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Manual-Shielded Metal Arc Weld (SMAW)

Seal Weld

Qualified Welding_Procedure Details

Welding procedures have been established and qualified for the following diameters and thicknesses for manual shielded metal arc weld techniques:

Manual-Shielded Metal Arc Weld (SMAW)
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SEAL WELD (Maintenance of In-service Pipe where Weld is Performed on Repair Fitting)




Seal Weld for PLIDCO repair fittings
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Cutter seal Weld for bolt-on tee removal
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Qualified Welding Procedure Details

The qualified welding procedures are described in detail below, each with a link to the pdf version for printing.

WPS SM-1 WPS SM-52 WPS SM-101
WPS SM-2 WPS SM-53 WPS SM-102
WPS SM-3 WPS SM-54 WPS SM-108
WPS SM-4 WPS SM-58 WPS SM-109
WPS SM-9 WPS SM-60 WPS SM-114
WPS SM-10 WPS SM-62 WPS SM-115
WPS SM-12 WPS SM-64 WPS SM-120
WPS SM-16 WPS SM-66 WPS SM-121
WPS SM-18 WPS SM-68 WPS SM-127
WPS SM-22 WPS SM-70 WPS SM-134
WPS SM-24 WPS SM-72 WPS SM-135 (under development)
WPS SM-30 WPS SM-74

WPS SM-51 WPS SM-78

WPS SM-1 (click here for pdf version)

WPS No:

SM-1 DATE: 5/1/2019

DESCRIPTION:

Butt joint groove welding procedure meeting the following requirements.

WELDING PROCESS:

PIPE AND FITTING MATERIAL:

Manual Shielded Metal Arc (SMAW) using stick electrodes,
PIPE AND FILLER MATERIAL REQUIREMENTS
API 5L steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.

DIAMETER AND WALL THICKMESS:

Less than 2-3/8(2.375)" 0.D. and less than 3/16(0.1875)" W.T.
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SHEILDtNG FLUX: [AWS cellulosic on all passes

DIRECTION OF WELDING: | Downrhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive
WELDING TECHNIQUE: | Stringer TEMP. MEASUREMENT:|Pyrometer or Tempil sticks
BIPE POSITION: Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and suppart are

maintained by use of skids or V-blocks to accommodate two or more full lengths of pipe preventing sag.
NUMBER OF WELDERS: |One welder maximum.

TIME LAPSE BETWEEN PASSES: Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOVAL OF LINE-UP CLAMP: Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before

internal clamps are rermoved ; No less than 50 percent of root pass for external clamps

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from

CLEANING METHOD: |bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes

should be power buffed as much as practical and power ground as needed; clean finished weld.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness

PREHEAT AND POSTHEAT: |over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT requirad.
BUTT WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS

"W" groove composed of twao 30 (+5 - 0)

bevels with 1/16" spacing and 1/16" (+/- AppProx. 178" —
1/32") land. i
[ 1 W.T. {in MIMN. PASSES

\

T
= 0.250 3

> 0,250 £ 0.450

STANDARD V' BEVEL 4
BUTT JOINT > 0.450 < 0.650 5
7

> 0.650 < 0.750

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
lin) ROOT HOT FILLER(S}* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM])
MATERIAL EGD10 EGD10 EGOL10 EGD10 3/32" EGDL0 35-85 21-35 2-14
< [.188 3/32" 3/32" 3/32" 1/8" EGO010 40-75 21-33 2-14
MATERIAL E&010 E7010 E7O010 E7010 1/8" E7010 50-95 21-33 2-14
< (0.188 1/8" 1/8" 1/8"

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

1
The filler metal shall conform 1o QWS filler metal oraun 1 and A5 .5 soecification utidizine an EF0I0-G of ETO10-P1 @lectrode.



The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carclina Engineering Specifications.

WPS SM-2 (click here for pdf version)

WPS No: SM-2

DATE: 5/1/2015

DESCRIPTION:

Butt joint groove welding procedure meeting the following requirements.

WELDING PROCESS:

PIPE AND FITTING MATERIAL:

Manual Shielded Metal Arc (SMAW) using stick electrodes.
PIPE AMD FILLER MATERIAL REQUIREMENTS
API 5L steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.

DIAMETER AND WALL THICKNESS:

Less than 2-3/8(2.375)" 0.D. and 3/16(0.1875)" thru 3,/4{0.750)" W.T.

FILLER MATERIAL:

AWS EBD10 root pass; AWS E7010" on remaining passes (exception if using 3/32" EG010 on all passes)

DIRECTION OF WELDING:

SHEILDING FLUX:

PRODUCTION WELDING CONDITIONS

AWS cellulosic on all passes

Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive

WELDING TECHNIOUE:

Stringer TEMP. MEASUREMENT:|Pyrometer or Tempil sticks

PIPE POSITION:

Pipe axis to be in a fixed position. Roll welding will be permitted previded proper alignment and support are
maintained by use of skids or V-blocks to accommaodate two or more full lengths of pipe preventing sag.

NUMBER OF WELDERS:

One welder maximum.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP:

Approved external or internal clamps if reguired for alignment; 100 percent of root pass shall be completed before
internal clamps are removed ; No less than 50 percent of root pass for external clamps

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be pawer buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi, Temperature control shall be
verified with approved devices. No PWHT required,

BUTT WELD JOINT DESIGN

CQUALIFIED JOINT DESIGM CONDITIONS
|"'l.-f" groove composed of two 30 (+5 - 0) !
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APPROVED FILLER METAL SELECTIONS

1,:32"} land.

MINIMUM MO. OF PASSES

W.T. {in
=0.250
> 0.250 < 0.450
> 0,450 = 0.650
> 0.650 £0.750

MIN. PASSES
3

4
5
7

ASSOCIATED ELECTRICAL CHARACTERISTICS

Jr_

WALL THICK.

ELECTRODE SIZE BY PASS

FILLER MATERIAL

TRAVEL

WELDING PARAMETERS
(in) ROOT HOT FILLER(S)® | CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE | SPEED (IPM)
MATERIAL | E6010 E6D10 E6010 E6010 3/32" E6010 3585 21-35 3-14
< (188 3/32 3/3z2" 3/32" 1/a8" EGO10 70-125 23-33 2-14
MATERIAL | E6010 E7010 E7010 E7010 1/8" E7010 45 - 120 20- 34 2-14
<0.188 1/8" 1/8" 1/8"

*suripperfFill as required using the parameters of filler pass selection and associated characteristics

! The filler metal shall conform to AWS filler metal group 1 and AS5.5 specification utilizing an EROL0-G or ET010-F1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-3 (click here for pdf version)

WPS No: SM-3

DATE: 5/1/2019

DESCRIPTION:

Butt joint groove welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes,

PIPE AND FITTING MATERIAL:

| PIPE AND FILLER MATERIAL REQUIREMENTS

Steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi,

DIAMETER AND WALL THICKMNESS:

2-3/8(2.375)" thru 12-3/4(12.750)" 0.D. and less than 3/16(0.1875)" W.T.

FILLER MATERIAL:

AWS EBOL0 root pass; AWS E7010" on remaining passes

SHEILDING FLUX:

AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS




B T NPT AR LS EW B A ] AT A S LV S I S b T USRS
WELDING TECHNIQUE: |Stringer TEMP. MEASUREMENT: |Pyraometer or Tempil sticks

Pipe axis to be in a fixed position. Roll welding will be permitted previded proper alignment and support are

maintained by use of skids or V-blocks to accommaodate two or more full lengths of pipe preventing sag.

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for

roll or fabrication welding.

TIME LAPSE BETWEEN PASSES: Maximum time between the completion of the root pass and the start of the second shall be 5 minutes, Each pass

must be completed in its entirety before subsequent passes are initiated.

Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed befare

internal clamps are remaoved ; No less than 50 percent of root pass for external clamps

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from

CLEANING METHOD: | bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes

should be power buffed as much as practical and power ground as needed; clean finished weld.

PIPE POSITION:

NUMBER OF WELDERS:

TYPE/REMOWAL OF LINE-LUP CLAMP:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices, No PWHT reguired

BUTT WELD JOINT DESIGN
_QUALIFIEDJCJINT DESIGM COMNDITIONS
;"-G" : "W groove composed of two 30 (+5-0)
=0 bevels with 1/16" spacing and 1/16" (+/- ApPE X HRE=—

Vi Yo 1% 1!32"} land.

! W MINIMUM NO. OF PASSES
1 W.T. (in} MIN, PASSES
Mo, LT e ¢ WA =0.250 3

STANDARD *V' BEVEL >0.250 20,050 4
BUTT JOINT > 0.450 < 0.650 5
7

= 0.650 £ 0.750

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
lin} ROOT HOT FILLER(S)*® CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E6010 E7010 E7010 E7010 3/32" EG010 50-95 22-35 2-14
< (.188 3/32", 1/8" /8" i/a" 1/8", 5/32" i/8" EG010 70-115 21-32 2-14
1/8" E7010 50 - 105 22-31 2-14
5/32" E7010 75-115 23-34 2-14

*5iripper/Fill a5 required using the parameters of filler pass selection and associated characteristics

H
The filler metal shall conform to AWS filler metal group 1 and A5.5 specification utilizing an ETOL0-G or ET010-P1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 42 Part 192




WPS SM-4 (click here for pdf version)

WPS No: SM-4 DATE: 5/1/2019
DESCRIPTION: |Butt joint groove welding procedure meeting the following reguirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.
PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.
DIAMETER AND WALL THICKMESS:|2-3/8{2.375)" thru 12-3/4(12.750)" 0.0, and 3/16(0.1875)" thru 3/4{0.750})" W.T.
FILLER MATERIAL: |AWS E6010 root pass; AWS E7010" on remaining passes
SHEILDING FLUX: |AWS cellulosic on all passes

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive

WELDING TECHNIQUE:|Stringer TEMP. MEASUREMENT:|Pyrameter or Tempil sticks
Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are
maintained by use of skids or V-blocks to accommaodate two or mare full lengths of pipe preventing sag.
One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,
Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are removed ; No less than 50 percent of root pass for external clamps
Use power and/or hand tocls; remaove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: | bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.
Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT: |over 0.500, a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT required.

BUTT WELD JOINT DESIGN
QUALIFIED JOINT DESIGN COMDITIONS

30" "W" groove composed of two 30 (45 - 0)
{#3°-07 bevels with 1/16" spacing and 1/16" (+/- Approx. 178

V3T 1o W' |1/32") fand.
TR gt s N

RAIKNIAALIRA IS A DACCED

PIPE POSITION:

NUMEBER OF WELDERS:

TIME LAPSE BETWEEN PASSES:

TYPE/REMOCVAL OF LINE-UP CLAMP:




- W.T. (in MM, PASSES ! o i -
mwﬂﬁ Efm‘: v 50.2;{] 3 L m
4

STAMDARD *V' BEVEL >0.250 £ 0.450

BUTT JOINT > 0.450 < 0.650 5
= 0.650 = 0.750 7
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER(S)*® CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EGOL10 E7010 E7010 E7010 1/8" EGO10 70-120 22-32 2-14
0,188 - 0.237 1/8" 1/8" 1/8",5/32" | 1/8", 5/32" 1/8" E7010 45-110 21-33 2-14
0.250-0.312 1/8" 1/8" /32" 5/32" 3/18" 5/32" E7010 75-120 24 -33 2-14
0.322-0.375 1/a" 1/8" g/32" 5/32", 3/16" 3f1g" E7010 100 - 200 22-40 2-14
0.406 - 0.500]

*StripperfFill as required using the parameters of filler pass selection and associated characteristics

1 ) et e
The filler metal shall conform to AWS filler metal group 1 and A5 specification utilizing an ET010-G or ETQ10-P1 electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 42 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-9 (click here for pdf version)

WPS No: SM-9 DATE: 5/1/2019

DESCRIPTION: |Butt joint groove welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths greater than 42,000psi but less than or equal to 52,000 psi,
DIAMETER AND WALL THICKNESS:|2-3/8(2.375)" thru 12-3/4(12.750)" 0.D. and less than 3/16(0.1875)" W.T.
FILLER MATERIAL: |AWS EBOL10 root pass; AWS E7010" on remaining passes
SHEILDING FLUX: |AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Dawnhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive
WELDING TECHNIQUE: | Stringer TEMP. MEASUREMENT:|Pyrometer or Tempil sticks
Pipe axis to be in a fixed position. Roll welding will be permitted orovided orooer alignment and suoport are



BERLEEE ERASEE SR R F e W AEINIRAGR et W MRt RS R henirf 101 SN A REE O R f 8RN 8 hman

D

[t e W e mwd Ay arLmpy

NUMEBER OF WELDERS:

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP;

Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are removed ; No less than 50 percent of root pass for external clamps

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

30"

{+5°=-0"
LN

’;V///{

STANDARD "V' BEVEL

BUTT JOINT

APPROVED FILLER METAL SELECTIONS

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness

over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi, Temperature control shall be

verified with approved devices. No PWHT reguired.
BUTT WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS
"W groove composed of two 30 (45 - 0)
bevels with 1/16" spacing and 1/16" {+/-
1/32") land.

