SAFETY AND BUILDINGS DIVISION
Plumbing Product Review

P.O. Box 7302

Madison, Wisconsin 53701-2658
TTY: Contact Through Relay

Scott Walker, Governor
Dave Ross, Secretary

October 5, 2016

FELKER BROS. CORP.
RANDY KROGMAN

22 N. CHESTNUT AVE.
MARSHFIELD WI 54449

Re: Description: PIPES AND FITTINGS, STAINLESS STEEL
Manufacturer: FELKER BROS. CORP.
Product Name; (trans id 2776199} STAINLESS STEEL PIPE AND FITTINGS
Modei Number(s): WELDED A312 STAINLESS STEEL PIPE SCHEDULES &S, 10S, 408, 10, 20, 30, 40 AND
STD IN THE FOLLOWING SPECIFIC SIZES: 2, 2%, 3, 3%, 4, 5, 8, 8, 10, 12, 14, 16, 18, 20,
24, 30 AND 38"
Product File No: 20160231

The specifications and/or plans for this plumbing product have been reviewed and determined to be in compliance
with chapters SPS 382 through 384, Wisconsin Administrative Code, and Chapters 145 and 160, Wisconsin
Statutes.

The Department hereby issues an alternate approval to s. SPS 384.30 (2) (a) & (b) based on the Wisconsin Statutes
and the Wisconsin Administrative Code. This approval is valid until the end of October 2021.

This approval supersedes the approval issued on December 28, 2011 under product file number 20110250.
This alternate approval is contingent upon compliance with the following stipulation(s):

» This stainless steel pipe may have the following end configurations provided by and in accordance with the
manufacturer.

Flanged Ends: All sizes can be furnished flanged with either flat or angle face rings and back-up flanges
(ductile iron, carbon or stainiess steel). A full range of metal to metal connectors, through 38" and larger, is
also available for use with either metal to metal clamps or back-up flanges. Sizes of 3" and 4” long radius
45° elbows require long tangent to be flanged.

Belled Ends; All sizes 2" through 36" (maximum 0.188 wall thickness) can be belled.

Rolled Grooved End: Felker standard roll grooving capabilities are suitable for use with Victaulic couplings
and others.

Beveled Ends

e This product is approved for water distribution piping provided the welding procedures found within the
attached documents are used.

+ This product can be used in the following locations:
....Sanitary DWV drain piping.
....Sanitary building sewer.
....Storm drain piping.
...Storm sewer.

« DWV fittings shall conform to the radius requirements ins, SPS 382.30 (8) Wis. Adm, Code,

SBD-10564-E (N.10/97) File Ref. 16023102.D0C




Felker Brothers Corporation
October 5, 2016

Page 2 of 2

Product File No.: 20160231

The department is in no way endorsing this product or any advertising, and is not responsible for any situation which
may result from its use.

Environmental Engineer - Plumbing Product Reviewer
Department of Safety and Professional Services
Division of Industry Services

Bureau of Technical Services

(608) 267-1401 Phone

(608) 267-9723 Fax

glen.schlueter@wi.gov E-mail



WELDING PROCEDURE SPECIFICATION
NO.8-3-1

FOR

GAS TUNGSTEN ARC WELDING (GTAW)
OF
AUSTENITIC STAINLESS STEEL PIPE, VALVES, FITTINGS AND FLANGES
USING ERXXX FILLER METAL WITHOUT POSTWELD HEAT TREATMENT

QOO

THIS DOCUMENT IS THE PROPERTY OF

;2. F.

