 21-22 51{2.0)
G SMAW E7018-1 3.2{1/8) DCRP 119-123 21-22 122 (4.8)
7 SMAW E7018-1 3.2 (118) DCRP 119-123 21-22 114 (4.5)
8 SMAW E7018-1 3.2(118) DCRP 119-123 21 -22 122 (4.8)
9 SMAW E7018-1 3.2 (1/8) DCRP 115-119 21-22 121({4.8)
10 SMAW E7018-1 3.2 (1/8) DCRP 115- 118 21-23 92 (3.6)
i1 SMAW E7018-1 3.2 (1/8) DCRP 115-119 21-23 77 {3.0)
Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requirements of ASME Section IX PQR Page 2 of 3




PQR NO. 115-3

TENSILE TEST (QW-1 50)
Specimen Width Thickness Areg Ultimate { Ultimate Characler &
No. mm (in.} mm (in.) | Sg.mm Load Stress Fracture Location
. {Sa.in.) | N{lbs) MPa (psi) o
T1 19.0 20.6 391 205 772 526 Partial Cup & Cone
{0.748) {0.811) (0.606) | (46,300) | (76,300) | Parent Metal (SA 516 Gr.60)
T2 19.1 20.3 388 207 535 Partial Cup & Cone
{0.752) (0.799) (0.601) | (46,700) | (77,600) | Parent Metal (SA 516 Gr.60)

GUIDED BEND TEST (QW-160)

Type & Figure No. Result Type & Figure No. ~Result
QW-462.2, TSB - 81 Pass QW-462.2, TSB - 83 Pass
QW-462.2, TSB - 52 Pass QW-462.2, TSB - §4 Pass

MNOTCH-TOUGHNESS TEST

Type of Test Charpy V-Notch Orientation Transverse
Test Temperature ___-46° C (-50° F) Specimen Size 10 X 10 mm
Specimen No. Notch Location Impact Values J (ft. Ibs)
F2.1 Weld Metal 92.5 (68.2)
F2.2 Weld Metal 16.8 {12.4)
F2.3 Weld Metal 52.1 (38.4)
F3.1 P1 Grp.1 -HAZ >141 (=104)
F3.2 P1Grp.1 - HAZ 107 (79.0)
F3.3 P1Grp.1 - HAZ >141 (>104)
F4.1 P1Grp.2 - HAZ 21.7 (16.0)
F4.2 P1Grp.2 - HAZ =141 {(>104)
F4.3 P1Gmp.2 -HAZ 89.5 (66.0)
OTHER TESTS

Vickers Hardness - see attached laboratory test report

Welders Name Bernie Sorbora Certificate File No. W-6819
Tests Conducted By SGS Ludwig Associates Ltd.
Laboratory Test No. E13-551.3

We certify the statements in this record are correct and that the test welds were prepared,
welded and tested in accordance with the requirements of Section 1X of the ASME Code.

Manufacturer R.J.V. GASFIELD SERVICES

Date Signed

Prepared by SGS LUDWIG ASSOCIATES LTD. in accordance with the requiremnents of ASMF Seclion X PQR Page 3 0f 3
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TENSILE | BEND TEST

Craslormaer: .4\, Gaslield Smvicos Laboratory Tost Mo E13 Rh1.
490 PBroce Roagd Dialer: Adigusl 20, 2013
Vegraville, Albaria

8 163

Aiention: Dala Lariuk

POR Mio.: | 161 Heat No.: 81183 lo 132057
Malarlal: SA 333 Gr, 6 o SA 350 Gr. LF2

Sizos 168.3 mm {6.625 in.) O.D, x G.32 mn (0,249 in.) wil

Theraal Condilion:  As Weldad

Governing Spec.:  ASMFE Seclion [X, 2011a edilion and latest addenda

SAMPLE NO.(QW-150) T T2
WIDTH mm (in.) 19.3 (0.760) 18.3 (0.760)
THICKNESS mm (in.) 5.06 (0.199) 5.21 (0.205)
AREA sg. mm (sq. in.) 97.7 {0.151) 101 (0.1586)
ULTIMATE LOAD N (lbf) 50 250 (11,300) 51608 (11,600)
ULTIMATE STRESS MPa (psi) 515 (74,600) 513 (74,400)
FRACTURE TYPE Partial Cup & Cone Partial Cup & Cone
FRACTURE LOCATION Parent Metal Parent Metal

(SA 333 Gr. 6) (SA 333 Gr. 6)

Note: Impetial values:calculated by direct conversion.

SAMPLE TYPE(QW-462.33) Face Bend Face Bend Root Bend Root Bend

SAMPLE NO. F1 F2 R1 R2
RESULTS Pass Pass Pass Pass
/ s ! "‘ f’
Test Contucted By: Nina Laderoute, T.T. Cettified By / .-"-'- — 3

Karen lKoens, R.E.T.

THis report {or certifiate) Is ssued by the Company under ks Geneeal Conditions for Inspection and Tesling Services {(copy svailable upoa reqnest): The issujnre ol this v e (o centifice) dogs net
exourrale Tiugres or vflires Feai corenining sl el dein s divchasging At thilr Sakitities ander the Contract of Sale. Stipulations te the cantrary are not binsfing s (ke Conpany. Vhe Company's
responsibiliny under this reped (or cectlivate) fa Taited duproven nigllgeace s wilt fa g0 caié die inave am b Smes the ammnt of ke fres ar comsiilsilan, Exeepd by speehal sernsgeenis|, samgiles, i
drmwan, Wik gt lie reiadaeld Ve Phe Cnimpamy e gwoie Phan 38 daps, The informsdbeo sbided | ihs vepod® (ev ceatifiaated doibieivad Frons the osulis el fapedtlne o taedng pouceduses canlal sl lin
ageanbinidd it e Restous ey of wnr Client, audfor s mesesvmdnd ol el sesubls o the baiks of angy tecliodinl danstarsdy lesde coviom ar pratilee, or stber chrramstamsres salileh shuiibd s o
profomiaes] aplalnn e dakedm o nddmml.

LUDWIG ASSOGIATES LTD. IS NOW PART OF SGS, THE WORLD'S LEAIMNG INSPECTION,
VERIFICATION, TESTING AND CERTIFICATION COMPANY.