MINIMUM NO. OF PASSES

Approx. /8" —

|

W.T. {in MIN. PASSES
=0.250 3

> 0,250 = 0.450 4

> 0.450 = 0.650 5

= 0.650 = 0.750 7

ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK, ELECTRODE SI1ZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
(in) ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E6010 E7010 E7010 £7010 3/32" E6010 50 - 95 22-35 2-14
<[0.1828 /32", 1/8" 1/8" 1/8" 1/8",5/32" 1/8" EGOLOD 55-115 22-35 2-14
1/8" E7010 55-115 22-35 2-14
5/32" £7010 60- 115 22-135 2-14

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

1
The filler metal shall conform to AWS filler metal group 1 and A5.5 specification utilizing an EF010-G or ET010-P1 electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 439 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.




WPS SM-10(click here for pdf version)

WPS No: SM-10 DATE: 5/1/2019
DESCRIPTION: |Butt joint groove welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths greater than 42,000psi but less than or equal to 52,000 psi,
DIAMETER AND WALL THICKMESS:|2-3/8{2.375)" thru 12-3/4(12.750)" 0.D. and 3/16(0.1875)" thru 3/4{0.750})" W.T.
FILLER MATERIAL: |AWS E6010 root pass; AWS E7010" on remaining passes
SHEILDING FLUX: |AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive

WELDING TECHNIQUE:|Stringer TEMP. MEASUREMENT:|Pyrameter or Tempil sticks
Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are
maintained by use of skids or V-blocks to accommaodate two or mare full lengths of pipe preventing sag.
One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,
Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are removed ; No less than 50 percent of root pass for external clamps
Use power and/or hand tocls; remaove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PIPE POSITION:

NUMEBER OF WELDERS:

TIME LAPSE BETWEEN PASSES:

TYPE/REMOVAL OF LINE-UP CLAMP;

Preheat ta 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT: |over 0.500", a carbon equivalent over 0,40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT required.

BUTT WELD JOINT DESIGN
QUALIFIED JOINT DESIGN CONDITIONS
3o "“W" groove composed of two 30 (+5 - 0)
{+5°-0" bevels with 1/16" spacing and 1/16" (+/- Approks s

w32 Yo %' |1/32") land.
MINIMUM NO. OF PASSES

W.T. {in} MIN, PASSES

7

£0.250 3



BUTT JOINT

APPROVED FILLER METAL SELECTIONS

=>0.450 < 0.650
=0.650 = 0.750

ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE 5IZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER{S)*® CAP(S) SIZE | CLASSIFICATION AMPERAGE WVOLTAGE SPEED (IPM)
MATERIAL EG010 E7010 E7010 E7010 1/8" EGO10 80-130 20-33 2-14
0.188 - 0.237 1/8" 1/8" 1/8", 5/32" 1/8" E7010 75-120 20-33 2-14
0.250-0.312| 1/8",5/32" | 1/8",5/32" | 1/8", 5/32" | 5/32", 3/16" 5/32" EG010 95 - 145 20-32 2-14
0.322-0.375] 1/8",5/32" | 1/8",5/32" | 1/8", 5/32" | 5/32", 3/16" 5/32" E7010 75 -150 13-33 2-14
0.406 - 0.500] 3/16" E7010 100 - 160 22-36 2-14

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

1
The filler metal shall conform to AWS filler metal group 1 and A5 5 specification utilizing an EFO0L0-G or ETO10-P1 electrode.

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-12 (click here for pdf version)

WPS No:

SM-12

DATE: 5/1/2015

DESCRIPTIONMN:

Butt joint groove welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes.

PIPE AND FITTING MATERIAL:

PIPE AND FILLER MATERIAL REQUIREMENTS

Steel pipe and fitting grades with yield strengths greater than 42,000psi but less than or equal to 52,000 psi.

DIAMETER AND WALL THICKNESS:

Over 12-3/4{12.750)" O.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL:

AWS EBDL0 root pass; AWS E7010" on remaining passes

SHEILDING FLUX:

DIRECTION OF WELDING: | Downhill

AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS
CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive

WELDING TECHNIQUE:|Stringer

TEMP. MEASUREMENT:|Pyrometer or Tempil sticks

PIPE POSITION:

Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and suppart are
maintained by use of skids or V-blocks to accommaodate two or more full Iengths of pipe preventing sag.

NUMBER OF WELDERS:

Minimum two welders required for sizes 14" thru 26" 0.D.; Three or four welders required for sizes greater than 26"
0.0.: Root and hot pass welders shall be equal in number: Only one welder is required for roll or fabrication welding.




TIME LAPSE BETWEEN PASSES:|™
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must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP:

Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are removed ; No less than 50 percent of root pass for external clamps

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness

PREHEAT AND POSTHEAT: |over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT required.
BUTT WELD JOINT DESIGN
"W groove composed of two 30 (+5-0)
bevels with 1/16" spacing and 1/16" (+/- APProx. 158 —
1/32") land. .
MIMIMURN MO, OF PASSES —r .?/ - \‘
4 W.T_(in} MIN. PASSES T " SN
50250 3 v 55 ..-,n‘\\\\\ T
STANDARD V' BEVEL = 0.250 = 0.450 4
BUTT JOINT > 0.450 < 0.650 5
> 0.650 = 0.750 T
APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAWVEL
(in) ROOT HOT FILLER({S)* CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL EGD10 E7010 EF010 ET010 1/8" EGO10 F0-130 22-35 2-14
0.188 - 0.237 1/8" E7010 70-130 22-35 2-14
0.250-0.312 1/8" 1/8", 5/32" | 5/32", 3/16"| 5/32", 3/18" 5/32" EG010 85 - 165 21-33 2-14
0.322 -0.375] 1/8", 5/32" | 5/32", 3/16" | 5/32", 3/16" | 5/32", 3/18" 5/32" E7010 90 - 190 21-35 2-14
0.406 - 0.500] 1/8",5/32" | 5/32", 3/16"] 5/32", 3/16"| 5/32", 3/16" 3/16" E7010 105 - 180 21-35 2=14

*5SuripperfFill as required using the parameters of filler pass selection and associated characteristics

!
The filler metal shall conform to AWS filler metal group 1 and A5.5 specification utifizing an EFOL0-G or ET010-P1 electrode.

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AF| 5tandard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Specifications.




WPS SM-16 (click here for pdf version)

WPS No: SM-16 DATE: 5/1/2019

DESCRIPTION: |Butt joint groove welding procedure meeting the following reguirements.

WELDING PROCESS: |Manual Shielded Metal Arc (SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to 60,000 psi.

DIAMETER AND WALL THICKNESS:|2-3/8(2.375)" thru 12-3/4{12.750)" 0.D. and 3/16({0.1875)" thru 3/4(0.750)" W.T.

FILLER MATERIAL: [AWS EBD10 root pass; AWS E8010' on remaining passes

SHEILDING FLUK_—. AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current: reverse polarity, electrode positive
WELDING TECHNIOUE:|Stringer TEMP. MEASUREMENT: |Pyrometer or Tempil sticks
i RS Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are

maintained by use of skids or V-blocks to accommodate two or more full lengths of pipe preventing sag.

NUMBER OF WELDERS:

One ar two welders as needed; Root and hot pass welders shall be equal in number; Only ane welder is required for
roll or fabrication welding.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOWVAL OF LINE-UP CLAMP:

Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are remaved ; No less than 50 percent of root pass for external clamps

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT.:

3c°
{+5%-4"

BUTT JOINT

STAMDARD "Y' BEVEL

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness

over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT required.
BUTT WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS

"W" groove composed of two 30 (45 - 0)
bevels with 1/16" spacing and 1/16" (+/- Approx. /g’
1/32") land.

W.T. (in MIN. PASSES
=0.250 3
>0.250 £ 0.450 4
>0.450 = 0.650 5
= 0.650 = 0.750 7




WALL THICK, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in} ROOT HOT FILLER(S)*® CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL EG010 ESD10 EB010 EB010 1/8" EGO10 75 - 165 18- 40 2-14
0.188 - 0.237 1/8" 1/8" 1/8", 5/32" 1/8" ES010 90 - 155 18- 40 2-14
0.250-0.312] 1/8",5/32" | 1/8", 5/32" | 1/8", 5/32" | 5/32", 3/16" 5/32" EGO10 80 - 150 18- 40 2-14
0.322 -0.375] 1/8",5/32" | 1/8",5/32" | 1/8", 5/32" | 5/32", 3/1&" 5/32" ES010 BO-175 18- 40 2-14
0.406 - 0.500 3/16" EBD10 100 - 185 20-44 2-14

*StripperfFill as required using the parameters of filler pass selection and associated characteristics

1
The filler metal shall conform te AWS filler metal group 2 and A5.5 specification utilizing an EBDL0-G of EBD10-P1 electrode,

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AP Standard 1104, CFR Title 43 Part 192
and Dominion Energy North Carclina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-18 (click here for pdf version)

WPS No: SM-18 DATE: 5/1/2019
DESCRIPTION: |Butt joint groove welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes,

PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to 60,000 psi.
DIAMETER AND WALL THICKNESS: |Over 12-3/4{12.750)" 0.D. and 3/16(0.1875)" thru 3/4(0.750)" W.T.

FILLER MATERIAL: | AWS E&010 root pass; AWS E8010" on remaining passes
SHEILDING FLUX:|AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:| Direct Current; reverse polarity, electrode positive

WELDING TECHMIQUE:|Stringer TEMP. MEASUREMENT:|Pyrometer ar Tempil sticks
Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are
maintained by use of skids or V-blocks to accommodate two or maore full lengths of pipe preventing 538,
Minimum two welders required for sizes 14" thru 26" 0.0.; Three or four welders required for sizes greater than 28"
0.0.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding.
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.
Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
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FIPE POSITION:

MUMBER OF WELDERS:

TIME LAPSE BETWEEN PASSES:

TYPE/REMOVAL OF LINE-UP CLAMP;




should be power buffed as much as practical and power ground as needed; clean finished weld.
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CLEANING METHOD: | bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes

verified with approved devices. No PWHT required.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:Jover 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

BUTT WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS

"W" proove composed of two 30 (+5 - 0)
bevels with 1/16" spacing and 1/18" (+/-
1/32") land.

MINIMUM NO. OF PASSES

1 W.T. {in] MIM. PASSES
< 0.250 3
»0.250 £ 0.450 4
STANDARD "Y' BEVEL
BUTT JOINT =0.450 = 0.650 g
=0.650 = 0.750 7

Approx. g ——

ASSOCIATED ELECTRICAL CHARACTERISTICS

APPROVED FILLER METAL SELECTIONS |

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
(in) ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE | SPEED (IPM)
MATERIAL EGO10 EBD10 ESD10 EB010 /8" EGO10 90-170 28-51 2-14
0.188 -0.237 1/8" E8010 80-120 20-31 2-14
0.250-0.312] 1/8" 1/8", 5/32" | 5/32", 3/16"| 5/32", 3/18" 5/32" E6010 100 - 160 22-35 2-14
0.322-0.375| 1/8",5/32" | 5/32", 3/16"| 5/32", 3/16"| 5/32", 3/16" 5/32" E8010 115-175 21-44 2-14
0.406 - 0.500] 1/8", 5/32" | 5/32", 3/16"] 5/32", 3/16"| 5/32", 3/16" 3/16" EB010 120 - 200 22-34 2-14

*Stripper/Fill a5 required using the parameters of filler pass sefection and associated characteristics

1
The filler metal shall conform to ANWS ller metd group 2 and A5, 5 specilication utilizing an EBD10-G or EEQIQ-PL elecirode.

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-22 (click here for pdf version)




VW2 ND. SIVI-££ DATE: 5/1/2019
DESCRIPTION: |Butt joint groove welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths equal to 65,000 psi,
DIAMETER AND WALL THICKMNESS: [2-3/8{2.375)" thru 12-3/4(12.750)" 0.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.
FILLER MATERIAL: |AWS E6010 root pass; AWS EB010" on remaining passes
SHEILDING FLUX: |AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive
WELDING TECHNIQUE:|Stringer TEMP. MEASUREMENT:|Pyrameter or Tempil sticks
PIPE POSITION: Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are

maintained by use of skids or V-blocks to accommaodate two or more full Iengths of pipe preventinﬂ.

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

NUMBER OF WELDERS:

TIME LAFPSE BETWEEM PASSES:
must be completed in its entirety before subsequent passes are initiated.

Approved external ar internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are removed ; No less than S0 percent of root pass for external clamps

Use power and/or hand tools; remaove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD:|bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes

TYPE/REMOWVAL OF LINE-UP CLAMP:

should be power buffed as much as practical and power ground as needed; clean finished weld.
Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT reguired.