(Company)

Jointly Developed With The
NATIONAL CERTIFIED PIPE WELDING BUREAU
5410 Grosvenor Lane, Suite 120
Bethesda, MD 20814



WeLDING PROCEDURE SPECIFICATION (WPS)

Revislon

Company Name:

Humber:

1 (B.
Welding Process: Gas Tungsten Arc (GTAW)

10

J. F. AHERN CO.
WPS Number: 8-3-1i Original WPS Dote: 4-1-75
Revislon Date: B5-5-87

Supporting PQRs:

87802, 87804

Type: Manual

dolnt Design:
Backing:

$q,5Bev,V,U,J,Fillet, Repalr, Bulld-up
Optional

Jolnts (QW-402)

Detalis: See other side for typical Joints

Backing Matarial Type: Stalnless Steel, when used

P-Number: 8
to P-Number: 8

Groove Welds:
Fillet Welds:

Groove Welds;
Fillet Welds:

Base Metals {(QW-403)
Group Number: 1
Group Number: 1
Thickness Range

Pipe Diameter Range

1/t6 to g¥
All

Qver 1" 0.D,
All

Fliter Metals {(QW-404)

Specltlcation Number (SFA):

Classtfication:
F-number ;
A=Number 4

Max Imum Deposlted Weld
Matal Thickness

- Groove:
- Flltet:

MaxImum Bead Thickness:

Flux Trade Name:
Consumable Insert:

ERXXX

Root Balance
5.9 5,9
(sea below) ERXXX {see below)
6 6
8 8
B lacludes root)
All Al
1/8n 1/8n
N/A N/A
None None

Positions {(QW-405)

‘Postweld Heat Treéatment

Temperature (QW-406}
Minimum Preheat: 50°F

Wolding Positloas: Al (QW-407)
Wolding Progression: Uphill Tomp. Range: None
Tlinie Range: N/A
‘Preheat and lnterpass Electrical

Characteristics

{OW-409)

Technique {QW-410)
String or Weave Bead: Elther
Method of Backgouging: None

Inttlal and |nterpass Cleanlng: Grind to re-
move cutting oxlde, solvent clean to remove
cutting oil. Grind or wire brush to remove
slag and sillca deposits,

Oriflee or Gas Cup Slze: #4 to #12

Currant Type: OC .
Maximum Fnterpass: 350°F% Polartty: Straight : OsclliaTI?n. N/A
3 9 Contact Tube to Work Dlstance: N/A
Preheat Malntenance: Not Required Amoerags: See Table
- ‘p ge: Multiple or Single Pass: Elther
Gas (QW-408) Efectrode Feed Speed: N/A Multiole or Single Electrode: N/A
Shielding Gas: 100% Argon Voltage: N/A Peening: Not Permltted
Composition: Weldlng Gr. .Travel Speed: See Tabie Others
Fiow Rate: 8-20 CFH Tungsten Type: 2% Thorla Use 3/329 tungsten on Schedule 5 or 10 plpe
Gas Backing: Ar or N at Tungsten Slze: 3/32,1/8" | When welding different fypes of 300 serlaes
5-15 CFH R stainlasses to each other,select a fiiler
Traliing Shleld: None Pulsed Current: None metal designated for both types.
Weld Wolding FI!Ier Matal Current Yolts g;:zzl* Base Ofher
Layor® Process Class Dia. (in) | Type/Polarity Amp s (lom) Motal Flller Metal
: _ ‘ P 304 308,308L,316,316L
p ; 304L - 3081,316,316L
1(S5,10) |[GTAW(3/52) | - As Above 3/32 or /8 pesP 40«60 24 316 316, E;GL
316L 316l
1(54Q+) GTANW As Above 3/32 orl/8 BCsP 76100 2-4 321,347  308L,32)
FIil and GTAH As Above 3/32 DGSP 70-170 2-6 *These values are
Flllets | grau As Above 1/8 oCSP 70-200 2-8 recommended eniy,
. not mendatory

THE SEAL OF
QUALITY

Contractor:

The undersigned contractor, a member of the Natlonal Certlfled Pipe Welding Bureau, hereby adopts thls
Jolntly developed procedurs as ifs company Welding Procedure spectfication and certifies that this
! procedure has bsen quallfied as shown on the attached Procedure Quallflcatlon Record,