ARSI Swea S0 Calgary ABTZG 3K6 41 (403) 262-7072 £ {403} 7600101
FH2%5 Bavvns Road - Ednanton AR TRE AN £+ (7800 AEIRA0O0 1 41 [760) Mi0-3002 v binlwipoasocinteslid com v s oo
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CHARPY V-NOTCH iIMPACT TEST
Cuaiomor: %L, Gasfield Sorvions Laboratory Tost No.: 1213-001.1
A8 Bruce Roard Piale: Augus! 168, 2003
Vegraville, Alberla
190 1623

Attendion: e Laniul
"PQR Mo 1161 ' Hoat No.: 81103 to 12/32057
Mateiial: SA 333 Gr, Blo SA350.Gr, LF2

Size: 168.3 mim (6,626 in) 0.0 x 6,22 mm (0,249 in,) wit

Thermal Condition: /s Walded g s—mw i e e
Specimen Size: 10X 5mm (0.3894 x 0.197 in.) Machine: Safec SI-1K3, 5/M: 1803
Orientation: Transverse Capacity: 407 J (300 fi-1by)

Test Temperature: ~48°C (-b65F) Verified Range:  3.4-1471 J (2.5-104 1-1k)

Governing Spec.: ASME Section Vill, Div. I, UG-84 — 2011a edition and latest addenda

Specimen Notch Impact Values
Number Location Joules {ft-Ibf)
D2.1 Weld Metal within 1/16" of roat 18.7 (13.8)
D22 Weld Metal within 1/16" of rool 20.1 (14.8)
D23 Weld Metal within 1/16" of roof 282 (20.8)
3.1 Gr.6 - HAZ >141 {>104)
D3.2 Gr. 6 -HAZ 40.7 (30.0)
D3.3 Gr. 6 - HAZ >141 (>104)
D4 Gr. LF2 - HAZ 59.9 (44.2)
D4.2 Gr. LF2 - HAZ 35.3 (26.0)
D4.3 Gr. LF2 - HAZ 48.8 (36.0)

Nofe: Imperial values calcufated by direct converzion,

Test Conducted By: Natashua Collier, C.E.T. Certified By: ! f L/
Matashua Collier, C.E.T.

‘This report {or corfificate) Is istucd by the Company uader {13 Geaeral Cendltions for: Tuspectionw and Testing Senvices {copy svailable upon requesd). The Issaaimee of Uil pdjpeed for ceitiflcate) doc nat
exenerale briyeis vy s llors Froms esirclsing abl teebr vighis mid dbchamging aff thekr Hakdlidtes isder the Comiracd of Sale, SEpedations b 15z contravy are not PludEng sn e Compang, Flie Campany's.
responsibility ender his svpart far certifleate) b sl te proven acgigesee 2o w3l Enona enre be moee (b fen tlmes (e smsunt of e feet ar onmanladon. Eavept By spedal peeangeaml, vansplee, i
draswn, wilf ot he relaberd by ite Company for mare Chaw 08 dygr, The dnforenstiom vininl s ik report far oeniifesiel s dorived Trom ihe cacalis ul dnsped e ar eabag fesdodina carrial sng s
aecardance witli ihe bsddrainlingy of vee C0enl @b e movnoemend ol soeh sendln en Thie hasls af say Trehsloal slanadunds, fesde cudnes ar praclioe, or oifser clecmmstiees which ahnnid ks ane
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e  LUDWIC
HARDNESS TEST

Cuslogor: RV, Gaslicld Sorvicos Laboratory Tost Mo,: E13-5561.1
A890° Bravce Rosd Dalee: Atgiist 16, 2013
Vegreville, Athorln
ras 1C3

Allosition: Crader Lairsiake

PQI No.: 1161 Hoal No.: 81183 o 12/32067
ateriad: SA 33 Gr 6 lo SA 360 G, LFZ

Size: 168,73 min (6.625 In,) Q0. x 6,32 i (0,249 57,) wel

Therinal Condition:  As Weldad

Type of Test: Vickers 10kg (HV10)
Instrument: Leco V-100-C1
Governing Spec.: ASTM E384-11«

: %";: 1 \ 34 e 20 7 * 27
- - /
/
Mowa —
fmm_ 4o, L 28
SA 360 Gr; LF2 5A 333G 6
“Parent Nietal | HAZ el mel HAZ | Parent Metal

(] 18t 3] am [41] 179 |[49] 164 |27 149

2 169 o 178 12 181 20 141 28 157
5 169 13 184 21 177
6 173 14 162 22 180
7 178 15 161 23 172
8 173 16 172 24 172
9| 167 |17 165 |25| 170 )
10| 177 j18] 171 |26] 162 Y -

it 7
Test Gonducted By: Natashua Collier, C.E.T. Certified By: ’L [ L/

Matashua Collier, C.E.T.

This repert {er cersifieate] [ hened by the Ceanpany nilor e Gimeral Conditions for Inspection and Tesking Services {eopy available npan cequest), The isseance of this report (or eactEBeate i mik
exenerate boyers or selend from enrvelving alb ilele cights amd @leebsghag 21l dhele Nalitite s babir tie untesri of 822, Shpulatines o (he caidsry ave nul litwalbag win fhe Cempany. The Ciisjigay’s
responsibility wader this cepiodd der restleade) B bnbies 1o preven segligrnre sl wll s o ease Die sare thas ben fimes fio smomid of tee Eees or consmbsiden, Eaeopf by spieisl arpsigeniond, sompdes, i7
“drasim, will noe for wdtalngsd by db Campady Fopiese thas 3 days, The infarmaiion staded fo hiseepart for cendifcate) Ividarlved Brans te resibin of lnspitien oy feoing procddares exrried aml in
accordance yiih thiy dnwtoeesinny ul o CFend, nsilfor oo avieismeen) ol ssch revbes on Qe bl of eay bechindeal stamlandi, deade suolion oe paaniace, e oflee iremmibanesy which vhoold T
prefestisnd mpininon by fekiem loto necnmnt,

LUDWIG ASSOCIATES LTD: IS NOW PART OF SGS, THE WORLD'S LEADING INSPECTION,
VERIFICATION, TESTING AND CERTIFICATION COMPANY.
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CHARPY V-NOTCH HIPACT TEST

Cusionmer: R.LV, Gasfinlkl Sorvipos Laboratory Teat Mo, 21345012
4901 Bruos Road Date: Augst 19, 2013
Vepraviile, Mberls
TaC 103
Atlention Dale Laniok
PQR No.: 1152 ’ ' Heal No,: 454638 (o 354638
Malariat: SAB16 Gr, GO to 5A 616 G, 70
Thicknoss: P27 mim (0.600 1n.)
Thernal Condition:  As Welded - ) e
Specitnen Size! 10 % 10 pien (0,394 x 0.394 in.) Machine: Salac SE1K3, 50 1503
Orientation: Transvarse Capacity. 407 J (300 fi-bi}
Test Temperature; -46C (-50°F) Veriliod Range: 34041 S (2.5-104 (1L

Governing Spec.: ASME Seclion VIlI, Div. I, UG-84 — 2011a edition and lates! addenda

Specimen Notch Impact Values
Number Location Joules (ft-Ibf)
E2.1 Weld Metal within 1/16" of root 79.2 (58.4)
E2.2 Weld Metal within 1/16” of root 54.8 (40.4)
E2.3 Weld Metal within 1/16” of root 102 {75.0)
£3.1 Gr. 60 - HAZ >141 (>104)
E3.2 Gr. 60 - HAZ 114 (84.0)
E3.3 Gr. 60 - HAZ 118 (87.0)
E4.1 Gr, 70 - HAZ 132 {97.2)
E4.2 Gr. 70 - HAZ >141 (>104)
E4.3 Gr. 70 - HAZ 104 (76.4)

Nole: Imperial values calculated by direct conversion.