BUTT WELD JOINT DESIGN
CUALIFIED JOINT DESIGN CONDITIONS

"W groove composed of two 30 (45 - 0)

bevels with 1/16" spacing and 1/16" {+/- Approx. /8 —
1/32") land.
MINIMUM NO. OF PASSES
! W.T. (in) MIN. PASSES
<0.250 3
S, fo— >0.250 5 0.450 4
BUTT JOINT > 0,450 < 0.650 5
> 0.650 < 0.750 7

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS




MATERIAL EG010 E2010 E2010 EZ010 1/8" EGO10 80 - 150 22-35 2-14
0.188 - 0.237 1/8" 1/8" 5/32" 1/8" ES010 30-120 20-31 2-14
0.250-0.312] 1/8",5/32" | 1/8",5/32" | 1/8", 5/32" | 5/32", 3/16" 5/32" EGO10 100 - 145 21-32 2-14
0.322-0.375| 1/8", 5/32" | 1/8", 5/32" | 1/8", 5/32" | 5/32", 3/16" 5/32" E2010 80 - 150 19-33 2-14
0.406 - 0.500| 3/16" E8010 110- 160 23-34 2-14

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

i
The filler metal shall conform to AWS filler metal group 2 and A5.5 specification utilizing an EBOL0-G or EBRD10-P1 electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Daminion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-24 (click here for pdf version)

WPS No: SM-24 DATE; 5/1/2019

DESCRIPTION: |Butt joint groove welding procedure meeting the following requirements,
WELDING PROCESS: [Manual Shielded Metal Arc (SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL: [Steel pipe and fitting grades with yield strengths equal to 65,000 psi.

DIAMETER AND WALL THICKNESS: [Over 12-3/4(12.750)" 0.D. and 3/16(0.1875)" thru 3/4(0.750)" W.T.
FILLER MATERIAL: |AWS EGOL0 root pass; AWS £2010' on remaining passes
SHEILDING FLUX:|AWS cellulosic on all passes
PRODUCTION WELDING CONDITIONS
DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive
WELDING TECHMNIQUE: |5tringer TEMP, MEASUREMENT:|Pyrometer or Tempil sticks
Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are

PIPE POSITION: s y ; ;
maintained by use of skids or V-blocks to accommodate two or more full lengths of pipe preventing sag.

Minimum two welders required for sizes 14" thru 26" 0.0.; Three or four welders required for sizes greater than 26"

Ml 3
NUMBER OF WELDERS 0.0.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding.

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are removed : No less than 50 percent of root pass for external clamps

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD:|bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

TIME LAPSE BETWEEN PASSES:

TYPE/REMOVAL OF LINE-UP CLAMP:




PREHEAT AND POSTHEAT:
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over 0,500, a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT required.

BUTT WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS

30° "W" groove composed of two 30 (+5 - 0)
{45°-07 bevels with 1/16" spacing and 1/16" {+/- Approx. I/8'——
* VI te 108" |1/327) land.
1 ///// MINIMUM NO. OF PASSES
. W.T. (in] MIN, PASSES
[y e s L3 <0.250 3
\ =0.250 £ 0.450 4
“"ﬁﬁ-‘? ﬁmﬁim' > 0.450 < 0.650 5
> 0,650 < 0.750 7
APPROVED FILLER METAL SELECTIONS F ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL |  E6010 ERD10 ES010 ER010 /8" E6010 90 - 170 28- 51 2-14
0.188 - 0.237 1/8" E8010 80 - 120 20- 31 2-14
0.250-0.312] 1/8" 1/8", 5/32" | 5/32", 3/16"] 5/32", 3/16" 5/32" E6010 115 - 200 20- 52 2-14
0.322 -0.375] 1/8",5/32" | 5/32", 3/16" | 5/32", 3/16"| 5/32", 3/16" 5/32" ER010 115 - 175 21- 44 2-14
0.406-0.500] 1/8",5/32" | 5/32", 3/16"| 5/32", 3/16"| 5/32", 3/16" 3/16" E8010 105 - 215 22 - 54 2-14

*Stripper/Fill a3 required uting the parameters of filler pass selection and associated charactenistics

1
Thie filler metal shall conform to AWS filler metal group 2 and AS,5 specification utilizing an EB010-G or EB010-PL electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-30 (click here for pdf version)

WPS No: SM-30

DATE: 5/1/2019

DESCRIPTION:

Butt joint groove welding procedure meeting the following requirements.
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PIPE AND FITTING MATERIAL:

PIPE AND FILLER MATERIAL REQUIREMENTS
Steel pipe and fitting grades with yield strengths equal to 70,000 psi,

DIAMETER AND WALL THICKMNESS:

Owver 12-3/4(12.750)" 0.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL:

AWS EB0L10 root pass; AWS E9010" on remaining passes

DIRECTION OF WELDING:

SHEILDING FLUX:

Downhill

AWS cellulosic on all passes

CURRENT/POLARITY:

PRODUCTION WELDING CONDITIONS

Direct Current; reverse polarity, electrode positive

WELDING TECHNIQUE:{Stringer

TEMP. MEASUREMENT: |Pyrometer or Tempil sticks

PIPE POSITION:

Pipe axis to be in a fixed position. Roll welding will be permitted provided proper alignment and support are
maintained by use of skids or V-blocks to accommaodate two or mare full lengths of pipe preventing sag.

NUMBER OF WELDERS:

Minimum two welders required for sizes 14" thru 26" 0.D.; Three or four welders required for sizes greater than 26"
0.0.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding.

TIME LAPSE BETWEENM PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP:

Approved external or internal clamps if required for alignment; 100 percent of root pass shall be completed before
internal clamps are rernoved ; No less than 50 percent of root pass for external clamps

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT reguired.
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STANDARD *¥' BEVEL
BUTT JOINT

BUTT WELD JOINT DESIGN

CUALIFIED JOINT DESIGN CONDITIONS

"V groove composed of two 30 (+5-0)
bevels with 1/16" spacing and 1/16" (+/-
" |1/32") land.

MIMIMUNM MO, OF PASSES

W.T. {in MIN. PASSES T
=0.250 3
> 0,250 = 0.450 4
> 0.450 = 0.650 5
> 0.650 £ 0.750 7

+

Approx. 178"
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APPROVED FILLER METAL SELECTIONS

| ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
(in) ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE | SPEED (IPM)
MATERIAL E6010 E9010 E9010 £9010 1/8" E6010 75-125 22-35 2-14
0.188 - 0.237 1/8" E9010 85 - 120 20-31 2-14




0.322-0.375] 1/8", 5/32" | 5/32", 3/16"| 5/32", 3/18"| 5/32", 3/16" 5/32" E2010 80 - 145 22-35 2-14
0.406 - 0.500] 1/8",5/32" | 5/32", 3/16"| 5/32", 3/16"| 5/32", 3/16" 3/16" E2010 115 - 165 23-34 2-14
*Siripper/Fill 33 required using the parametess of filler pass selection and associated characteristics

! The filler metat shatl conform to AWS filler metal group 2 and AS.5 specification utilizing an E9010-G electrode.

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-51 (click here for pdf version)

WPS No: SM-51 DATE: 5/1/2019
DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.

| PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.
BRANCH DIAMETER AND WALL THICKNESS: |Less than 2-3/8(2.375)" 0.D. and less than 3/16(0.1875)" W.T.
FILLER MATERIAL: |AWS E6010 root pass; AWS E7010" on remaining passes (exception if using 3/32" E6010 an all passes)
SHEILDING FLUX: |AWS cellulosic on all passes

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive.

WELDING TECHMIQUE: |Stringer TEMP., MEASUREMENT: | Pyrometer or Tempil sticks,

PIPE POSITION: | Pipe axis to be in a fixed position.
FITTING POSITION: | Position fitting and tack sufficiently to prevent shifting/warping during welding process.

NUMBER OF WELDERS: |One welder maximum,
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.
TYPE/REMOWVAL OF LINE-UP CLAMP:|Not applicable.
Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root head should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.
Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT: |over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT required.
| BRANCH ANMD SOCKET FILLET WELD IOINT DESIGN |

TIME LAPSE BETWEEN PASSES:
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APPROVED FILLER METAL SELECTIONS
WaLL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
(in) ROOT HOT FILLER{S)* CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL EGO10 EGO1D EGO1D EGO10 3/3z" EGO10 45-95 20-34 3-13
ALL 3/32" 3/3z2" 3/32" 1/8" EGO10 60 - 100 22-35 3-13
MATERIAL E&O10 E7010 E7OL0 EFO10 1/8" E7O10 80 - 100 22-35 3-13
ALL 1/8" 1/8" 1/8"

*Seripper/Fill as required using the parameters of filler pass selection and associated characteristics

i
The filler metal shall conform to AWS filler metal group 1 and A5.5 specification utilizing an ET010-G or ETO10-P1 electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-52 (click here for pdf version)

WPS No: SM-52 DATE: 5/1/2019
DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.




FILLER MATERIAL: |AW5 E6010 root pass; AWS E7010" on remaining passes (exception if using 3/32" E6010 on all passes)
SHEILDING FLUX: |AWS cellulosic on all passes

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive,
WELDING TECHNIQUE: |Stringer TEMP. MEASUREMENT: | Pyrometer or Tempil sticks.
PIPE POSITION: |Pipe axis to be in a fixed position.
FITTING POSITION: | Position fitting and tack sufficiently to prevent shifting/warping during welding process.
NUMBER OF WELDERS:|One welder maximum,
TIME LAPSE BETWEEN PASSES. | Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

must be completed in its entirety before subsequent passes are initiated.
TYPE/REMOVAL OF LINE-UP CLAMP:|Not applicable.
Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root head should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.
Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT reguired.

BRANCH AND SOCKET FILLET WELD JOINT DESIGN

ARANGH Branch Type QUALIFIED JOINT DESIGN COMDITIONS Socket Type
' _ R:i 1. B or M to have MACP z Header. +q?4. - =u "
-Q\f%&- § 2. Branch must be contoured to approx. P
3 curvature of Header. L N
; [
\\\\\?\ §/\\_\ 3. Where M > H, the edges to be fillet welded ‘ '

\\ \/ " as shall be tapered to equal H while maintaining
o Mﬂ' \ sufficient strength required by Condition 1.
:;N.' i ‘.'r\'ﬁj.;} l I'+ 4. Complete entire bead before starti t
Wi Ao b . Complete entire bead betore starting next.
' //////7’// ADER 4EADER
< i’ 5. Minimum 1/4" overall dimension for weld
Wye: 38 B ! widths W; and W,.
APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
tin} ROOT HOT FILLER(S)* CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E&O10 E6O10 EGO10 EGO10 3/32" EGO10 45-95 20-34 3-13
ALL 3/3 3/32" 3/32" 3/32" 1/8" EG010 F0-110 21-33 3-13
MATERIAL E&010 E7010 E7010 E7010 1/8" E7O10 55-115 22-34 3-13
ALL 1/8" 1/a8" /8" 1/8"

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

: The fillar metal shall conform to AWS filller metal ornun 1 and AL S snecificatinn utilizine an FMAN-G ne FTIO10-#1 slectrnde



The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-53 (click here for pdf version)

WPS No: SM-53

DATE: 5/1/2019

DESCRIPTION:

Fillet welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes,
PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL:

Steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.

BRANCH DIAMETER AND WALL THICKMESS:

2-3/8(2.375)" thru 12-3/4{12.750)" O.D. and less than 3/16(0.1875)" W.T.

FILLER MATERIAL:

AWS EBD10 root pass; AWS E7010" on remaining passes.

SHEILDING FLUX:

AWS cellulosic on all passes

DIRECTIOMN OF WELDING:

PRODUCTION WELDING CONDITIONS

Downhill CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive,

WELDING TECHNIQUE:

Stringer TEMP. MEASUREMENT: [Pyrometer or Tempil sticks.

PIPE POSITION:

Pipe axis to be in a fixed position.

FITTING POSITION:

Position fitting and tack sufficiently to prevent shifting/warping during welding process.

NUMBER OF WELDERS:

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP:

Mot applicable.

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power pround as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

BRANCH ~,
I "y } g
YA

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness

over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT reguired.
BRANCH AND SOCKET FILLET WELD IOINT DESIGN

+*‘&-[ = M |—- 'I;n'
<

a
1. B or M to have MAQP = Header.

Branch Type

2. Branch must be contoured to aporox.



3. Where M > H, the edges to be fillet welded
shall be tapered to equal H while maintaining
sufficient strength required by Condition 1.

4. Complete entire bead before starting nest.

5. Minimum 1/4" averall dimension far weld
Wi= 3/8 B widths W, and W..
APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL

{in) ROOT HOT FILLER{S)* CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)

MATERIAL E6Q10 E7010 E7010 E7010 1/8" EGOL0 90 - 145 23-36 3-13

ALL 1/8" /8" 1/8",5/32" | 1/8", 5/32" 1/8" E7010 50-115 21-36 3-13

5/32" E7010 75-115 23-34 3-13

*Stripper/Fill as required using the parameters of filker pass selection and associated characteristics

1
The filler metal shall eonfonm to AWS hller metal group 1 and A5.5 specification utidizing an E7010-G or ET010-P1 electrode,

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carelina Engineering Specifications.

WPS SM-54 (click here for pdf version)

WPS No: SM-54

DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes,

PIPE AND FITTING MATERIAL: |5teel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.
BRANCH DIAMETER AND WALL THICKNESS: |2-3/8{2.375)" thru 12-3/4(12.750)" 0.D. and 3/16{0.1875)" thru 3/4{0.750)" W.T.
FILLER MATERIAL: |AWS EBD10 root pass; AWS E7010" on remaining passes.
SHEILDING FLUX: |AWS cellulosic on all passes
PRODLCTION WELDING CONDITIONS

DATE: 5/1/2019




LAREL LMY E VY ELLAING: | LOWNTI
WELDING TECHNIQUE:
PIPE POSITION:

FITTING POSITION:

LLERREMN I FULARE T WINect CUrment; rnReverse FIU!E rl'["'J Blectroge p‘EI'.SIl}I'l.I'E.
Stringer TEMP. MEASUREMENT: |Pyrometer or Tempil sticks.
Pipe axis to be in a fixed position.
Position fitting and tack sufficiently to prevent shifting/warping during welding process,
QOne or two welders as needed: Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subseguent passes are initiated,
MNat applicable,
Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed: clean finished weld.
Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carban equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT required.