J. F. AHERN CO.

By:

Data:

Title:

WPS B=3-1

NCPWB Form QW-482 4/87




ProcEDURE QUALIFICATION RECORD (PQR)

WPS followed during welding of test coupon: —HP=42. Rev 17 dated $/21/83  _ TVest Date: _2-11-83 .
Gms Tungsten Acs Type: Manual

Wolding Process{s) used:
Basa Mota! Speclflcatlon: SA-240, Tvpe 304 to Base Metal Speclfication: $4-240, Type 304

Pedot B Group No; —L . to P=Noi w—emwfe  Group Noi el Thickness: 1,754
Joint Type: —Single V-Groove without backlng..1/8 root coenlng.

Plate; —X Diameter |f Plpe:

Flller Metal Specliflcation: SEA 5.9 AWS Class!flcetlon; —ER308L = ER308 F-Nog B
A-NOS w8 . Filier Metal Size: 3/32, 1/8 Supplementary Flller Metals . MA _
Weld Metal Depos!t Thlckness: 1,75 Maximum Pass Thlckness: —..(.188

Proheat Temp {*F):— 50 __Interpass Temp (*F): 200 . .. Weidlng Pos!¥lon/Progression: B J ;.11 % W Y I
Tungsten Type/size: —2% Thorla, 1/8%  Current: DG Polarity—SPo Travel Speedr——BA ___ipm

Postweld Heat Treaitment (*F): None Heat Treatment Time (Hrs): NA
‘Shielding Gas Composltion; JHeidling Grade Argon.25-35 GFH Backing Gas: Argon, 25-35 CFH
StrInger/Weave Bead:.. .. Strlager and Weave . Transfer Mode: NA
Oscl)lation: NA Single/Multl=Pass: . Multl __ singie/Multl-Arc: —nlogle
Layer Process £ilior Class iDlameter | Amperage|Travel Spesd Dther
1.2 GTAW ER308L 3/32 90 2.4-2,5 lpm
3 GTAW ER308 1/8 110 2.0 Ipm
4/81 GTAW ER308 1/8 | 125-145 2-3 fpm

Reduced Sectlon Tenslle Tests

Specimen No, |[Width/Dia, | Thickness Area Uit, Load (1bs) | Ul+, Stress (psl) Fatlure Locatlon
Ti1 Crown G,.508 0,203 17,6800 87,700 Base Metal
T12 Root 0.510 0,204 18,400 90,200 Base Metal
T21 Crown 0.510 0,204 18,400 90,200 Base Motal
T22 Root 0.510 0.204 18,100 88,700 Base Metal
Gulded Bend Tests | X ) QW-452.2 (Slide) { ) OW-452,3(a) (Trans R&F) | 1 QW-462.3(b) (long RAF)
slde . Acceptable Slde Acceptable
S5{de Acceptabls Side Acceptable
Yelder!s Name: Ju Hancock, Ha Caln Stamp No. 950=131, 1365 Test Numbars M=-§988
Walding Witnessed by: _i, M, Petrick, ESI Specimens Evaluated by: Luclus Pltkin Laboratory

We cortliy that the statements in this record are correct, and that the test coupons were prepared, welded
and tested In sccordance with the regulrements of Section IX of the ASME Code,
NATIONAL CERTIFIED J. F AHERN €O.
P{PE WELDING BUREAU

Contractor:

THE SEAL OF

PIPE

WELDING
: N By: Datet

NCPWB Form QW-483 4/87 PQR Number: 87802




ProceEpURE QUALIFICATION REcorD (PQR)

WPS foilowed during welding of test coupon: §P-302, Rev 2 Test Date: . J=7-77
Welding Process(s) used - 4 .. Gas Tungsten Arc Type: Manus|
Base Metal Specification: ...SA=312 fype 304 . ____+to Base Metal Specitication: —SA-312 type 304 .