Y

j.
fbf AN

Test Conducted By: Natashua Collier, C.E.T. Certified By: N P P o
Natashua Collier, C.ET.

This report (or certificate) Is lssned by the Company under its General Conditions for Enspeciion and ‘Testing Strvices {capy availible upon reguesi). The fssuasice el By vipord far cootlfele ) dode s
exoneeale buyers or sellers from exerclsing 21l their rights and dischargtop alb their Habilities under the Conlract of Sake. Stipulations to the tanleary are mnl hitmbing ai ihe Compisy., The Conpang's
responsibility under this repord foi certificate) s imfied to proven acpligence aud will in vo case be arere than ten ntes the smount of the fees oF conpsilinien, Tuidpl by apeolad dresngemeni, wsniples, 17
drawm, will not be refained biy the Comprany for snore (han 30 days. The faformation stated in this répart {ar ceriificate) Is derived from b vavnbin ol et ie desfing grotaidiano el snlin
accordance with the lnsteuetigns of our Clicnt, andfor owr wospeommt of sibch rrnsdts on the usls of sog Gicfenleal stemlansds, Grade ostam or prudlien, s other ddecamatances v iy dionb b sur
peefeidonal mplsinng ke bshin [uie arcant,

LUBWIG ASSOGIATES LTD, 1S NOW PART OF SGS, THE WORLIY'S LEADING INSPECG Iom,
VEMFICATION, TESTING AND GERTIFICATION COMPANY,

A L Suont 5, Caloary AR T26. 3K6 ¢ 1{403) 262-7072  £+1{403) 266-2169
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HARDNESS TEST

Cuslomor: RV, Gasliell Servicas Laharalory Test Mo,: E13-551.2
AT Bruee: Rewsl Dt Augosl 18, 2003
Vegreville, Alloilq
e 164

Attention: [ Tonnidtk

PQOR iMo.: 1152 Hoal No.: 354638 (o 354638

iateiial: S0 516 Gr. G0to SA 516 Gr, 70

Thickness: 127 min (0500 i)

Thermal Condition:  As Welded -

Type of Test: Vickers 10kg (HV10)

Instrument: Buehler 5112

Governing Spec.. ASTM E384-11=1

1mm . Vae . <20/ .27
tEm ] s /
A\ /
Midwall — — \ e
A\
Fll Yot -
SA 516 Gr. 70 SA 616 Gr, 60
| Parent Metal HAZ _TB_MEH_‘I HAZ Parent Metal
11 188 | 3] 176 |11| 180 (19| 204 |27 162
2 165 e 200 12 182 20 180 28 158
5 189 13 1097 21 194
6 170 14 176 22 175
7 175 15 177 23 161
8 192 16 172 24 193
g 189 17 189 25 180
10 194 18 192 26 178
Test Conducted By: Karen Koens, R.E:T. Certified By:__/

Karen Koens, RET,

‘This report {or certificate) s issued by the Company under its Generad Camditions for Tuspectlon and Testlng Services {copy avaitable upor vequest), The biunnnee sl this repard far eertifieare) dner il
exonernie hoyers er sellers from cxerciving all thelr rights and discharging all {heir Habitiiies under the Contract of Sale, Stipufations (o the contrary srre nol bluiliay on the Compaiy, The Cdanpany’s
responsibiity nader (his vepart (or eortifeate) 8 Himited to provea megligeate and sl in no case be ptore than fen (imes the ammain of Boe fees or tomiibadun, Cacepl by speckal neemipemend, sauples, I
deaivn, wilk 0ot be retatned by the Company ez more han 30 days, ‘Fhe information siated in this repost (er cordHicate) is deelved fram the roanbi ol Insgis Ban or geitlag prosidures cacelod saf dn
aceorilance with the intcoctions of aur Cliend, andfer our assessmend of such eesulis an tire basks of any fechnical stamdards, Graile dmstan or pradtiee, o @dlae oo anod vl el eenr
profcssional opinion be faken into pccouat,

LUDWIG ASSOCIATES LTI 1S NOW PART OF SGS, THE WORLD'S LEAMG INSPECTIHON,
VEMFIGATION, TESTING AND CERTIFICATION COMPANY,

At 1 Sheet BF  Calgary ABTZG KA ¢01{403) 262-7072  £+1 {403) 266-3169
9005 Mayes Mol Edlmonton ATETEE AR 148 {7801 468-3030 £ 4+1.{780} 468-3032  warludvigassociaiestid com  vawerens com
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TENSILE { BEND TEST

Customoer: RV, Gasfield Servicos Laboratory Tosl Mo.: E13-65
A8 Bruco Road Db Migusat 180, 2013
Vegrovitle, Alharli
1ac 160

Attention: Uil | ook

POR blo; 163 Haat Mo.: '}Hfﬂ,?l]."? [y AnbiEi
Miaieriak SAB16 Gr. 60 1o 8A 518 Gy, 70
Thickness: 222 mm (0875 )

_Thermal Gondifion: _ AsWelded

Governing Spec.:  ASME Section IX, 201 1a edition and latest addenda

SAMPLE NO.(QW-150) T1 T2
WIDTH mum (in.) 19.0 {0.748) 19.1 {0.752)
THICKNESS mm (in.) 208 {0.811) 20.3 (0.799)
AREA s¢. mm (sq. in.) 391 {0.606) 388 (0.601)
ULTIMATE LOAD N (Ibf) 2065772 (46,300) 207 565  (46,700)
ULTIMATE STRESS MPa (psi) 526 (76,300) 535 (77,600}
FRACTURE TYPE Partial Cup & Cone Partial Cup & Cone
FRACTURE LOCATION Parent Metal Parent Metal

(SA 516 Gr. 60) {SA 516 Gr. 60)

Nole: Imperial values calculated by direct conversion.