BRANCH AND SOCKET FILLET WELD JOINT DESIGN

ARANCH < Branch Type |_QUALIFIED JOINT DESIGN CONDITIONS

\ 1. B ar M ta have MAOP = Headar.

NUMBER OF WELDERS:

TIME LAPSE BETWEEN PASSES:

TYPE/REMOVAL OF LINE-UP CLAMP:

CLEANING METHOD:

PREHEAT AND POSTHEAT:

Socket Type
== 2. Branch must be contoured to appros.
curvature of Header.

3. Where M = H, the edges to be fillet welded
shall be tapered to equal H while maintaining
5\ sufficient strength required by Condition 1.

4. Complete entire bead before starting next,

AP, }* 7 z”“/’;ﬂ-r;v
'ﬁk////%é?ﬁf' o

5. Minimum 1/4" overall dimension for weld
widths W, and W,,

i, o

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL

fin} ROOT HOT FILLER(S)* CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EG010 E7010 EY010 E7010 1/8" EGO010 70-120 24 - 36 3-13
ALL 1/8" 1/8" 1/8",5/32" | 1/8", 5/32" 1/8" E7010 65-110 23-34 3-13
5/32" E7010 75 - 155 22-35 3-13

*SiripperfFill as required using the parameters of filler pass selection and associated characteristics

1
The filler metal shall conform to AWS filler metal group 1 and A5.5 specification utilizing an ET010-G of ETO10-P1 electrode,

The procedure gualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192




WPS SM-58 (click here for pdf version)

WPS No: SM-58 DATE: 5/1/2019
DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL: |Steel pipe and fitting graces with yield strengths greater than 42,000psi but less than or equal to 52,000 psi,
BRANCH DIAMETER AND WALL THICKMESS: [Less than 2-3/8(2.375)" 0.D. and 3/16{0.1875]" thru 3/4{0.750)" W.T.
FILLER MATERIAL: [AWS EBD10 root pass; AWS E7010" on remaining passes (exception if using 3/32" EG010 on all passes)
SHEILDING FLUX: |AWS cellulosic on all passes

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive,

WELDING TECHNIQUE: |Stringer TEMP. MEASUREMENT: | Pyrometer or Tempil sticks.

PIPE POSITION: |Pipe axis to be in a fixed position.
FITTING POSITION: | Position fitting and tack sufficiently to prevent shifting/warping during welding process.

NUMBER OF WELDERS:|One welder maximum,
Maximuemn time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.
TYPE/REMOVAL OF LINE-UP CLAMP:|Not applicable.
Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root head should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.
Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT reguired.

BRANCH AND SOCKET FILLET WELD JOINT DESIGN

Branch Type CUALIFIED JOINT DESIGN CONDITIONS sacket Type

TIME LAPSE BETWEEN PASSES:

L3 "H -

A B 1. B or b to have MAOP = Header. n
2. Branch must be contoured to approx.
curvature of Header. ﬂ"
3. Where M > H, the edges to be fillet welded

" as shall be tapered to equal H while maintaining

\ cifficipnt straneth ramuired e Canditinn 1




4. Complete entire bead before starting next.

~\
+EADER- =

5. Minimum 1/4" overall dimension for weld
widths W, and W;,

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
lin} ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E&010 EE010 EGO10 E&010 3/32" EE010 45-95 20-34 3-13
ALL 3/32" 3/32" 3/32" 3/32" 1/8" EG010 60-110 20-31 3-13
MATERIAL E&010 E7010 E7010 E7010 1/8" E7010 65-110 20-31 3-13
ALL 1/8" 1/8" 1/8" 1/8"

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

i
The filler metal shall conform to AWS filler metal group 1 and AS.5 specification utilizing an EPO10-G or ET010-P1 electrode.

and Daminion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AFI 5tandard 1104, CFR Title 49 Part 192

WPS SM-60 (click here for pdf version)

WPS No:

SM-60 DATE: 5/1/2019

DESCRIPTION:

Fillet welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes.
PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL:

Steel pipe and fitting grades with yield strengths greater than 42,000psi but less than or equal to 52,000 psi.

BRANCH DIAMETER AND WALL THICKNESS:

2-3/8(2.375)" thru 12-3/4(12.750)" 0.D. and 3/16{0.1875)" thru 3/4(0.750)" W.T.

FILLER MATERIAL:

AWS EBDL10 root pass; AWS E7010" on remaining passes.

SHEILDING FLUX:

AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive,
WELDING TECHNIQUE:|Stringer TEMP. MEASUREMENT: |Pyrometer or Tempil sticks.
PIPE POSITION: | Pipe axis to be in a fixed position.




Qne or two wélders as needed; Ra'::'r. aﬁd hot pass weiders :;phaﬁ be eqYuaI in nuirﬁher; Only one welder is required for
roll or fabrication welding.
TIME LAPSE BETWEEN PASSES: Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

must be completed in its entirety before subseguent passes are initiated.
TYPE/REMOVAL OF LINE-UP CLAMP:|Not applicable.

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

NUMBER OF WELDERS:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT required.
BRANCH AND SOCKET FILLET WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS

BHAMCH -, Branch Type Socket Type

i 1. B or M to have MAOP z Header.
=] . 2. Branch must be contoured to approx. .1.":"
curvature of Header. 0=
Wk
o I 3. Where M > H, the edges to be fillet welded ‘-
\\\‘ e shall be tapered to equal H while maintaining
\\\\2 { \ Y sufficient strength required by Condition 1.
‘I s I: I‘_-i- . {I‘: EI--..; r.\"lr'-,l _-:',I i I| ;
(17" wm— A4 W NS z : 4. Complete entire bead before starting next, N
: nyﬁ:’{fl EADER 4EADER
.-{/j./.-.’:._... S _/(z"?fé 5. Minimum 1/4" overall dimension for weld
Wr= 378 B widths W, and W,.
APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
(in} ROOT HOT FILLER(S)* CAP(S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EGOL10 E7010 E7010 E7010 1/8" EGOLO 75-105 22-34 3-13
ALL 1/8" 1/8",5/32" | 1/8",5/32" | 1/8",5/32" 1/8" E7010 75-115 24 - 36 3-13

5/32" E7010 75-115 24-35 3-13

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

1
The filler metal shall conform to AWS flller metal group 1 and A5 specification utidizing an EVOI0-G or ETO10-P1 electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominicn Energy Morth Carclina and Dominion Energy South Carolina Engineering Specifications.




WPS SM-62 (click here for pdf version)

WPS No: SM-62 DATE: 5/1/2019

DESCRIPTION: |Fillet welding procedure meeting the following requirements.

WELDING PROCESS: |Manual Shielded Metal Arc (SMAW) using stick electrodes,

PIPE AMD FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths greater than 42,000psi but less than or equal to 52,000 psi.

PIPE AND FILLER MATERIAL REQUIREMENTS

BRANCH DIAMETER AND WALL THICKNESS: |Over 12-3/4{12.750)" 0.D. and 3/16{0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL: |AWS EBOL0 root pass; AWS E7010" on remaining passes.

SHEILDING FLUX: JAWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive.
WELDING TECHNIQUE: | 5tringer TEMP., MEASUREMENT:|Pyrometer or Tempil sticks,
PIPE POSITION: | Pipe axis to be in a fixed position.

FITTING POSITION:

Position fitting and tack sufficiently to prevent shifting/warping during welding process.

MUMBER OF WELDERS:

Minimum two welders required for sizes 14" thru 26" 0.D.; Three or four welders required for sizes greater than 26"
0.D.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding.

TIME LAPSE BETWEEMN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP:

MNat applicable,

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root head should be pawer ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

e —

L]

PREHEAT AND POSTHEAT:

[ e 2)? 4. Complete entire bead before starting next.
*- V,%,;, //*//%f/,fy

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. Mo PWHT required.
BRANCH AND SOCKET FILLET WELD JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIONS

1. B or M to have MAOP = Header.

Branch Type Socket Type
2. Branch must be contoured to approx. .(:i‘
curvature of Header. ﬁ '

1. Where M = H, the edpes to be fillet welded

shall be tapered to equal H while maintaining
sufficient strength required by Condition 1.




e WIMITILT LF4 QWeradll dimension 1a7 wWeid
widths W, and W,.

PR LT TN T T T N

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS

WaLL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E&010 E7010 E7010 E7010 5/32" E&010 70 - 185 22-38 3-13
ALL 5/32" 5/32" 5/32", 3/16"| 5/32", 3/16" 5/32" E7010 100 - 145 20-32 3-13
3/16" E7010 120 - 200 22-38 3-13

*Sirippern/Fill a5 required using the parameters of filler pass selection and associated characteristics

. The filler metal shall conform to AWS fifler metal group 1 and A5.5 specification utiizing an ET010-G or EF010-F1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carclina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-64 (click here for pdf version)

WPS No: SM-64
DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc (SMAW) using stick electrodes.
PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to 60,000 psi.
BRAMCH DIAMETER AND WALL THICKNESS: |Less than 2-3/8(2.375)" 0.D. and 3/16(0.1875)" thru 3/4(0.750)" W.T.
FILLER MATERIAL: [AWS E6010 root pass; AWS F2010" on remaining passes (exception if using 3/32" E6010 on all passes)
SHEILDING FLLIX: jAWS cellulosic on all passes
PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Dawnhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive,
WELDING TECHMIQUE: | Stringer TEMP, MEASUREMENT: |Pyrometer or Tempil sticks.
PIPE POSITION: |Pipe axis to be in a fixed position.
FITTING POSITION: | Position fitting and tack sufficiently to prevent shifting/warping during welding process.
MUMBER OF WELDERS: |One welder maximum,
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

DATE: 5/1/2019

TIME LAPSE BETWEEN PASSES:



TYPESREMOWAL OF LINE-UF CLAMP: |Not applicable.

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHODD:|bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. No PWHT reguired.
BRANCH AMD SOCKET FILLET WELD JOINT DESIGN
SEANCH ~ Branch Type CUALIFIED JOINT DESIGN CONDITIONS Socket Type
‘I " 1. B or M to have MACOP = Header.

S f :‘“\Q' B 2. Branch must be contoured to approx.

+
A
: :\\:_\* B curvature of Header b 4
: A
“\\\\ 1 /\ 3. Where M > H, the edges to be fillet welded ‘h
,

\N\&f’f 550 shall be tapered to equal H while maintaining
Y \

sufficient strength required by Condition 1.

§ A \ ‘I*
:f L } 4. Complete entire bead before starting next. N :
i L HEADER “EADER- X =
L /T/-":/A 5. Minimum 1/4" overall dimension for weld

§?,
NE’
N

AN

L
W= 38 B widths W, and W,.
APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE 31ZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL

{in) ROOT HOT FILLER{S)* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL EGO10 EGO10 EGD10 EGO10 3/32" EGD10 45-95 20-34 3-13

ALL 3/32" 3/32" 3/32" 3/32" 1/8" EGOD10 60-110 20-33 3-13
MATERIAL E6010 ES010 EBO10 ES010 1/8" EB010 70-120 18- 30 3-13

ALL 1/8" 1/8" 1/8" 1/8"

*Srripper/Fill 25 required using the parametess of filler pass selection and assaciated characteristics

. The filler metal shall conform to AWS filler metal group 2 and A5.5 specification utilizing an EB010-G or EBO10-P1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carclina and Dominion Energy South Carolina Engineering Specifications.




WPS SM-66 (click here for pdf version)

WPS No: SM-66

DATE: 5/1/2019

DESCRIPTIOMN:

Fillet welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes,

PIPE AND FITTING MATERIAL:

PIPE AND FILLER MATERIAL REQUIREMENTS
Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to 60,000 psi.

BRANCH DIAMETER AND WALL THICKMESS:

2-3/8(2.375)" thru 12-3/4{12.750)" O.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL:

AWS EG010 root pass; AWS E2010" on remaining passes

SHEILDING FLUX:

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING:

AWS cellulosic on all passes

Downhill CURRENT/POLARITY: | Direct Current; reverse palarity, electrode positive,

WELDING TECHMIQUE:

Stringer TEMP. MEASUREMENT: | Pyrometer or Tempil sticks.

PIPE POSITIOMN:

Pipe axis to be in a fixed position.

FITTING POSITION:

Position fitting and tack sufficiently to prevent shifting/warping during welding process.

NUMBER OF WELDERS:

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOVAL OF LINE-UP CLAMP:

Mot applicable.

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

SHAMNCH

N

PREHEAT AND POSTHEAT:

verified with approved devices. No PSWHT required.
BRANCH AND SOCKET FILLET WELD JOINT DESIGN

b1 sufficient strength required by Condition 1.