P-Noi— B __ Group Noj —lee to P=Not —— B emee.  Group No: w—l— Thickness: 0.280
Plate: = Diameter If Pipe: ——S8%  Jolnt Type: - Slogle ¥-Groove without backing . .

Fliler Metal Speclficatlon: SEAZa3 AWS Classification; ER308 FeNo;—6
ANOG e B . Flller Metal Slze: 1/16,3/32,1/8 Supplementary Flller Metal: _ _ NA
wWald Matal Deposlt Thickaess: 0280 Max |mum Pass Thickness: — 0,10

Prohest Temp ("F);—B0 _ Interpess Temp (*F):_330..__ Welding Posltlon/Progression; —16 Rolled
Tungsten Type/Size: —MNot Recorded .. Current: —DC Polarltys—SP _ Travel Speed:—Dbelow __ |pm

Postwald Heat Treatment {°F): Norne Heat Treatment Vime (Hrs): NA
Shielding Gas Compos!tion: Weldlng Grade Argon, 19-25 CFH  Backing Ges: Argon, 10-20 CFH
Stringer/Weave Bead:.. Weave, X wire slze . Transter Mode: NA
Osclliation: NA Single/Multl-Passy — Multl __ Single/Multi-Arc: —3ingole
Layer Process Filler Class |Dlameter | Amperage|Trave! Speed Other
GTAH ER308 /16 25 2,0 ipm
GTAW ER308 3/32 105 2,0
GTAW ER308 i/8 120 2.0
Reduced Section Tens[le Tests
Specimen No, [Wldth/Bfa.] Thickness Aroa Uits Load (lbs)| Wit. Stress {psi) Fallure Location
T-1 0,753 0,200 0,15t 13,250 88,000 Weld Metal
T-2 0,752 0.216 0.162 14,150 87,100 Wald Matal
Gulded Bend Tests [ 1 QW-452,2 {Side) [ X} OW-462,3(s) (Trans RAF) {1 1 QW~452,3(b) (Long RAF)
Fece -‘.: ' No defects-acceptable F!c:cv'l'~ Ne detécts-accapfable
Face No defecfs-nccépfable Root Mo defects-acceptable
Welderis Name: Jim Gilerlst Stamp No. F-305 Test Number: 116238
Welding Witnessed by: James ula Sekelby Speclmens Evaluated by: far} Gailagher, PTL

We certify that the statements in thls record are correct, and that the test coupons were prepared, welded
and tested In accordance wlth the requirements of Sectlon 1X of the ASME Code.
NATIONAL CERTIFIED o &

N o ., J. F., AHERN GO.
PIPE WELDING BUREAU EERIN, ConTractor:

By: Date:

ayY;

POR Number; 87804

irman, Technical Committee NCPWE Form QW-483 4/87




WPS - Page 1
*Satellite L.ocation - Felker Miil

(QW-482) WELDING PROCEDURE SPECIFICATION

FELKER BROTHERS CORPORATION BY: Dennis Adler
Procedure Specification No. Tube 1A Date;  09/30/1994
Supporting PQR NO, Tubse 1A

