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.
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: 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)