SAMPLE TYPE(QW-462.2)  Side Bend Side Bend Side Bend Side Bend
SAMPLE NO. S1 82 S3 54
RESULTS Pags Pass Pass Pass
|
Test Gonducted By: Wilson Symington, T.T Certified By:__, liz _BetE f
Karan Koens, RET. i
This report {or cextificate) is isswedt by the Company under its General Conditions for Isspection and Testing Seiviees (topy availabfe upon request). The issurince of this repart {or ceriificaie) dhact nmt E

exoncralc buyers sr.sellers from exercisiog all their rights and dischargiog a1k their labilites under the Contract of Sale, Stipalatious to thr contrury ase pof Sisfing on i Campany, Hhe Cosnpany's
vesponsibility nader this veport {or certiicate) is limited to proven neghigenee and will in no case be more than fen times the amount of the feoner cammidesfne, Eaodpd Dy specinl areaupimsng, sampley, i
sbeavva, will ot be redained by the Campany far mare than 30 dave Fhednformatian soatod i thiv vepind (o oo rl8 aleh In aleeived fravm (ip peisbls ol fmepectinn nr dosting proceduees carvizil sl n |
stcordance with the instonctuin uf say Cliesi, amiller mee ssspvenend ol anrh resubis om e basls of say techadeal dinndaeds, toails guaba e peailoe, oesiir ieommitamecs ik hoslosdd ba sy '
erufraaivnil nginfezn br takea kaln nocamnr.

LUDWIG ASSOCIATES LT, IS NOW PART DF S6S, THE WORLD'S LEADING INSPECTION,
VERIFICATION, TESTING AND CERTIFICATION CODMPANY.
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Lansloraai:

Altantion:

"POR No,:
Matarink:
Thicknoas:

Thermal Condition:  As Welded

AT
ALY L

CHARPY V-NOTCH HIPACT

MLV, Gasliold Servicon
4901 Brice Road
Vegravitle, Abeil

Iac 1C3

[rater Lairmiale

Specimen Size:

Qrienlation:

Test Tampsralire:

Test Conducted By: Nina Laderoute, T.T.

Gaverning Spee.:

| RETY
SA G106 Gr, 60 ta SA 516 Gr, 70
22.2 mm (0,875 i)

10 x 10 mm (0.394 x (.394 in.)
Transverse
-46°C (-50TF)

TEST

Lahovatory Toest Mo E13-551.3
Date: August 20, 20103

Heal No.: 365803 to 365800

Machine:
Capacily:

Salec S1-11K3, SN 1503
407 J (300 [i-ibf)

Vetified Rangs: 3.4-4471 J (2.5-104 160
ASME Section VIH, Div. |, UG-84 — 2011a edition and latest addenda

Specimen Notch Impact Values
Number _ Location Joules {fi-Ibf)
F2.1 Weld Metal within 1/16” of root 92.5 (68.2)
F2.2 Weld Metal within 1/16" of root 16.8 (12.4)
F2.3 Weld Metal within 1/16" of root 52.1 (38.4)
F3.1 Gr. 60 - HAZ =141 (>104)
F32 Gr. 60 - HAZ 107 {79.0)
F3.3 Gr. 60 - HAZ =141 (>104)
F4.1 Gr. 70 - HAZ 217 {16.0)
F4.2 Gr. 70 - HAZ >141 (>104)
F4.3 Gr. 70 - HAZ 89.5 (68.0)

Nole: Imperial values calculaled by direct conversion.

Cortified By, /

4

This report (or certificate) iy issued by the Company under ifs General Conditions for Inspecton nait Testing Services feapy avaitable upon request). The hivuniive af (s iepart for coriblicate] e nnt
exonerale uyers or sellers from exercising all their rights and diirhagisg a1l el lakilities ueder $he Conlract of 82z, Stipulatioss to the contrary are it bbmllaz eai the Cimpaiy, 1he Company's
responsibifity wnder (his report {or certificate} fs limited to proven aighigenee anil will fe 6 save Bie mnee Ham frm thmes 1be amaant nf the fos or enmmindon, e el by spiecial mrcangeinent, samples, if
dravein, swill not be reduined by ¢he Company for meare than 30 duye, The balsrmation satad in ihis wepord for cerilfliate) b deebved Froni Bie cesilis oFinspeotbaon i ebg proveduses racded i b

actord wilh

LUDWIG

the s

fe

Flalal

prafevilnml nplivdan be Laken inin peranar,

ol vur Clenty andfor our assgsvsinnl af sish sosudis si the lasls oF any techudeal standads, feaile failee ar e Hee, et athior efreussybancey vlsdoly sdiosdi) Fi oo

OEIATES LT, IS NOW PART OF SGS, THE WORLD'S LEADING INSPECTION,

[ERIFICATION, TESTING AND CERTIFICATION COMPANY,

AEF 10 Sneel ST Calgory MR 12636 ¢ 4+1 (403} 262-7072 1414403} 266-37169
| F025 Lahis el Fefronntlan AH TREANT 4] (7801 468-3030 £ +1 (7A0}AGR-3032 v iudwinassorinioabd cam WY 508 E0m)
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DT LYW
HARDNESS TEST

Cuslomaor: ALY, Gasliok! Seivioos Laboratory Test No.: F13-551.73
AT Prtiee Rosd Dale: Auggtisl 15, 2001
Vearpoville, Myl
Iec 163

Attenlicn: Cranle Larduk

PQR Mo 116-3 ‘ Heal No.: 366803 lo 385803
Matoerind: SA G186 Gr. 80 to SA GG Gr. /0

Thickunous: 222 mm (0.875 in.)

Theral Condition: _ As Welded o

Type of Test: Vichers 10ig (HV10)

instrument: Buehter 5112

Governing Spec..  ASTM E384-11

: %nr: = e . » 220 / * 27
- /
/
Mdaf —— —
i
SA 5106 Gr. 60 SA 516 Gr. 70
| Parent Motal | qﬁl\_ﬁi | e ek HAZ Parent Motal

1 167 3 177 11 212 19 212 27 1548

2 157 4 225 12 204 20 176 24 159
5 217 13 205 21 212
6 179 14 193 22 178
7 188 15 187 23 173
8 171 16 194 24 176
9 184 17 172 25 197
10| 180 18| 173 26| 177 ,- p

Test Conducted By: Karen Koens, R.ET. Certified By: / 12 J s

Karen Koans, RET.