Revision No. [i] Date: 09/30/1994

WELDING PROCESSES : GTAW - Type: Machine

*1 Essential Varlable
*2 Non-Essential Variable

- (QW-402) JOINTS . Joint Betalls
*2 Joint Design Square Groove [ | i |
* H -
2 Backing None - | ; | I 0.004
| (QW-403) BASE METALS . (QW-407)
*q P-No. 8 Gr.No. 1 o P-No. 8 Gr.No. 1 FFiller Metal; . Nene
THICKNESS RANGE ~ 5
*1 Base Metal : 073 -.190
Beposited Weld Metal: None
(QW-406) PREHEAT QWA D HEAT TREATMENT
*1 Preheat Temp. Min, - __60*F 8 1900 - 2060 F, - S
Interpass Temp. Max. 300 F QUICK WATER QUENCH - -
(QW-405) POSITIONS
*2 Position of Grooves = 1G OD
4G ID .
* (QW-408) GAS,
Torch Shielding Flow Backing Flow Traillng Flow
Gas Gag Rate Gas Rate
0.0, Tig 1 Argon Argon 20-45 . _Araon 5-45
CE CF
O.D. Plasma
0D . Tig2
1.D. Tig Arg__ 2045 CF Arg 0-46 CF
2 {QW-409) ELECTRICAL CHARACTERISTICS
Current: D¢ Polarity: Straight
Torch:  Amps Volts Tungsten Size &
Range Range Twe
OD.Tig1 125-420 12-2 . 316 2% thorlated
Q.D. Plasmza
0B.Tig2 .
ID.Tlg 75-270 12-21 1/8 2% thoriated
For amperage and voltage range of each thickness welded, see attachment fo farm.



*2

1D, Tig

Tube 1A WPS - Page 2
' Rev. 0 Date: 09/30/94
{QW-410) TECHNIQUE o
Stiing or Weave Bead : String
Torch Gas Cup Piasma Crifice
Size Size
OD.Tig1 12"
Q.D. Plasma
HG.D.Tig2
D, Tig No. 8
il Multiple or single pass per side Single
Mulitple or single electrodes Multiple
Travel speed range 13-30 *sea attachments for each thickness
Torch QOscillation
0.D, Tig 1 Width 25, Freguency 06, Dwell 00
0.0, Tig 2
Q.. Tig3




ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.

TUBE 1A

Rev. 0
Date: 00/30/94

I Gauge Torch _ Amp-Range Voit Range Travel Speed
OD#1 340 - 380 12-18 13- 30 IPM
" 10" SCH & Plasma.
OD#3 .
iD 130 - 210 15-20 -
OD#1 380 - 415 12 - 18 13 - 30 IPM
10" SCH 10 Plasma
OD#3
iD 740 - 270 15 21
‘ OD#1 376 - 420 12- 18 13- 30 IPM
" 10" SCH 10 FG Plasma
OD#3
D 140 - 270 15- 21 -
OD#1 340 - 380 12-18 13 - 30 IPM
12"8CH 5 Plasma
OD#3
D 140 - 270 76 - 20 _
OD# 1 380 - 415 12- 18 13- 30 IPM |
12" SCH 10 Plasma ’
OD#3
1D 140 - 270 15- 21
| OD#1 380 - 415 12-18 . 73~ 30 IPM
12°SCH 10 FG Plasma
OD#3
D 140 - 270 15 - 21




v

WPS - Page 1
*Satellife Location - Felker Mill

(QW-482) WELDING PROCEDURE SPECIFICATION

FELKER BROTHERS CORPORATION

BY: Denny Adler

Procedure Specification No. Tube 24 Date: 12/06/1995
Supporting PQR NO. Tube 24
- Revision No. g Date: 12/06/1995
. WELDING PROCESSES : GTAW Type: _Machine
*1 Essential Variable
*2 Mon-Essential Variable
(QW-402) JOINTS _ Joint Details
*2 Joint Deslgn Square Groove { | | |
*2 Backing - None > | l < 0.004
i (QW-403) BASE METALS {QW-407) .
4 P-No. 8- Gr.No. 1. to P-No. 8 Gr.No. 1 Filler Metal; None
THICKNESS RANGE
1 Base Metal : 046 -.085
Deposited Weld Metal: None
{QW-406) PREHEAT EATMENT
*1 Preheat Temp. Min. 60* F
Interpass Temp. Max, 300" F .
{QW-4056) POSITIONS
*2 Position of Grooves 16
*4 (QW-408) GAS ]
Torch Shislding Flog Backing Flow Traifing Flow ,
' Gas Rate - Gas Gas Rate Gas Rate
oD. Tig 1 Argon 20 -.40 Argon 40-55 _Argon 2-8 CFH
CFH CFH
Q.D. Plasma
OD.Tig2
1D, Tig
e e
*2 - (QW-409) ELECTRICAL CHARACTERISTICS
Current: 218 Polarity: Straight
Torch: Amps Volts Tungsten Size &
Range Range Tvpe .
0D Tig1 f10-180 12-26 16 2% thorfated
0.0. Plasma '
0.D. Tig 2
1LD. Tig ‘
For amperage and voltage range of each thickness welded, see attachment to form.