Preheat to 150°F Min to 250°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

QUALIFIED JOINT DESIGN CONDITIONS
1. B or M to have MAOP = Header.
2. Branch must be contoured to approx.
curvature of Header.
3. Where M > H, the edges to be fillet welded
shall be tapered to equal H while maintaining

Branch Type Socket Type

4. Complete entire bead before starting next,

Y
SEADER-N

5. Minimum L/4" overall dimension for weld

O AsE moo )
%///y////;/i? EADLCR
W= /8 B

widths W, and W,




WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL

(in} ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE | SPEED (IPM)
MATERIAL EGOL0 EBD10 EBDID EE010 1/8" EGO1D 80 - 150 22-38 3-13
ALL 1/8" 1/8" 1/8",5/32" | 1/8",5/32" 1/8" E8010 80 - 150 20-38 3.13
5/32" E8010 100 - 170 20 - 40 3-13

*Cerippen/Fill as required using the parameters of filler pass selection and associated characteristics

1
Tha filler metal shall conform ta AWS filler metal group 2 and A%, 5 specification utilizing an EE010-G or ERD10-P1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-68 (click here for pdf version)

WPS No: SM-68

DATE: 5/1/2019

DESCRIPTION:

Fillet welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes.
PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL:

Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to 60,000 psi.

BRANCH DIAMETER AND WALL THICKMESS:

Over 12-3/4{12.750)" O.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL:

AWS EB010 root pass; AWS E8010" on remaining passes

SHEILDING FLUX:

AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING:

Downhill

CURRENT/POLARITY:

Direct Current; reverse polarity, electrode positive,

WELDING TECHNIQUE:

Stringer

TEMP. MEASUREMENT:

Pyrometer or Tempil sticks.

PIPE POSITIOMN:

Pipe axis to be in a fixed position.

FITTING POSITION:

Position fitting and tack sufficiently to prevent shifting/warping during welding process,

NUMBER OF WELDERS:

Minimum two welders required for sizes 14" thru 26" 0.0.; Three or four welders required for sizes greater than 26"
0.0.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding.

TIME LAPSE BETWEEN PASSES;

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOWVAL OF LINE-UP CLAMP:

Mot applicable.

Use power and/or hand tools; remave all rust, dirt, and other foreign matter before starting weld; remove slag from




|5hould be power buffed as much as practical and power ground as needed; clean finished weld.
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Branch Type

£ ADER

1. B or M to have MACOF 2 Header.

2. Branch must be contoured to approx.
curvature of Header.

3. Where M = H, the edges to be fillet welded
shall be tapered to equal H while maintaining
sufficient strength required by Condition 1.

4. Complete entire bead before starting next.

5. Minimum 1/4" overall dimension for weld
widths W, and W,.

Socket Type

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT: |over 0.500, a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT required.
BRANCH AND SOCKET FILLET WELD JOINT DESIGN

QUALIFIED JOINT DESIGN COMDITIONS

.\' S

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in} ROOT HOT FILLER{S)*® CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EB010 ESD10 EBD10 E2010 1/8" EG010 90-170 28 -51 3-13
ALL 1/8",5/32" | 1/8",5/32" | 5/32", 3/16"| 5/32", 3/1&" 1/8" ES010 80-120 20-31 3-13
5/32" EE010 90-170 20-35 3-13
5/32" E8010 125 - 185 20-35 3-13
3/16" ES010 110- 210 22-35 3-13

*Stripper/Fill as required using the parameters of filler pass selection and associated characteristics

! The filler metal shall conform to AWS filler metal group 2 and AL.S specification utilizing an EE010-G or EBEQ10-P1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carclina Engineering Specifications.

WPS SM-70 (click here for pdf version)



DESCRIPTION:

Fillet welding procedure meeting the following requirements.

WELDING PROCESS:

Manual Shielded Metal Arc (SMAW) using stick electrodes,

PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTING MATERIAL:|5teel pipe and fitting grades with yield strengths equal to 65,000 psi.

BRANCH DIAMETER AND WALL THICKNESS:

Less than 2-3/8(2.375)" 0.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL: |AWS EB010 root pass; E 2010 on remaining passes (exception if using 3/32" E6010 on all passes)

SHEILDING FLUX: [AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive,
WELDING TECHNIQUE: |Stringer TEMP, MEASUREMENT:|Pyrameter or Tempil sticks.
PIPE POSITION: | Pipe axis to be in a fixed position.

FITTING POSITION:

Position fitting and tack sufficiently to prevent shifting/warping during welding process.

NUMBER OF WELDERS:

One welder maximum.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOWVAL OF LINE-UP CLAMP;

Mot applicable.

CLEANING METHOD:

Use power and/or hand tools; remave all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

SHAMNLIH -

verified with ap

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
proved devices. Mo PWHT reguired.

BRANCH AND SOCKET FILLET WELD JOINT DESIGN

Branch Type

"

. : ; e

QUALIFIED JOINT DESIGN COMDITIONS

1. B or M to have MACOP = Header.

2. Branch must be contoured to approx.
curvature of Header.

3. Where M > H, the edges to be fillet welded

shall be tapered to equal H while maintaining
sufficient strength required by Condition 1.

4. Complete entire bead before starting next,

5. Minimum 1/4" overall dimension for weld
widths W, and W,.

Socket Type
i?l.- —
L
'.'ﬁ

APPROVED FILLER METAL SELECTIONS

ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE 51ZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
lin} ROOT HOT FILLER[5)* CAP(S) SI2E CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E6Q10 EGO10 EGO10 EGO10 3/32" EGO10 45-95 20-34 3-13
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MATERIAL E&010 ES010 E2010 E2010 1/8" E2010 65-120 15-30 3-13

ALL 1/8" 1/8" 1/8" 1/8"

*StripperfFill as required using the parameters of filler pass selection and associated characteristics

' The filler metal shall conform to AWS filler metal group 2 and A5.5 specification utilizing an E&010-G or EBO10-P1 electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-72 (click here for pdf version)

WPS No: SM-72 DATE: 5/1/2019

DESCRIPTION: |Fillet welding procedure meeting the following requirements.

WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes.
PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AMD FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths equal to 65,000 psi.

BRANCH DIAMETER AND WALL THICKMESS: | 2-3/8(2.375)" thru 12-3/4({12.750)" 0.D. and 3/16(0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL: |AWS EBOL10 root pass; AWS EBD 10" on remaining passes

SHEILDING FLUK_—. AWS ce_llulﬂaic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING: | Downhill CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive.

WELDING TECHNIQUE: |Stringer TEMP. MEASUREMENT: |Pyrometer or Tempil sticks.

PIPE POSITION: | Pipe axis to be in a fixed position.

FITTING POSITION: |Position fitting and tack sufficiently to prevent shifting/warping during welding process.

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for

MUMBER OF WELDERS: o .
roll or fabrication welding.

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TIME LAPSE BETWEEN PASSES:

TYPE/REMOWVAL OF LINE-UP CLAMP:| Mot applicable,

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness




|'uerified with approved devices. No PWHT required.

BRANCH AND SOCKET FILLET WELD JOINT DESIGN

Branch Type QUALIFIED JOINT DESIGN CONDITIONS socket Type
b1 1. B or M to have MAOP = Header.
Sy s
NN {(ESQ""_' = 2. Branch must be contoured to approx. o
. [ B
; curvature of Header. ﬁ .
o /‘\\ 3. Where M > H, the edges to be fillet welded
by K,:.: shall be tapered to equal H while maintaining
LY sufficient strength required by Condition 1.
ALl | 'I'I 4 Co | i Y
J 1 Il Y, Mo . Complete entire bead before starting next.
‘__7/ ~ .’_4:"' e \
_ [ e nDER 4E ADER,
¥ A:;/ f{fz’;"}* 5. Minimum 1/4" overall dimension for weld \,
widths W, and W,.

APPROVED FILLER METAL SELECTIONS ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in} ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL E&010 EZ010 EB010 EZ010 1/8" EGOD10 65-115 21-34 3-13
ALL 1/8" 1/8" 1/8",5/32" | 1/8", 5/32" 1/8" EBO10 70-130 15 -31 3-13
5/32" EB010 95 - 165 21-31 3-13

*StripperfFill as required using the parameters of filler pass selection and associated characteristics

p The filler metal shall conform to AWS filler metal group 2 and A5.5 specification utilizing an EB010-G or EBQ10-P1 electrode,

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AF| Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-74 (click here for pdf version)

WPS No: SM-74 DATE: 5/1/2019
DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc (SMAW) using stick electrodes,




PIPE AND FITTING MATERIAL:|Steel pipe and fitting grades with yield strengths equal to 65,000 psi.

BRANCH DIAMETER AND WALL THICKNESS: |Over 12-3/4{12.750)" 0.D. and 3/16{0.1875)" thru 3/4{0.750)" W.T.

FILLER MATERIAL: | AWS EBD10 root pass: AWS E2010 on remaining passes

SHEILDING FLUX: |AWS cellulosic on all passes

DIRECTION OF WELDING: | Dawnhill

PRODUCTION WELDING CONDITIONS

CURRENT/POLARITY:

Direct Current; reverse polarity, electrode positive.

WELDING TECHMIQUE:|Stringer

TEMP. MEASUREMENT:

Pyrometer or Tempil sticks.

PIPE POSITION:

Pipe axis to be in a fixed position.

FITTING POSITION:

Pasition fitting and tack sufficiently to prevent shifting/warping during welding process.

MUMBER OF WELDERS:

Minimum two welders required for sizes 14" thru 26" 0.0.; Three or four welders required for sizes greater than 26"°
0.0.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOVAL OF LINE-UP CLAMP:

Mot applicable.

CLEANING METHOD:

Use power and/or hand tools; rermove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
verified with approved devices. Mo PWHT required.

BRANCH AND SOCKET FILLET WELD JOINT DESIGN

Branch Type

W= Ia B

. |
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QUALIFIED JOINT DESIGN CONDITIONS

1. Bor M to have MACP = Header.

2. Branch must be contoured to approx.
curvature of Header.

3. Where M > H, the edges to be fillet welded
shall be tapered to equal H while maintaining
sufficient strength required by Condition 1,

4. Complete entire bead before starting next.

5. Minimum 1/4" overall dimension for weld
widths W, and W,.

Socket Type

APPROVED FILLER METAL SELECTIONS

ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER{S)* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL E&O10 E2010 E8010 E8010 1/8" EG010 S0-170 28-51 3-13
ALL 1/8",5/32" | 1/8", 5/32" | 5/32", 3/16"| 5/32", 3/15" /8" E2010 80-120 20-31 3-13
5/32" EE010 80 - 200 20 -40 3-13




| | 3/16" | EBD10 110 - 205 21-36 3-13

*Strippen/Fill as requared using the parameters of Taler pass sebection and associated charactenstics

1
The filler metal shall conform to AWS Giller metal group 2 and AS5 specification utilizing an ES010-G or EBOLI0-PL electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-78 (click here for pdf version)

WPS No: SM-78 DATE: 5/1/2019
DESCRIPTION: |Fillet welding procedure meeting the following requirements.
WELDING PROCESS: |Manual Shielded Metal Arc [SMAW) using stick electrodes,
PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths equal to 70,000 psi.
BRANCH DIAMETER AND WALL THICKNESS:|2-3/8{2.375)" thru 12-3/4{12.750)" O.D. and 3/16{0.1875)" thru 3/4{0.750}" W.T,

FILLER MATERIAL: |AWS E6010 root pass; AWS E9010° on remaining passes.
SHEILDING FLUX: |AWS cellulosic on all passes

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING:; | Downhill CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive,

WELDING TECHMIQUE: | Stringer TEMP. MEASUREMENT: | Pyrometer or Tempil sticks.
PIPE POSITION: |Pipe axis to be in a fixed position.
FITTING POSITION: | Position fitting and tack sufficiently to prevent shifting/warping during welding process.

One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding.

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

NUMBER OF WELDERS:

TIME LAPSE BETWEEN PASSES:

TYPE/REMOVAL OF LINE-UP CLAMP: |Not applicable.

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD:|bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed: clean finished weld.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT:|over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksl. Temperature control shall be
verified with approved devices. No PWHT required.




Branch Type | QUALIFIED JOINT DESIGN CONDITIONS | sacket Type
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curvature of Header.

3. Where M = H, the edges to be fillet welded
shall be tapered to equal H while maintaining
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APPROVED FILLER METAL SELECTIONS

sufficient strength required by Condition 1.
4. Complete entire bead before starting next,

5. Minimum 1/4" overall dimension for weld
widths W, and W,.

ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL

(in) ROOT HOT FILLER(S)* CAP(S) SIZE | CLASSIFICATION | AMPERAGE VOLTAGE | SPEED (IPM)
MATERIAL E6010 E9010 E9010 E9010 1/8" E6010 65 - 120 21-36 3.13
ALL 1/8" 1/8" 1/8",5/32" | 1/8",5/32" 1/8" E9010 65-110 20-31 3-13
5/32" E9010 80- 125 22-31 3-13

*StripperfFill as requived using the parameters of filler pass selection and associated characteristics

The filler metal shall conform te AWS filler metal group 2 and A5.5 specification utilizing an E9010-G electrode.

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carclina and Dominion Energy South Carclina Engineering Specifications.