This regroet (or centificaie} is issued by (ke Company winder its Geaeral Conditions For Inspection and Testing Services (copy available npen reguesth. The linuaarce of ikl repart for eastifioste) ilnee nink
exonerate buyers or sellers froms exereising all their rights and dlscharging all their liahRitics ander the Contract of Sole, Stigalations to ihe eondrary ave el Llndlig mi the Campany. “The Cdaipany's
responsibitity under 4bis repord for teriificale) B Timited to proven oepligence and wil_l it no case bé nzore (han ten timed ihe dindsid ol tee Bees or ool Fuiifit Tig mred kal ar v angrinesi, sangles, i
draseri, will nol be redabozd by the Compang for peere ths A0 abagn, The Infeemativn steted in this repart (or certificate) it desdved frum ibe pesndfs ol fmeprecilnm er peatbog pratedurs eanelail el i
accordance with e It hans of war Cllisl, sl one scotvshend e oo boreaibis am (e lasls of eny-techoiest stambads, doisde cpsiam oy Pkt dor an) e i comtlancd s wiiidh shindd = ene
||r||n'||hnn| apinisa b isliom heig peganni

LUDWIG ASSDCIATES LTD, 1S NOW PART OF SGS, THE WORLD'S LEADING INSPEGTION,
VERIFIGATION, TESTING AND CERTIFICATION COMPANY.
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| Ryl
rKE..KﬂnPSnﬁ Precesz{ Protaed ds Modusioe g.u._.zuamdvcnevgﬂn.r uriita ! Symetficia:
mwm?.n.mmw HOT ROLLED CARBON STEEL FOR LOW TEMPEAATURE SERVISE INT BIARE [EXT VARNISHED
rd ar Bpacilicelion F o o Eope s o Rect Graded Grado do acer: _m_.utg
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TRTEMI TNITHATE B ZTARRMENTO:

CERTIFICATO DI COLLAUDO SECONDC EN 50204 - 3.1 INSPECTION CERTIFICATE

._.__"_a__m.m ﬁu..m..; m J= 0 B2 20 CESAA BRIANZALLG - laly COMBANY WiTH Cortil. N.5537  DoliDatod 26112012  Fattursitmuoloo N. 3857  DoWDated 26112075
gre SER A E S A S M«mﬁhﬁ%ﬂh QUALITY SYSTEM DDT/Del Molo N, 4520 Dolated 26112042 Na.Ord./ Our raf. K. Dalibated
T TRODOTHREDUSTRIALISRA. S hriatis CERTIFIED 57 DNV SEYBOLD INTERNATIONAL CORP. Dest: VAN LEEUWEN
e R . L ey = IS0 9001 =
STAMPADTIO W CACO0 01 ATSIT 2OMUNI - LESAN & IOSSIDATIL) drERy i angaocn 20 Hotly Street, Sl 205 EOMONTON
SALA PROVE £ ARALIS MATERIAL / ATERIAL TEST DEPARTMENT TOROGNTC M45381 CA ALBERTA oA
. Pag.z - 1
COD.COL. GOWATA POS.  VS.ORDINE QTA  DESCRIZIONE DIMIN ACT, & VISIVO £ DIMENS,
HEAT CODE HEAT WEM  YDUR REFERENGCE &TY DESCRIPTION Dith, ACCORDANCE 1O VIS, & DIMENS,
12130884 052 7005408 5000 WNGGORF2"XXS  LF2CLt ASME/ANS] B16.5 2008 SATISFASTORY
MATERIALE ! MATERIAL [} Si% Mn% 5% P L% Min% Ti% Cu% V% No% N% A% CE% B%
ASTM A350 LF2 CL1Z (ADLE) 0,200 0,220 0,910 0,809 0013 0,140 0020 0017 8140 0002 0,001 G000 0025 0,357 0000
PROVETTAITEST SFRCIMEN  JORAL, ANERVAMINTO ROTIURA ALLTHOAMENTO CONTRATIONS OUGEZER, RESHIENTA ] MPACT TEST » SO Blom? SNERVANIINTO
SELmn:  Ldms QMR TIELD POINT TENSLEITSTEQHT  CLONGATION  AEDUGTION OF ARIA HARDNC I VICLD FOINT KA.
46CT.mmd  WENGHTmm  tel LT Nl =E2% g2 » kol Yoo HEW TPOITYPTBKIMmm e 1 z ] Hlomg »=,0% OuR RSy,
126,60 50,80 1 3449 5183 319 53,0 156,0 - 159,0 Ky 50 6% 63 67 0,0
MATERIALE IN ACCORDO A7 MATERIAL I AGG. TO TRATTAMENTO TERMICS 7 HEAT TREATMENT FORNO / EURNACE CRIGINE [ ORIGIN OF STEEL

ASTIMASME A 350/SA 350 N -11 ASME CODE SECT. ), PART A, ED. 2016 ADD.  NORMALIZED AT 830 & - COOLED 1N STILL AR

2011
CEAZ245.12 GRADE 242 CAT.L SCUR SERVICE

ELECTRIC FURNACE  EURCPEZAN UNICHN

COp.CoL  COLATA  POS. VS,ORDINE
HEAT CODE HEAT TEM YOUR REFERENCE
1232057 0SB 7005408

4TA  DESCRIZIONE
QTY  DESCRIPTION

ASTM ASS0 LFZ CL2 (LADLE)
PROVEITA S TESTSPECUEN  FORMA SUTRVANENTC RUTHRA  ALUUNOAMENTD  CONTRAZIONY

QL AT LUND. mm THAPE YELD POINT TERAILT STRENOHT  BLONGATION  HEDUCTION OF AntA,
STET. M2 LENOHTmm 10 Iv01 Himmg »ebT% M . o] o
126850 50,80 1 355,0 513,40 30,0 39,0

MATERIALE IN ACCORDO A MATERIAL IN ACC. TO

2011
TBA 224512 GRADE 248 CAT.H SOUR SERVICE

81,00 WIN150RFE"STD
MATERIALE / MATERIAL % S% Me% 5% P% Gt
©185 0210 ©500 8,007 0,007 0,080

HARDNE2S

TRATTAMENTC TERMICO F HEAT TREATMENT
ASTWASNE A 350/SA 350 M - 11 ASME CODE SECT. I}, PART A, ED. 2010 ADD.  NORMALIZED AT 920 C -COOLED IN STILL AIR

DIM.IN ACG. A VISIVO E DIMENS,
DI AGGORDANGE TD Vig, & DIMENS,

LF2cL ASMEANSI B16.5 2009 SATISFACTORY
Mo% T% Cu% Ve Nh% N% A% CE% B%
0,058 010 0,017 0,110 9,002 0,000 0000 0,028 4378 0,400
DLUREXTA RESLITHEA TIMPACT TEEY - JOULEIon? ENTRVARENTS