Tube __ 2A WPS-Page2
Rev. 0 Date: 12/06/85
— e

(QW-410) TEGHNIQUE -
String or Weave Bead : String
Torch Gas Cup Plasma Orifice
Size Size
0.D. Tig 1 172"
0.D. Plasma
OD.Tig2
1.D. Tig
Multiple or single pass per side Single
Mulitple or single electrodes Single
Travel speed range 18-30 1P *see attachments for each thickness
Torch Qsdcillation
O.D. Tig 1 Width 25, Frequency 06, Dwell 00 -
0.D.Tig2
O.D.Tig 3
1D, Tig




* ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.

TUBE 2A

Rev. 0
_ Date: 12/06/95
Gauge Torch Amp-Range Volt Range Travel Speed
16 OD#1 716 - 180 12-25 18 - 30 IPM
Plasma
OD#3
D
14 OD#1 110 -~ 180 12-25 18 - 30 IPM
Plasma
OD#3
[12]




|

. jQW-482) WELDING PROCEDURE SPECIFICA

‘WPS - Page 1

*Satellite Location - 35 M, 36 Mill
TION

'FELKER BROTHERS CORPORATION

Procedure Specification No. Tube 38

Supporting PQR NO. Tube 3B

Revision No, _ ¢ Date: 10/09/1993
. WELDING PROCESSES : GTAW

*1 Essential Variable
*2 Non-Essential Variable

BY: Dennls Adler
Date:  70/09/93

Type: Machine

(QW-402) JOINTS Jolnt Details
*2 Joint Deslgn Square Groove [ 1| |
*2 Backing None > l I < 0.004
(QW-403) BASE METALS {(QW-407) ,
*1 P-No. 8 Gr.No.di to P-No. 8 Gr.No._1 Fitter Metal: None .
‘ THICKNESS RANGE
*4 Base Metal : 060 -.156
Deposlted Weld Metal: None
(QW-408) PREHEAT {QW-407) POS TREATMENT
Preheat Temp. Min. 80* F ¢ 1900 - 2050 F.
Interpass Temp. Max, 300*F UICK WATER QUENCH
(QW-405) POSITIONS
2 i Position of Grooves 16 - 0.D.-
4G - LD.
* {QW-408) GAS .
' Torch Shielding Flows, ¢ Backing  Flow Traifing Flow
Gas e Gas Rate Gas Rate
0D. Tig1 85-185 303 Argon . 5-50 Argon 10 - 60
Arg /Hyd CFH- CEH CFH
Plagsma :
OD.Tig2 95-5 1G - 40 Argon 5-80 Argon 5-20
" Arg /Hyd CFH CFH CEH
1.D. Tig rqon 30-45
CFH
*2 (QW-409) ELECTRICAL CHARACTERISTICS
Current: __ DC ‘ Polarity: Straight
Torch: Amps Volis Tungsten Size &
Range Range Tvpe .
0D Tg1 230-350 C_14-28 1/8 2% thoriated
PFlasma ’ ’ .
oD Tig2 160-250 13-25 3/16 2% thoriated
iD.Torch 150 -~ 300 12-17 1/8 2% thoriated
For amperage and voltage range of each thickness welded, see attachment to form.




