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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
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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
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Single U Butt Single U Butt with Backing Strip Double U Butt
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Single J Butt Single J Butt with Backing Strip Double J Butt
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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.
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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

Iheanor o e S5 Gravp (S0 R
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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
gronfeaelinmal ngilston b gnbies bl diggent.

LUDWIG ASSODCIATES LTD. IS NOW PART OF SGS, THE WORLD'S LEADHG INSPECTION,
VERIFIGATION, TESTING AMD CERTIFICATION COMPANY,

AH 1A Set SE, Calpary ABT2G 3K  €+1{403) JR2- 7077 411403} 766-31R9
7925 Davias loadl - Fdmontoo AR TEE AN £ 2t {FROLARE MO0 £ 40780 AR 5057 wealudvigassociatesitd cam wasesos com

Wb il ihe S65 Qeapp | S0



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.

ACk 1 Shpat 8E Calgary AB T2G 3K6 €47 (403) 262-7072  { +1-{403) 266-3169
P Mavvics Roael - Echmoaon ALTEE AMT 000 (7801 468-3030  £+1 {7803 46R:3097  vwww ndvrinrasocintesttd com  wavirsos oom

Fmmbat ol i SGE Goonup (A6 £A1



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
45 Dayies Bt Lilmopslon A TGE N1 €47 (7800 468-3030  £41 (7ROTARS-302 v ucdisinassociatasiid com vy Bgs com

Mairbior of b SG5 Hroup (065 5
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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

el ol i BOS e 168 BAY
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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.

AR 14 Sneal SE Caloery ABT2G 3K6 ¢ 41{403) 262-7072  f +1 [403) 266-3169
b Oavles foad - Edmeston AR TRE AM1 £ 21(780) 4R8-3030 €41 [7B0V4RR-30T7 vy furivripacsnciatoshid enm e 2 oo

Bbuadar of 1hn %G5 Do 1505 Il



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)

ol o thea S5 Group {505 SR



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.

ANZ7 14 Seet SE - Calgary ABT2G K6 t+1 {403} 262:7072 1 +1 (403) 266-3569
A2 Uiies P Bibentan A TRE AN T 43 {7008 A66-3030 . £-+1(780) 460-3032  waludvwigassociatesltd.com  vavw.sas.cont

Rlwmbgy ol thy S0E Qeoup 1605 84)



INSPECTION CERTIFICATE Nurtbos { Hitmaro: Pags / Pogina: Skiss IALE
—— Brierse A Sivisl 250
= ot e 604636 3711 BLOMMA Garmpena
o m@m@mmﬂw@ {(3S EN 10204 3.1: 2004 - ISO 10474 3.1B: 1881) Dato/ Bie: Augiat 63, 2011 Boanss e Argaring
R D (MET S Rblesence ! Ref. dol Ciloaser  [ManufoCETar & Wonk Grter N1 BT EREDaT Bl CHTE "y
| 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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€b DILLINGER HUTTE

Tast Housa Manacar

incpoctodsstoms  Date 02,02 .71

b )

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




QM-System:'Certification as per (S0:9001
“Efiteningen sisheRiicksaite/Expieationsvbic me verse/Ses rovearse for.expianstipns {www dilinger dnicersificate)

i

&

DILLINGER HUTTE

5 w.\'/NI “_ with the:taems of erdor, ;N N\\

. 8. BALDAUF
kT . .

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

Inspeetlon dapartmont

PP )

Tost Housa Manages lnspectors stamp Bate 271.1%1.1%



Qi-System: Certification as perisSe 5091
Erfiteny

sighe Rizcksai

.wsmoa_é_.u..m verse/Sen reversa for explanatiors hesi.&?mmagzi
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i

- DILLINGER HUTTE

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
Lo mark it q&.xfuﬁuasn Date 23 .131.11 FP 1