TEO FTYPE 10w 0em -1 1 2 3 Eﬂ!ﬂ.ﬁh wﬂ@ oum.wn_nﬁ
156,¢ - 159,80 KV <50 83 65 68 4,0
FORNG f FURNACE ORIGINE f ORIGIN OF STEEL

ELECTRIC FURNAGE  EUROPEAN UNICN

MATERIAL [N ACCORDANGCE WITH NACE MR-0102/2010 « SOUR SERVICE

NOTE  100% MANUFACTURED INITALY UFFICIO CONTROLLD QUALITA ENTE UFFICIALE D} COLLAUDG MARCHID PRODUZIGNE
NOTES MANUFACTURING IN ACCORDANCE VVITH ORDER AMD SPECIFICATION QUALITY CONTROL DEPARTEMENT INSFECTION AUTHORITY MANUFATTURER'S SYMBOY,
HMATERIAL IN AGCORDANCE "WITH NACE LIR.MYE2008 1SO 151562008 - SOUR SERVICE

erk
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oz A0 Advice of NoJ ADE Manifacturer's
INSPECTION CERTIFICATE 3.1 ww mmm Nz 10294 :2004 fihicn amm.lw%ﬂ Ao racs cded] Shoet
INSPECTION {ERTIFICATE 3.1.3-A5 PER EN 10204:1991+A1:1995 + AS DR ISO 10474:1991
MATERIAL TEST REPORT (MIR) mqmqﬂuom.om-wp 351518-091 3 ...
ﬁwﬁwxuﬁ.ﬁsg AjGPwThEer | BOMONTON STERYL, BOMaN At No. En19556-J1010-ER BOT Prodict
Fowl recoiver ELMONTON STEEL,EDMON A0T2 No BEOT ROLLED PLATES
202 Siedldeskn, SAS1E~50 £220-55 A
803 Any wuppl ASME-IT-2:10
rquiromonts  DIL~HUE~1:R28-2010~11-22
230.539 rwa._@m.m last - - :
Bl B2 - — B o Bos €01 ComcoTT G 3 - oL e3s e o
S Meme | HzxtNe x.opﬂE ﬁn«aqgﬂ_ ?ﬁﬁcgﬁ.ﬁ | Lo Temp !E‘onoﬁnﬂn F&ﬂnﬁ_ﬁg Tty
Na. . Toat No. - - . GRF : . : i
01 354838 - [ 40932 - KT, .0 ¢ . RT EBW Hoxuooc mm Hme L15¢ 0 150° 150"
= J340-C48 Impact fest - ; , : — P S
, =51 BOTR. BT o (BOSY oo o& co o8 £41 - G40 g . oe A5 Ca2 ) Py
e ] WOEL . edtdE. . .. .ﬁnr!ﬁ&« * Rafsronce (heat) troatmagmt - -, oo CO1° Temps, Widthef - Sypeef: . cTestingwethod | . Energye. incividon) vatuas . . doom -
o Be, - L. . B Toxt Ra . T L . .i.-.. - _GRF Eﬂﬂung inlllkrhlfum e - . . AWeEriae. | . - e L ]
Ol T 354637~ 40546 - S KL.UIV =51 E AV 132 80, 207, ._.173 .
01 354637 . 40553 M V. -51 ..nmw..d . AV 10% 124 150 ¢ 128
91 354838 . 40856 KOw o -51 T CHP-Y AV 147 . 8% . . 126 114 -
01 334638 .. 40885 Koy =51 . CHP-V AV 136 - 125 188 - 153
01 354638 40931 X1 IV -Bi CHB-V AV 132 202 141 125
01 354638 40932 p:o R VS~ § CEP-Y AV 199 118 122 126
LTR-08g o_samnn composition % ~ Heat analysis i
[ere L=ri) . .
Hant . ¢ St i P 3 M cy i} | £R v NE sN - Tt
354637 Y- 0,¥70 0,374 1,18 0,008 . 0,0010 0,0074 ¢,061 0,017 0,037 0,058 0,000 0,000 ©D,003 0,002
354638 b4 g,171  go,372 1,18 . 0,083 Q0012 00,0070 0,020 0,012 0,030 ©,037 0,000 0,006 0,001 0,002
Boz2 Ler ]
Heot Fid CA ALST
354837 ¥ 0,6003 0,0023 0,030
354638 ¥ 0,000 ©,0026 0,034
A04 20122027703 Waharaty earitly, thal the 25ve sontisned matusials have boen defiversd [ Toooranc P : e : v
; it i T B | Postiach 1500, 60128 oeserS
UWAE QUii-Systems: Cartification as per 1SO 9001 : ’ >@m - : ' il
Manwlachurer's -
mpd




A2 INSPECTION CERTTPICATE 3.1 AS DPER EN 10204:2004

vt -
gD DILLINGER HUTTE

ATD  Advice of dlecateh Nof ACE/ Manuiacirers ororn! Sheet
Dato of dimpatch AGS Cortificate e,
INSPECTION CERTIFICATE 3.1.B AS PER EJ 10204:1992421:1955 + AS PER ISO 10474:1891 | -
METERTAL TEST RERORT (MIR) 378777-02.02.11 | 361518-001 3.
A5 Extakiehad epeocing body | 198 Purchasss EDMOITTON STEEL, EDMON A3 Moo gy 0536-31010-ER BO7 Produst
PE _ Frlecoher  EDMONTON STEESL,ZDMON A72 Ne. HOT ROLLED SLATES
B2 Seeldasign.  52516-70 ’ 5326-85
803 Anysppl  ASME-IT-A:lD
toquiements  DIL~HUE~1:R28-2010+11-22

Ry BT
itnme HoatNe

C38-C39 Hadness test

g
g,

fior k] BOS =) ‘Gag

Rolpiatel . Rof=ponco {heats treatn=nt ' Tomp, Mathod of tosl

QF €31 .