WPS SM-101 (click here for pdf version)

WPS No: SM-101
DESCRIPTION: |In-service welding procedure meeting the following requirements,
WELDING PROCESS: |Manual Shielded Metal Arc {SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS

DATE: 5/1/201%

PIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths less than or equal to 42,000 psi.



FILLER MATERIAL:JAWS EBO10 root pass; AWS E7018 H4R on remaining passes.

SHEILDING FLUX: fAWS cellulosic on root pass and low hydrogen on all remaining passes.

PRODUCTION WELDING CONDITIONS

WELDING TECHNIQUE:

Stringer

CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive

PIPE POSITION:

Pipe axis to be in a fixed position,

TEMP. MEASUREMENT: | Pyrometer or Tempil sticks

FITTING POSITION:

Position fitting and tack sufficiently to prevent shifting and warping during the welding process.

DIRECTION OF WELDING:

Downhill an root pass and uphill on all remaining passes.

NUMBER OF WELDERS;

One welder maximum.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subseauent passes are initiated.

TYPE/REMOVAL OF LINE-UP CLAMP:

Use devices as necessary to hold fitting in place until properly tacked.

CLEAMING METHQOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0,500, a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

For joints paralleling the axis of the carmier pipe may be fitted

BRAMCH -,
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verified with approved devices. No PWHT required.

GROOVE WELD BUTT JOINT DESIGN

QUALIFIED JOINT DESIGN CONDITIOMS

b et T o e oo WO 1 (vt
300 bevels with 1/16" spacing and 1/18" {+/-
i o 1/32") land. APProxa /8"
1 W% W.T. (in] MIN. PASSES
} 2 %/ N <0.250 3
Mo 116" —l[fe 171" 2 132" >0.250 < 0.450 4
L U >0.450 £ 0,650 5
BUTT JOINT >0.650 < 0.750 7

1. B or M to have MAQP = Header.

2. Branch must be contoured to approx.
curvature of Header.

3. Where M = H, the ecges to be fillet welded
shall be tapered to equal H while maintaining
sufficient stremgth required by Condition 1.

For sequencing of beads see reference drawings in section X of
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Notel: For In-service welds on fittings of 2-1/2" 0.0, or less, the SMAW downhill procedure specifications of SW-52 or Sh-52 can be utiized in Bew of fie. 2" spiit fitting)

AFPROVED FILLER METAL SELECTIONS

5. Minimum /4" overall dimensien for weld
widths Wy and W,
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AS50CIATED ELECTRICAL CHARACTERISTICS

WALL THICK, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER{S)* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL Ee010 E7018 H4R | E7018 HAR | E7018 H4R 3/32" Ee10 40 - 85 20-32 2-16
ALL 3/32", 1/8" 3/32" 3/32" 3/32" 3/32" E7D18 H4R 50 -95 18- 29 2-16
1/8" E6D10 B0 - 100 22-35 2-16

*Stripmer/Fill as reguired viing the parameters of filler pass selection snd ascociated draratteristics

The procedure qualification was conducted In accordance with the requirements of the |atest approved edition of APl Standard 1104, CFR Title 4% Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-102 (click here for pdf version)

WP . - DATE: 5/1/201%
DESCRIPTION: |In-service welding procedure meeting the following requirements,

WELDING PROCESS: [Manual Shielded Metal Arc {SMAW) using stick electrodes.

PIPE AND FILLER MATERIAL REQUIREMENTS

PIPE AND FITTIMNG MATERIAL: {Stee! pipe and fitting grades with yield strengths less than ar equal to 42,000 psi,
NON-CARRIER DIAMETER AND WALL THICKMESS: |2-3/8(2.375)" thru 12-3/4{12.750)" 0.D. and all wall thicknesses.
FILLER MATERIAL JAWS EBD10 root pass; AWS EZ018 H4R on remaining passes,
SHEILDING FLUX: [AWS cellulosic on root pass and low hydrogen on all remaining passes.

PRODUCTION WELDING CONDITIONS
WELDING TECHNIQUE:{Stringer CURRENT/POLARITY:| Direct Current; reverse polarity, electrode positive
PIPE POSITION: | Pipe axis to be in a fixed position. TEMP. MEASUREMENT:| Pyrometer or Tempil sticks

FITTING POSITION: | Position fitting and tack sufficiently to prevent shifting and warping during the welding process,
DIRECTION OF WELDING: |Downhill an root pass and uphill on all remaining passes.
One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
NUMBER OF WELDERS: |roll or fabrication welding; Two welders simultaneously welding a circumferential weld must weld in opposite
quadrants.
Maximum time between the completion of the root pass and the start of the second shall be § minutes. Each pass
must be completed in its entirety before subseguent passes are initiatec.
TYPE/REMOVAL OF LINE-UP CLAMP:|Use devices as necessary to hold fitting in place until properly tacked.
Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from

TIME LAPSE BETWEEN PASSES;
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should be power buffed as much as practical and power ground as needed; clean finished weld.

Y A P

T e e
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Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, s wet, has a wall thickness
PREHEAT AND POSTHEAT:Jover 0.500", a carbon equivalent aver 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT reguired.
BOOVE WELD BL

For joints paralleling the axis of the carrier pipe may be fitted

with a suitable tape or mild steel backing strip to prevent the

weld from being fused to the surface of the carrier pipe.

3o°

-—

—

r_'”E- !—rf!.:?‘ to ifig

MINIMUM NO. OF PASSES

OINT D I
QUALIFIED JOINT DESIGN CONDITIONS
"V" groove composed of two 30 (+5-0)

bevels with 1/16" spacing and 1/16" {+/-
1/32") land,

For sequencing of beads see reference drawings in section X of
Welding Manual, Figures 2 thru 9 encompassing split,
reinforcing and encirclement fittings.

Approx. |/B"

| W.T. {in) MIM. PASSES
-|!- s / : <0.250 3
Make ma'—-ﬂ-— L 118 = 132" >0.250 £ 0.450 4
STANDARD. v BEVEL >0.450<0.650 5
BUTT JOINT >0.650=0.750 7
I
1. B or M to have MADP = Heacer. . e P
= <y £. Branch must be comtoured to approx, ..g."-+
h curvature of Header, Ll '
WA
- \ 3. Where M = H, the ecges to be fillet welded ‘ 1
i shall be tapered to equal H while maintaining @.{ "7//"'_‘.‘\
'l.'| sufficient strength required by Condition 1. {-‘;/7 I ‘&Eﬁ
R — . H \ ‘ BNl
o, ' L3 b
L&]—f "lb'}z/'} ' ’I._ﬁf i //} 4. Complete entire bead before starting next. . =2 3ailknli
L//////%ﬁé{ﬂDEH HEﬂDEF}m H\
Ll o s ini - H 2 A
o F 5. Minimum 1/4" overall dimension for weld m R . I:\:\:\

widths W and W,

Notel: For In-service welds on fittings of 2-1/2" Q.0, or l23s, the SMAW downhill procedure specifications of S -51 or Sh-52 can be utllized in Baw of fle, 2" spiit fitting)

WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER{S)* CAP{S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL E&D10 E7018 H4R | E7018 H4R | E7D18 H4R 3/32" E&010 40 - 85 20-32 2-16
ALL 3/32", 1/8" 3/32" 3/32°,1/8" | 3/32", 1/8" 3/32" ETOL18 HaR 55- 115 1232 2-16
1/8" E6010 60 - 115 23-36 1-1b
1/8" E7018 H4R 100 - 145 18- 30 2-16

“Stripper/Fll as required using the parameters of filler pass selection and associated drasacteristics




and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications,

WPS SM-108 (click here for pdf version)

WPS No: SM-108 DATE: 5/1/2019

DESCRIPTION: |In-service welding pracedure meeting the following requirements,
WELDING PROCESS: |Manual Shielded Metal Arc {SMAW) using stick electrodes.

Steel pipe and fitting grades with yield strengths greater than 42,000psi but less thanor equal to
PIPE AND FITTING MATERIAL:|52,000 psi.
NON-CARRIER DIAMETER AND WALL THICKMESS: |2-3/8{2.375)" thru 12-3/4{12.750]" Q.D. and all wall thicknesses.
FILLER MATERIAL: |AWS EG010 root pass; AWS E7018 H4R on remaining passes.
SHEILDING FLUX: JAWS cellulosic on root pass and low hydrogen on all-rer'nahinf: passes,
N
WELDING TECHNIQUE: | Stringer CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive
PIPE POSITION:|Pipe axis to be in a fixed position. TEMP. MEASUREMENT:|Pyrometer ar Tempil sticks
FITTING POSITION: JPosition fitting and tack sufficiently to prevent shifting and warping during the welding process.
CIRECTION OF WELDING: |Downhill an root pass and uphill on all remaining passes.
One or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder & required for
MUMBER OF WELDERS: |roll or fabrication welding; Two welders simultaneously welding a circumferential weld must weld in opposite
fuadrants,
Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

must be completed in its entirety before subseauent passes are initiated.
TYPE/REMOVAL OF LINE-UP CLAMP: |Use devices as necessary to hold fitting in place until properly tacked.
Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remave slag from

CLEAMING METHOD: |bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
PREHEAT AND POSTHEAT: Jover 0,300", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with aooroved d Ew;ﬁs' Mo PWHT reguired.
GRO INT DESIGN
QUALIFIED JOINT DESIGN CONDITIONS
with a suitable tape or mild stee! backing Strip 10 PrEVENTTHE  [rm———————————

weld from being fused to the surface of the carrier pipe. ¥ Emn?e COmposes ?ﬂwn dotes=d)
30° bevels with 1/16" spacing and 1/16" {+/-

TIME LAPSE BETWEEN PASSES:

For joints paralleling the axis of the carrier pipe may be fitted For sequencing of beads see reference drawangs in section X ol
Welding Marual, Figures 2 thru 3 ercompassing split,

reinforcing and encirclement fittings.

Approx. /8" —

5RO 1/32") land.
>X_ — . [P ol T T “'NlMUM N":I. OF PASSES f'_'_'_'__,_,—— 3 —
r 2 _— ————

T - ]

Bt
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STANDARD *vV' BEVEL
BUTT JOINT

BRAMCH

-

=0.250
>0.250 = 0.450
>0.450 < 0.650
>0.650 £ 0.750

CH AND

=] L s LA

OCKE

1. B or M to have MAQP = Header,
2. Branch must be contoured to approx.
curvature of Header.

3. Where M > H, the edges to be fillet welded
shall be tapered to egual H while maintaining

o \'. sufficient stremgth required by Condition 1.
Sy eVt B
(e —-]E:Lj;lﬂl -_J'—*-ll-:’-;}--,-f-,lk;- 4. Comnplete entire bead before starting next.
/// % ;}//L / HEADER
FAA A, f’;'f"}//' <. Minimum 1/4" overall dimension for weld
= 3/8 & widths W, and W..
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in] ROOT HOT FILLER{S}* CAP(S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EeD10 E7018 H4R | E7018 H4R | EFD18 H4R 3/32" E6010 45 -90 20- 35 2-16
ALL 3/32%, 1/8" 3/32" 332", 1/8" | 3/32°, 1/8" 3f32" E7018 H4R 75- 120 18 - 34 2-16
1/8" E6010 80 - 130 21-34 2-16
1/8" E7018 H4R 100 - 145 18- 30 2-16

“Steipper Pl a8 reguired wsing the parameters of filler pass sedection and assotiated charadteristics
The procedure gualification was conducted in accordance with the requirements of the [atest approved edition of APl Standard 1104, CFR Title 4% Part 152
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-109 (click here for pdf version)

WPS No: 5M-109

DATE:

5/1/201%

DESCRIPTION:

In-service welding procedure meeting the following requirements.

WELDING PROCESS:

PIPE AND FITTING MATERIAL:

Manual Shielded Metal Arc {SMAW) using stick electrodes.

w] =7

AMD EILLER b L

Steel pipe and fitting grades with yield strengths greater than 42,000psi but less than or egual to
52,000 psi.

NON-CARRIER DIAMETER AND WALL THICKNESS;

Over 12-3/4{12.750)" 0.D. and all wall thicknesses,

EiNl PR AATERIAN -

MAKS FANIA raat nace: AWE ETN1E HAR An reamaining Aaccac
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WELDING TECHNIQUE: | Stringer

CURREMNT/POLARITY:| Direct Current; reverse polarity, electrode positive

PIPE POSITION:

Pipe axis to be in a fixed position,

TEMP. MEASUREMENT:| Pyrometer or Tempil sticks

FITTING POSITION:

Pasition fitting and tack sufficiently to prevent shifting and warping during the welding process.

DIRECTION OF WELDING:

Downhill on root pass and uphill on all remaining passes.

NUMBER OF WELDERS;

Minimum two welders required for sizes 14" thru 26" 0.D,; Three or four welders required for sizes greater than 26"
0.0.; Root and hot pass welders shall be equal in number; Only one welder is required for rall or fabrication welding;
Two welders simultaneously welding a circumferential weld must weld in apposite quadrants.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated,

TYPE/REMOVAL OF LINE-UP CLAMP:

Use devices as necessary to hold fitting in place until properfy tacked.