Ingividual vahios .
[ Tout o, = GRF - : valus
't L. 354638 40832 . : a o} RT FEEW 10/3000 0 150 150 150. - 159
C e TABGLS Impact test - — :
819  mo72 anra . BoS . o1 GO €03, |, G4 .48 cia cas o5 o4z . 43
<+ fRam . HomtMo. . ' Rolpistd . Referspes (et toataeat - € Tomp, -Wighe!  Typeo  Taestingtoaothod - Energy Indlividain] valies, T Mton
e ' TeatMo.. vover oo (GEF testploen | tercplsce A e AMSFTABE . o e valne.. . . oo
B 1 F S 1% b 1Y B -5 ©CER-T AV 132 180 207 173 - .
101 354637 40553 X1 LV -3531 . CHP-V AV 108 - 124 150 i2g
0L 3544638 40850 o Ly «51 &Ie-v AV 147 &% 126 114
1 2544838 40885 X Lv ~5L CHP-V AV 136 125 ise 183
0% 354638 448931 K v -5l CHE-V RV 132 102 142 125
o1 54638 £0532 ' K. v ~-51 cER-v AV 188 P23 122 148
C79-C88 Chemiical composition % - Heat analysis
BaTz €7 . :
o f Hem o » s o cu Ko N CR » t:3 N n o
T, 354637 - o..u...é n_:_w.wh 1,18 0,008 g,0010 0,004 0,081 .0,0I7 0,037 0,053 4,000 0,000 2,002 0,002
P 354638 Y 0,171 0,372 1,15 0,009 0,0012 ©0.0070 0,036 0,012 0©,03¢ 0,037 0,000 0,600 0,001 0,002
=) oy
Hoot B [+19 ALY
354837 k4 0,08003 Q,0024 0,030
354638 k4 0,000 0,0026 0,034
Ang ZUVVEOZZER We tvalyy corlly, Eﬂfni_anﬁnnﬂaaﬁnggug%oasg L AD1
. o i hie.teems of G, Q Bl Woﬁmmwww..ﬂmmwwﬂcﬂ.%wmﬂmﬁo niSaar
DX H Qle-System: Certiieaion as per IS0 90801 - AHJB. Snspaction departmad nge
Marsdoshoets B. BALDROF
mark Tost Houss Marnoer Inspectorsetony,.  Dale 02,02 17 BE bl
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AG der Dillinger Hittenwerke:

[ INSEECTION CERTIFICATE 3.1 S BTR BN 10208 300; s e e Shoet
TNSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1951+A1:1595 4 AS PER 180 10474:1951
MATERTAL TEST REPORT (MTR) 405555-20.11,112 368879-003 LY
AGS Estadlished Inspecting body T AGS Pirchaser EDMCNTON STEEL,EDMON A1 Mo. Epyos7a_17070-50 B0t Product
DH Fhaitecsher  pryeines STEEL, EDMON  AD2 No. , HOT ROLLED PLATES
802/ Steet design, 8AS16-80 5A20-83
BO3  Anysuppl ASME-TT-A:10-
requrements  DIL-HUE-3 - R31L-2010-11-2%
e C4BL49 Impact jest
£ Bla BOT2 -BO%Y BRS 0T cow L1 d (=] =] C4q Cd6 Ca5 ca2 £43
flor Bt Mo, Rol.plater Roferance:fheat) treatmant €01 Temp, Width of Typeof  Testing method Enorygy Ingdividual vatuos Haan
Ne. Tost'Mo, GRF  tostploce  fest piace AVaFTLBF valuo
01 3sss0s 57546 Xow o -sy CHP-V AV 198 126 202 175
61 38580s 97554 K1oe  .s1 CHP-V AV 152 145 171 158
e CI04CO9 Chemics! & ¥myosition % ~ Heat analysis
Bov.2 <70
Heat [ 34 N P s N [=H MO M n v NB N n
365803 ¥ 4,275 0,376 1.16 G, 008 0018 0,0072 0,035 0,031 8,048 0,041 0,000 0,000 o, 000 0.001
385805 Y 0,185 0,365 1,14 0.008 5,0008 0,006 0,035 0,012 0,043 0,035 8,000 0,000 0,001 0,002
BaT2 CTe
Heat B cA AlT
365803 Y 85,0000 ©,002¢ ©,049
3658035 ¥ 0.0000 0,006 0,039
——— 034 Heat analysis Garban equivalent / Ailoying restrictions
8072
.| Hoat
363803 FO-02= 0,38 FO-51= 0,000 FO-55= 9,14 FO-78= (05 FQ-91= 5,8
. 365805 FG-02= 0,37 TFO-5ia 0,000 FO-55= 0,13 FO-"8e 9,05 T0-31= B,9
———— £25 Ladle freatment
ITEM NO.: a1
HERT OF THE INDICATED. FTEM: VACTUM DEGASSED / SULPHIDE. SHAPE CONTROL
CY5 Further information about ladle treatiment.
ITEM MO.: 91
CALCIUM TREATED
A4 | 209202203 We wggga..“3~§§§§§§~»mwﬁ§§nm§ Inaceordanes A1

b@w. Postfach 1580, D-66748 Billingen/Saar
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JA% INSRECTION. CERTTFTAATE 3.2 AS PER EN 10204:2004 fate oo o dispalch o ASa Manulaclirers aerl “Sfeat
: INseEcTION ‘TERTIFICATE 3.1.B AS PER EN 10204:1991+A2:2585 . AS PER IS0 10474:1991
i MATERTAL, “TEST REDORT (MTR) 405555-20.11 .11 368979001 4/. ..
ACSESaEhed bspecingiody | A0S Purchaser EDMONTCN STEEL,EDMON 071 No. znigese 1710710-ER BO? Product
DH i . Ny
Finat receiver EDMONTON STEEL, EDMON A2 Ne. HOT ROLLED PLATES
B0 Swaldesign.  .gng1g.7g 8R20-85
BO3  Any suppl. ASME-TT-A:10
rauinments  PIL-HOR-2 :R3L-2010-11.22 #
C40-C49 Impact test
814 Bgr2 BO7.1 805 Ct o enmy  oqy can Cs4 [ £45 Cda. c43
itemn Hoat Ho, Rolpatae) Reforenca {hoat) troatment £01  Temp., Widihef Typo of Testing'muthod Energy indtividual values Maan
No. Testbin, GR:F  tast place  testplocn AV=FT.LEF value
01 365803 97546 X1 v .51 CHR-V AV 198 126 202 178 :
181 38s805 57594 Kz v -x3 CRP-v AV 152 %45 171 158§ .
s C70-C89 Chemics compuosition % - Heat analysis
1 Be73 <70 ’ +
It Haat c i MK P s N cy e W £R v NB SN - :
| 365803 b4 0,175 0,376 1,16 0-008  0,0018 0,0072 0,035 0,012 09,048 0,041 0,000 9,800 0,000 0,003
365805 e 0,165 0,365 3,14 0.008 65,0009 0,0060 0,035 0,012 0,043 0,035 ¢,000 0,000 0,00%1 0,002
Ber2 &
Hogt =3 LA AL-T
355803 Y 0, 8800 ¢; 0024 0,049
365808 ¥ 0,0080 4,0016 ¢,039
C34 Heat analysis Carbon equivalent { Alloyingirestrictions
as7.2
Heat
265803 FO-02= 2,28 #0-51= 0,000 FO-58x 0,24 FO-78« 0,05 FO-81= g5
385805 FO-02= 0,37 F0-31= 0,000 PO-55= 0,13 FO-78= 0,65 FO-91= 8,9
———— C85 Ladle {reatmene
ITEY NO.: g1
HEAT OF THE INDICATED ITEM: VAGUUM DEGASSED / SULPHIDE SHARE CONTROL
j: CaS Further information about iadle ireatment
| ITEM ®0.: 01
" CALCTUM TREATED
A4 Z0VZ02IZ03 W heloby cariy, ol the:above:merlioned materials have Lean dalivazed faceordus AG derDi e %3
. With the teqms of e, ) : AG der'Billinger m:um_._ém.:mm _
R % \N N\ ! >®m Postfach 1580, D-66748 Dillingen/Saar-
o SN I i j Inspection dopartment
Marutactuars | B_ BALDAUF A
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Gauge Number and Pressure