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

For joints parllel'lng the 2xis of the carrier

with 2 suitable tape or mild stee! backing strip to prevent the
welkd from being fused to the surface of the carrier pipe.

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
aver 0,500, a carbon equivalent aver 0.40% or a yield strength greater than 52ksi. Temperature control shall be

verified with approved devices. No PWHT required.
GRODOVE WELD EUTT JOINTDESTGR

QUALIFIED JOINT DESIGN CONDITIONS

"W" graove composed of two 30 {45 - 0)
bevels with 1/16" spacing and 1/18" {+/-

For seguencing of beads see reference drwig,s in section X of
Welding Marual, Figures 2 thru 9 eneompassing split,
{reinforcing and encirclement fittings,

pipe m';rbe fitted

g "
(+5-0 |, 1/32") land. APEEOR, A
/ VR v ta e MINIMUM NO. OF PASSES
V v W.T. () MIN, PASSES
y Pl iy <0.250 3 -
M. lfua'—-ﬂ-— Llflﬁ' + I >0.25020.450 4 |
STAKBABH VO BEVEL >0.450 £ 0.650 5
BUTT JOINT =0.650<0.750 7

BRAMCH

— -

LR

£ o= N

_UUALIFIED JOINT DESIGN CONDITIONS
1. B or M to have MAOP = Header,

2. Branch must be contoured to approx.
curvature of Header.
3. Where M = H, the ecges to be fillet welded
shall be tapered to equal H while maintaining
sufficient strength required by Condition 1,
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ROVED FILLER METAL SELECTION

widths W, and W,

5. Minimum 1/4° overall dimension for weld

HEADER

- -

AP 5 T [ ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER(S)* | CAP{S) SIZE | CLASSIFICATION |  AMPERAGE VOLTAGE | SPEED {IPM)
MATERIAL | E6010 | E7018 H4R | E7018 H4R | E7018 H4R 3/32" E6010 45 - 90 20 - 35 2-16
o . S i 3/32" |  E7018 H4R 75-130 19-34 2-16
ALL 3/32",1/8 3/32 332", 1/8" | 3/32",1/8 T e T e ——
1/8" E7018 H4R 105 - 160 19- 30 2-16

“Stripper/Fill as required using the parameters of filler pass selection and associated dharadteristics

The procedure gualification was canducted in accordance with the requirements of the latest approved edition of APl Standard 1104, CFR Title 49 Part 192
and Dominion Energy Morth Carolina and Daminion Energy South Carolina Engineering Specifications.

WPS SM-114 (click here for pdf version)

WPS No: SM-114
DESCRIPTION:
WELDING PROCESS:

DATE: 5/1/2019

In-service welding precedure meeting the following requirements.
Manual Shielded Metal Arc {SMAW) using stick electrodes.
e PR AND EILLER MATERIAL HEOUTHEMENTS ]
Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to
PIPE AND FITTING MATERIAL:|&0,000 psi.

NON-CARRIER DIAMETER AND WALL THICKNESS:|2-3/8{2.375)" thru 12-3/4{12.750]" Q.D. and all wall thicknesses.

FILLER MATERIAL:|AWS EGO10 root pass; AWS CEO1E-B2 HAR on remaining passes,

SHEILDING FLUX:JAWS cellulosic on root pass and low hydrogen on all remaining passes,

CURRENT/POLARITY:|Drirect Current; reverse polarity, electrode positive
TEMP. MEASUREMENT: |Pyrometer ar Ternpil sticks
FITTING POSITION:|Position fitting and tack sufficiently to prevent shifting and warping during the welding process.

WELDING TECHNIQUE: |Stringer
PIPE POSITION: | Pipe axis to be in a fixed position,

DIRECTION OF WELDING: | Downhill on root pass and ughill on all remaining passes,

Cne or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
roll or fabrication welding; Two welders simultanecusly welding a circumferential weld must weld in opposite
gquadrants,

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

WUMBER GF WELDERS:

TIME LAPSE BETWEEN PASSES: ) i -
must be completed in its entirety before subsequent passes are initiated.

Use devices as necessary to hold fitting in place until properly tacked.
Use power and/or hand tools: remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes

TYPE/REMOWAL OF LINE-UP CLAMP:

CLEAMING METHOD:

l'1'.}'If'\ll|l'| N PN R hl IFFFEI'I At m,u—h AL nrﬂrﬁrnl ;lf'”'l FuMALR T D’rﬂ,lr‘.lfq A I'IFF'I'IP!"' I'IPIHH ‘nf‘lill"lpi'l WF"II'I
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PREHEAT AND POSTHEAT: Jover 0,500, a carbon equivalent over 0.40% or a yield strength greater than 52ksi, Temperature control shall be

BRIANCH -

Mo, 1F16* ——”——

f—|,f||§,‘ 1532

STANDARD "V BEVEL

BUTT

JOINT

WP= 38 B

-1#32" to

For joints paralleling the axis of the carrier pipe may be fitted
with a suitable tape or mild steel backing strip to prevent the
weld from being fused o the surface of the carrier pipe.

i#15"

____ APPROVED FILIER MIETALSETECTIONS |

'E WELD BUTT JOINT DESIGN
CQUALIFIED IQINT DESIGN CONDITIONS

V" groove composed of two 30 {+5 - 0)
bevels with 1/16" spacing and 1/16" {+/-

1/32") land,

MINIMUM WO, OF PASSES

W.T. {in MIN. PASSES
£0.250 3
> 0.250 = 0.450 4
>0.450 = 0.650 5
> 0.650 £ 0.750

L B or M 1o have MAOP = Header.

2. Branch must be contoured 1o approx.
curvature of Header,

3. Where M > H, the edges to be fillet welded
shall be tapered to equal H while maintaining
sufficient strength required by Condition 1.

4, Complete entire bead before starting next.

5. Minimum 1/4" overall dimension for weld

widths W, and W,

L ASSUCTATED EIECTRICAL LHARACTERISTICS

For sequencing of beads see reference drawings in section X of
Welding Manual, Figures 2 thru 2 encompassing split,
reinfercing and encirclement fittings.

Approx. |78

WALL THICEK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER{S)* CAP{S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EGO10 ES01SE2 HAR | EBCIS-BZH4R | ES013-B2 H4R ETEY S EGO10 48 - 90 20- 35 2-16
ALL 3/32", 1/8" 3/32" 3/32", 1/8" | 3/32", 1/8" 3/32" | EB018-B2 H4R 70-120 20-34 2-16
1/8" EGO10 85-130 22-38 2-16
178" EEN18-B2 HAR 95 - 160 19 - 32 2-16

*Strippen/HIl as required wsing the parameters of filler pass selectlon and assodated characterkstics

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of AP| Standard 1104, CFR Title 49 Part 192
and Deminion Energy North Carolina and Dominion Energy South Caralina Engineering Specifications.

WPS SM-115 (click here for pdf version)




W F I FIVET L AN (PR NS
DESCRIPTION: |In-service welding procedure meeting the following requirements.
WELDMNG PROCESS: |[Manual Shielded Metal Arc {SMAW) using stick electrodes.

Steel pipe and fitting grades with yield strengths greater than 52,000psi but less than or equal to
FIPE AND FITTING MATERIAL:}60,000 psi.
MOMN-CARRIER DIAMETER AND WALL THICKMNESS: |Over 12-3/4{12 750]" C.D. and all wall thicknesses,
FILLER MATERIAL:|AWS EGOL0 root pass; AWS EE018-B2 HAR an remaining passes.

SHEILDHNG FLUX: 7 AW‘S cellulomc on root pass dnd low hydrcrgerl an all remaining passes.

WELDING TECHNIQUE: | Stringer \ CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive
PIPE POSITION: | Pipe axis to be in a fixed position. | TEMP. MEASUREMENT: |Pyrometer or Tempil sticks
FITTING POSITION:|Position fitting and tack sufficiently to prevent shifting and warping during the welding process,
DIRECTION OF WELDING:|Downhill on root pass and uphill on all remaining passes.
Minimum two welders required for sizes 14" thru 26" O.0.; Three or four welders required for sizes greater than 26"
NUKMBER OF WELDERS:|O.D.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding;
Two welders simultaneously welding a circumferential weld must weld in opposite quadrants.

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOWAL OF LINE-UIP CLAMP: JUse devices as necessary to hold fitting in place until properly tacked.

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
CLEANING METHOD: |bead surface before starting next bead; Root bead should be power ground as much as gractical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld,

TIME LAPSE BETWEEN PASSES:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness

PREHEAT AND POSTHEAT: Jover 0.500°, a carbon equivalent over 0.40% or a yield strength greater than 52ksi, Temperature control shall be

verified with approved devices. No PWHT reguired.
L BCVOVE WELLD BUT T JOINT DIES[G]Y

For joints paralleling the axis of the carrier pipe may be fitted For sequencing of beads see reference drawings in section X of

with a suitable tape or mild steel backing strip to prevent the Welding Manual, Figures 2 thru 2 encompassing split,

weld from being fused to the surface of the carrier pipe. reinfercing and encirclement fittings.

"W groove composed of two 30{+5-0)

100 bevels with 1/16" spacing and 1/16" {=/-
(+5°-0") . __ 1/32") land. A, LeF
> i N 1£32 1o LOE MINIMUM KO, OF PASSES
] : / W.T_{in MIN_PASSES
! 77 ; \ £0.250 3
Maxs 1416 ——H-— e + 43 >0.250 = 0.450 4
STANDARD *V* BEVEL >0.450 £ 0.650 .
BUTT JOINT > ﬂ 650 = 0. ?'50 7

L B or M to have MAOP = Header.

2. Branch must be contoured 1o approsx.

uuuuuuuuuuuu e
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thall be tapered 1o equal H while maintaining - JF '\-
sufficient strength required by Condition 1. S 2 -‘;
N7 60%
4, Complete entire bead before starting next. C\\\\\\J\\\T} ﬂ\\i::
ind - irmensi HEADER G R
5. Minimum 1/4" overall dimension for weld R N, 1\\\'\
widths W, and W,.
FR METAL SELECTION : HARA “
WALL THICK. ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
fin) ROOT HOT FILLER{S)* CAP{S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL E6D10 ES01EB2 HaR | ESO0L8-B2 HaR | ESOL18-B2 HAR a/3z2" EGOLO 45 - 80 20- 35 2-16
ALL 3faze, 1/8", 3/32" 3/32°, 178" | 3732, 1/8" 3/32" E8018-B2 H4R 67 - 109 , 22- 38 2-16
5/32" 1/8" EGO1D0 95-145 20-33 2-16
1/8" EB018-B2 H4R a5 - 160 19- 32 2-16
5/32" ES01E8-B2 H4R 100 - 145 19-32 2-16
*Strippen/Fll as required wing the pararmeters of filler pass selection and asodiaed characteristics
The procedure qualification was conducted in accordance with the requirements of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Cominion Energy North Caroling and Dominion Energy South Carolina Engineering Specifications.

WPS SM-120 (click here for pdf version)

WPS No: SM-120 DATE: 5/1/2019
DESCRIPTION: |In-service welding procedure meeting the following requirements,
WELDING PROCESS: [Manual Shielded Metal Arc {SMAW) using stick electrodes,

FIPE AND FITTING MATERIAL:|Steel pipe and fitting grades with yield strengths equal to 65,000 psi,
NOMN-CARRIER DIAMETER AND WALL THICKMESS:|2-3/8{2.375)" thru 12-3/4{12.750)" O.0. and all wall thicknesses.
FILLER MATERIAL:JAWS E6010 root pass; AWS EBE018-B2 HAR an remaining passes,
SHEILDING FLUX: JAWS cellulosic on root pass and low hydrogen on all remaining passes,
WELDING TECHNIQUE: | Stringer ‘ CURRENT/POLARITY:|Drirect Current; reverse polarity, electrode positive
PIPE POSITION: |Pipe axis to be in a fixed position. TEMP. MEASUREMENT:|Pyrometer or Templl sticks
FITTING POSITION:|Position fitting and tack sufficiently to prevent shifting and warping during the welding process.
CIRECTION OF WELDING: [Downhill on raﬁt pass and uphill en all remaining pas.;res. j ]

Cne or two welders as needed; Root and hot pass welders shall be equal in number; Only one welder is required for
NUMBER QF WELDERS:|roll or fabrication welding; Two welders simultanecusly welding a circumferential weld must weld in opposite
quadrants,

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass

TIMF | APSF RFTWFFN PASSFS:



TYPE/REMOWAL OF LINE-UP CLAMP:

Use devices as necessary to hold fitting in place until properly tacked.

CLEANING METHCD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

mar joints paralleling the axis of the carrier pipe may be fitted
with a suitable tape or mild steel backing strip to prevent the

weld from being fused to the surface of the carrier pipe.
30

5°-0")
\:\4-5«
N\

Nt
777

87
Mo 1416°

176"

r 732" to 1FIE°

1716 = 1#32°

STANDARD "V BEVEL
BUTT JOIMT

BRANCH -~

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.5007, a carbon equivalent over 0.40% or a yield strength greater than 52ksi, Temperature control shall be
verified with approved devices. No PWHT required.

GROOVE WELD BUTT JOINT DESIGN

CUALIFIED JOINT DESIGN CONDITIONS

"W groove composed of two 30 {+5 - 0)
bevels with 1/16" spacing and 1/16" {+/-
1/32") land.

MINIMUBM KO, GF PASSES

W.T. {in MIN, PASSES
=0.250 3
>0.250 £ 0.450 4
> 0.450 = 0.650 5
= 0.650 £ 0.750 7

L B or M 1o have MADOP = Header.

2. Branch must be contoured to approx
curvature of Header,

3. Where M > H, the edges to be fillet welded
shall be tapered 1o equal H while maintaining
sufficient strength required by Condition L.

4, Complete entire bead before starting next.

5 Minimum 1/4" everall dimension for weld

For sequencing of beads see reference drawings in section X of
Welding Manual, Figures 2 thru 2 encompassing split,
relnforcing and encirclernent fittings.

Approx,. /78"
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APPROVED FILLER METAL SELECTIONS

widths W, and W,.

ASSOCIATED ELECTRICAL CHARACTERISTICS

WALL THICE, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in) ROOT HOT FILLER{S)* CAPR{S) SIZE CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL EGO10 E3015-82 H4R | ESCUSBZ H4R | ER01S-B2 H4R /32" E&O10 45 - 90 20- 35 2-16
ALL 3f32" 1/g8" 3/32" 3/32", 178" | 3/32", /8" 332" | E8018-B2 H4R 70 - 120 20-33 2-16
1/8" EGO10 a80-130 23-34 2-16
1/8" EE01E-B2 H4R 105 - 150 18- 31 2-16

*Stripper/Fll as required wing the parameters of filler pass selection and asscdated charactertics
The procedure qualification was conducted in aceordance with the requiremnents of the latest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominicn Energy North Carolina and Dominion Energy South Carclina Engineering Specifications.




WPS SM-121 (click here for pdf version)

WPS No: SM-121 DATE: 5/1/2019

DESCRIPTION: |In-service welding procedure meeting the following requirements.

WELDMNG PROCESS: [Manual Shielded Metal Arc {SMAW) using stick electrodes,

PIPE AND FILLER MATERIAL REQUIREMENTS
PIPE AND FITTING MATERIAL:|Steel pipe and fitting grades with yield strengths equal to 65,000 psi.

NON-CARRIER DIAMETER AND WALL THICKNESS:|Over 12-3/4{12.750)" ©.D. and all wall thicknesses,

FILLER MATERIAL:JAWS E6010 root pass; AWS EED1E-B2 HAR on remaining passes.

SHEILDING FLUX: JAWS cellulosic on root pass and low hydrogen on all remaining passes,

WELDING TECHNIQUE: | Stringer

CURRENT/POLARITY:|Direct Current: reverse polarity, electrode positive

PIPE POSITION: |Pipe axis to be in a fixed position. TEMP. MEASUREMENT: |Pyrometer or Tempil sticks

FITTING POSITION:

Pasition fitting and tack sufficiently to prevent shifting and warping during the welding process.

DIRECTION OF WELDING:

Cownhill on root pass and uphill on all remaining passes.

NUMEBER OF WELDERS:

Minimum two welders required for sizes 14" thru 26" 0.D.; Three or four welders required for sizes greater than 26"
(.0.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding;
Twio welders simultaneously welding a circumferential weld must weld in opposite guadrants.

TIME LAPSE BETWEEN PASSES:

Maximum time between the completion of the root pass and the start of the second shall be 5 minutes, Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOWAL OF LINE-UP CLAMP:

Lse devices as necessary to hold fitting in olace until properly tacked,

CLEAMNING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed; clean finished weld.

PREHEAT AND POSTHEAT:

For joints paralleling the axis of the carrier pipe may be fitted QUALIFIED JOINT DESIGN CONDITIONS |For sequencing of beads see reference drawings in section X of

with a suitable tape or mild steel backing strip to prevent the
weld from being fused to the surface of the carrier pipe.
30

-]

W.T. {in MIM, PASSES ”all—
=0.250 3 1
Mo, 1716 116 2 132" >0.250 = 0.450 4 .I‘_
STANDARD “V* BEVEL >0.450 < 0.650 5
BUTT JOINT > 0.650 £ 0.750 7

Preheat to 150°F Min ta 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be

werified with approved devices, No PWHT required,
GROOVE WELD BUTT JOTNT DESTGH

Welding Manual, Figures 2 thru 2 encompassing split,

"W* groove composed of two 30 {+5 - 0) ST ——

bevels with 1/16" spacing and 1/16" {+/-
1/32") land. Approx, |78

1#32* Yo LGt MINIMUBM NO, GF PASSES

BRANCH AND SOCKET FILLET WELD JOINT DESIGMN




L Bor M to have MAGP = Header,

2 Branch must be contoured 1o approx
Curvature @F Header.

2, Where M > H, the edges to be fillet welded
shall be tapered 1o equal H while maintaining
sufficient strength required by Condition 1.

4, Complete entire bead before starting next.

5, Minimum 1/4" overall dimension for weld
W= 3B B widths W, and W,.

ASSOCIATED ELECTRICAL CHARACTERISTICS
WALL THICE. ELECTRODE 5IZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
fin} ROCT HOT FILLER{5)* CAP{S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPECD {IPM)
MATERIAL EGO1D ES0I5-B2 HAR | ESCLS-B2 HaR | ESOLS-B2 HaAR 3/3z2" EGO10 45 - 90 20 - 35 2-16
ALL 3f32",1/8", 3/32" 332" 1/8" | 3/32", 1/8" 3/32" EE018-B2 HAR a0-130 25 - 46 2-16
532" 1/8" EGO10 100 - 165 29-44 2-16
1/8" EB01E-B2 HAR 100 - 175 23-50 2-16
/32" EB018-B2 H4R 120 - 175 29 - 46 - 2-16

*Strippen/Fll as required wing the parameters of filler pass selection and assodated characteristics
The procedure qualification was conducted in accordance with the requirements of the [atest approved edition of API Standard 1104, CFR Title 49 Part 192
and Dominion Energy North Carclina and Dominion Energy South Carclina Engineering Specifications.

WPS SM-127 (click here for pdf version)

WPS No: 5M-127 DATE: 5/1/2019
DESCRIPTION: {In-service welding procedure meeting the following requirements,
WELDING PROCESS: [Manual Shielded Metal Arc {SMAW) using stick electrodes,

PIPE AND FILLER MATERIAL REQUIREMENTS

FIPE AND FITTING MATERIAL: |Steel pipe and fitting grades with yield strengths equal to 70,000 psi,
NON-CARRIER DIAMETER AND WALL THICKNESS: |Over 12-3/4{12.750)" 0.0 and all wall thicknesses.
FILLER MATERIAL: JAWS EGO10 root pass; AWS EQ018M HAR on remaining passes.
SHEILDING FLUX: JAWS cellulosic on root pass and low hydrogen on all remaining passes,
PRODUCTION WELDING CONDITIONS
WELDING TECHNIGUE: |Stringer CURRENT/POLARITY:|Direct Current; reverse polarity, electrode positive
PIPE POSITION: |Pipe axis to be in a fixed position, TEMP. MEASUREMENT: |Pyrometer or Tempil sticks
FITTING POSITION:JPosition fitting and tack sufficiently to prevent shifting and warping during the welding process.
DIRECTION OF WELDING:| Downhill on root pass and uphill on all remaining passes. o
Minimum two welders required for sizes 14" thra 26" Q.0n; Three or four welders required for sizes greater than 26"
NUMBER OF WELDERS:]|O.D.; Root and hot pass welders shall be equal in number; Only one welder is required for roll or fabrication welding;




TIME LAPSE BETWEEN PASSES:

Maxirmum time between the completion of the root pass and the start of the second shall be 5 minutes. Each pass
must be completed in its entirety before subsequent passes are initiated.

TYPE/REMOVAL OF LINE-UP CLAMP:

Use devices as necessary to hold fitting in place until properly tacked.

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign matter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as needed: clean finished weld.

PREHEAT AND POSTHEAT:

For jeints paralleling the axis of the carrier pipe may be fitted
with a suitable tape or mild steel backing strip to prevent the

weld from being fused te the surface of the carrier pipe.
J0*
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BUTT JOINT

732" to 116"

A6 = 1432
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*AWS Clags ESC18M does not requice extended PWHT,

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.5007, a carbon equivalent over 0.40% or a yield strength greater than 52ksi. Temperature control shall be
wverified with approved devices. No PWHT required.

GROOVE WELD BUTT JOINT DESIGN

CQUALIFIED JOINT DESIGN CONDITIONS

"W groowve composed of two 30 {+5 - 0]
bevels with 1/16" spacing and 1/16" {+/-

1/32") land,

rednforcing and encirclement fittings.

For sequencing of beads see reference drawings in section X of
Welding Manual, Figures 2 thru 9 encompassing split,

Approx, /B —

CUALIFIED JOINT DESIGN CONDITIONS

L B or M to have MAQP > Header.

2. Branch must be conteured to apprex
curvature of Header.

3. Where M = H, the edges to be fillet welded
shall be tapered to equal H while maintaining
sufficient strength required by Condition 1.

4, Complete entire bead before starting nest

5. Minimum 1/4" overall dimension for weld
widths W, and W,
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WALL THICE, ELECTRODE SIZE BY PASS FILLER MATERIAL WELDING PARAMETERS TRAVEL
{in} ROOT HOT FILLER{5)* CAP{S) SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED {IPM)
MATERIAL E6O10 ES018M H4R|E2018M HAR| EQOD15M HAR 3/32" EGO10 45 - 90 20- 35 2-16
ATL 3/32", 1/8" 332" 33z, 8" | 3p32", 8" 3/32 E9018M HAR 70-120 15 - 33 2-16
1/8" EGO10 T0-145 22 - 36 2-16
1/8" EQ01EM HAR 100 - 175 23-50 2-16
*Striocer/Hll as reauired wsine the narameters of ﬁer nass selection and assoolated characterktics
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and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-134 (click here for pdf version)

WPS No: SM-134 DATE: 5/1/2019

DESCRIPTION: |In-service seal weldmg of PUDCO style mechanical repair sleave to pipaline

WELDING PROCESS: |[Manual Shielded Metal Arc (SMAW) using stick electrodes

PIPE AND FILLER MATERIAL REQUIREMENTS

STUD AND NUT MATERIAL: | Grade B7 studs and Emde 2H nuts.

DIAMETER AND WALL THICKNESS: [ N/A.

FILLER MATERIAL: JAWS ET018 H4R on both “Nut-Fitting™ pass and "Nut-5tud™ pass.

SHEILDING FLUX:|AWS low hydrogen on all passes.

PRODUCTION WELDING CONDITIONS

DIRECTION OF WELDING [uphill CURRENT/POLARITY: | Direct Current; reverse polarity, electrode positive
WELDING TECHNIQUE | Stringer TEMP. MEASUREMENT: | Pyrometer or Tempil sticks
PIPE POSITION:| Pipe axis to be in a fixed position.
NUMBER OF WELDERS:| One welder maximum.
TIME LAPSE BETWEEN PASSES:|N/A.
TYPE/REMOVAL OF LINE-UP CLAMP:|N/a.

CLEANING METHOD:

Use power and/or hand tools; remove all rust, dirt, and other foreign martter before starting weld; remove slag from
bead surface before starting next bead; Root bead should be power ground as much as practical; All other passes
should be power buffed as much as practical and power ground as neaded: clean finished weld.

PREHEAT AND POSTHEAT:

Preheat to 150°F Min to 350°F Max when the pipe has a temperature of 40°F or below, is wet, has a wall thickness
over 0.500", a carbon eguivalent over 0.40% or a yield strength greater than 52ksi. Caution as to no overheat ssal
area (ie. not 1o exceed 225°F for BunaN seal material.) A higher preheat for stud welding helps to prevent
microstructure. Temperature control shall be verified with approved devices. No PWHT reqguired.

WELD JOINT DESIGN FOR SEAL WELDING PLIDCO REPAIR FITTINGS

For sealing of "PLIDCO" styie repair fittings.

QUALIFIED JOINT DESIGN CONDITIONS
1 Size of fillet weld should be at least 1.4 times
the wall thickness of pipe.

2 Strive for a concave faced fillet weld, with
streamiing blending in both members.

3. i studbolt lengths need o be cut, allow at
least 1/4" beyond the nut for fillet weld.

APPROVED FILLER METAL SELECTIONS . ASSOCIATED ELECTRICAL CHARACTERISTICS




WWALL IMiLh. CLEL I MAULIC DILC DT FE2D FILLCM IVIM ) CRIAL VWELLING FAMRANICICRD IMAVECL

{in) Nut-Fitting | MNut-Stud SIZE | CLASSIFICATION AMPERAGE VOLTAGE SPEED (IPM)
MATERIAL | EVD18 H4R | E701B H4R 3/32" E7018 H4R 0B - 115 25-33 2-16
ALL 3/32" 3/32"

*See PLIDCD "5pit+5leeve Instalistion Instructions” for further information on feld weiding instructions

The procedure qualification was conducted in accordance with the requirements of the latest approved edition of APl Standard 1104, CFR Tite 49 Part 192
and Dominion Energy North Carolina and Dominion Energy South Carolina Engineering Specifications.

WPS SM-135 (procedure under development)

(UNCONTROLLED IF PRINTED)