Gauge Gauge Calibrated CPW
Number Pressure Date S/IN
1,000 psi.
#1 1,000 psi. Sept 19,2014 P1-4449
#2 1,000 psi. Sept 19,2014 P1-4566
#3 1,000 psi. Nov 20,2014 P1-4568
3.000 psi.
#22 3,000 psi. Dec 4,2014 P1-4451
#23 3,000 psi. June 6,2014 P1-4830
#24 3,000 psi. June 6,2014 Pl1-4831
#25 3,000 psi. June 6,2014 P1-4832
#26 3,000 psi. June 6,2014 P1-4833
#27 3,000 psi. June 6,2014 P1-4834
5,000 psi.
#32 5,000 psi. Dec 4,2014 P1-4570
#33 5,000 psi. Dec 4,2014 P1-4569
#34 5,000 psi. June 4,2014 P1-4814
#35 5,000 psi. June 4,2014 P1-4815
#36 5,000 psi. Dec 4,2014 P1-4571
#37 5,000 psi. April 29,2014 Pl1-4747
#38 5,000 psi. April 29,2014 Pl1-4748
#39 5,000 psi. April 29,2014 P1-4745
#40 5,000 psi. April 29,2014 P1-4819
#41 5,000 psi. June 4,2014 P1-4816
#42 5,000 psi. June 4,2014 P1-4817
#43 5,000 psi. April 29,2014 P1-4750
#44 5,000 psi. June 4,2014 P1-4818
#45 5,000 psi.
#46 5,000 psi. Nov 20,2013 P1-4572
10,000 psi.
#47 10,000 psi. April 29,2014 Pl1-4751
#48 10,000 psi. April 29,2014 P1-4752
#49 10,000 psi. April 29,2014 P1-4753
#50 10,000 psi. April 29,2014 P1-4755
15,000 psi.
#53 15,000 psi. April 29,2014 PI1-4756
#54 15,000 psi. April 29,2014 P1-4757
20,000 psi.
#52 20,000 psi. June 6,2014 P1-4828
#55 20,000 psi. June 6,2014 P1-4829




Page 1 of 2

[,?JV GAS FIELD SERVICES

FLANGE TORQUE PROCEDURE

The assembly of all piping systems shall be done in accordance with ASME
B31.3, 335, 335.1,335.2, 335.3, and 3354 '
Before assembly the gasket surfaces (Flange Face) should be totally cleaned
and inspected for damage as per ASME B16.5 Table II-3

The “Bill of Materials” shall be checked to ensure the proper gaskets, grade,
size and length of studs and size and grade of nuts are being used.

The torque value used shall be that of the gasket manufacturer, This value will
ensure the gasket does not get crushed during tightening.

Listed below is the sequence that shall be followed during the flange torque
procedure. All tightening of nuts shall be done with calibrated torque
wrenches.

A. Lubricate bolt and nut threads and nut bearing face (where it contacts the
flange).with Jet-Lube “Coper Kote” or equivalent lube.

B. After flange assembly and all nuts have been run down by hand, start wrench
tightening following the sequence of the numbers indicated on the following
pages, (marking the number on the flange with a crayon aids in keeping track
of the tightening process).

C. During all of the following steps, keep any gap between flanges even all
around the circumference, and nuts made up approximately the same amount
on each end of the bolt.

1. First time around just snug the nuts with a hand wrench.
2. Second time around tighten the nuts firmly with the same wrench,
3. Third time around apply approximately 25% recommended torque.

4. Fourth time around apply approximately 50% recommended torque.

5. Fifth time around, apply 100% of recommended torque.
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l,?j V/ GAS FIELD SERVICES

6. If possible, re-torque after 24 hours. Most of any bolt preload loss occurs
within 24,

7. The final torque load shall be done in the presence of the shop foreman
and representation of the Q.C department and owners inspector.

8. After all the flanged pipe connections have been completed, the “Torque
Test Record” shall be filled out and signed by the fitter, shop foreman,
Q.C. Manager and the owners inspector indicating compliance with

ASME B16.5 and RJV Gas Field Services “Torque Test Procedure”.

Revision #2

Deceinber 16, 2013




Mberton i

the pressure equipment safety authority

Certificate of Authorization Permit

Quality Management System
Expiry Date: August 12, 2017 Reg. No.. AQP-1129

RJV GAS FIELD SERVICES LTD.

4901 BRUCE ROAD
VEGREVILLE, ALBERTA

having complied with the provisions of the SAFETY CODES ACT, is hereby authorized to perform the activities identified
in the following table:

| Construction | Repair |  Alter
Pressure Vessels = Rid = o U1
ASME Section VIII-1 Pressure Vessels . Shop | Shop/Field | Shop/Field
~ Miniature Vessels in accordance with CSA B51 Shop ] - - ] ---
Indirect Fired Heater Colls HiWT ! I ! ;
ASME B31.3 Indirect Fired Heater Coils | Shop i —= - ! ---
Pressure Piping .
_ASME B31.1 Power Piping | ShopiField | Shop/Fleld Shop/Field
ASME B31.3 Process Piping ShopfField | Shop/Field Shop/Field
Fittings .
_CategoryAEH - Shop |  --- | ---

As a condition of this permit, the holder is required to participate in interim
audits by a safety codes officer to verify that the quality management system is
being maintained in a manner acceptable o a safety codes officer.

Dated at Edmonton, this 8th day of August, 2014

Government

of Alberta B

Chief Inspector and Administrator
Fov, (2012008} Certificate No.: 10073
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