Tube 38

Rev. 0

WPS-Page 2

Date: 10/09/93

Muitiple or single pass per slde
Mulitple or single electrodes

{QW-410} TECHNIQUE
Sting or Weave Bead ;
Tarch Gas Cup
Size

Q.D. Tig 1 10
Plasma
0.D.Tig2 10
L.D. Tig 10

Travel speed range

Torch QOsgillation
0.D. Tig 1 Midpoint
Plasma N/A
QD.Tig2 3

1D, Tig N/A

Stn‘gg
Plasma Orifice
Size
Single
, Multiple
40 -« 105 IPM

*see attachmenis for each thickness




ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.  TUBES3B

Rev. 0
. Date: 10/09/93
Gauge Torch Amp-Range Volt Range Travel Speed |
OD#1 230-350 14-28 40 - 105 IPM |’
J'soh & Plasma
oD #2 160-250 13-25
iD 160-300 12-17
oD#1 230-350 14-28 40 - 105 IPM
3" sch 10 Plasma : It
OD#2 160-250 13-25
iD 150-300 12-17
OD#1 250-380 14-28 - 40- 105 IPM
4'sch 8 Plasma
" QD#2 160-250 13-25
D 150-300 12-17
Qb #1 250-350 14-28 40 - 105 IPM
4'sch 10 Plasma . .
OD#2 160-250 13-25
iD 150-300 12-17 \
: OD#1 250-350 14-28 40 - 105 IPM
3"sch 10 FG Plasma
OD#2 160-250 13-25
D 150-300 12-17
OD# 1 260-350 14-28 40 - 105 IPM
4'sch 10 FG Plasma . :
OD#2 160-250 13-25
D 150-300 ] 2




WPS - Page 1
*satellite location - 36 Mill, 45 Mill

(QW-482) WELDING PROCEDURE SPECIFICATION

FELKER BROTHERS CORPORATION BY: Dennis Adler
Procedure Specification No. Tube 4A Date: 8/29/95
Supporting PQR NO. Tube 4A

Revision No. 0 Date: _08/29/95

WELDING PROCESSES : GTAW/PLASMA ' Type: Machine ‘

*{ Essentlal Varlable
*2 Non-Essential Variable

(QW-402) JOINTS Joint Details
*2 Jaint Design Square Groove
*2 Backing None

{Qw-403) BASE METALS {QW.407)

*4 P-No. 8 Gr.No. 1 to P-No. 8 Gr. Ne. 1 | Filler Metal: None
' THICKNESS RANGE

*4 Base Metal : 127 -.330
Deposited Weld Metal: None

TREATMENT

(QW-406) PREHEAT :
1900 - 2060* F

* Preheat Temp. Min. 80* F

uick Water Quench

Interpass Temp. Max. 300* F

{QW-405) POSITIONS
*2 Fosltion of Grooves QD Weld 1G, ID Weld 4G4

*1 {QW-408) GAS

Torch Shielding Flow Tralling Flow
Gas Rate Gas  Rate
o.0. Tig 95-5 . 5-40
Arg /Hyd CEH .
Q.D. Plasma 85 - 15 . . 5-40 Argon G-45
Arg /Hyd  CFH CFH CFH
00.Tig 2 96-5 1545 . 6-40 Argon  5-45
Arg fHyd. CFH CFH CFH
1D Tig Argon 15« 45 r )
CFH
*2 {QW-409) ELECTRICAL CHARACTERISTICS
Current: D¢ Polarity: Straight
Torch: Amps Volts Tungsten Size &
Range Range Tvpe
oD.Tig1 I75-300 14 -25 178 2% thorfated
0.D. Plasma 175 - 280 20 -35 316 2% fhorfated
ob.Tg2 175250 14 - 25 3/16 2% thorlated
iD.Tlg  130-230 12-17 1/8 2% thoriated

. For amperage and vollage range of each thickness welded, see attachment to form.




2

WPS -Page 2
Rev. 0 Date: 8/29/95

Tube 4A
{QW-410) TECHNIQUE
String or Weave Bead ; String
Torch Gas Cup Plasma Crlifice
Size Size
Q.0.Tig1 10
0.D. Plastna 125"
0D.Tig2 10
1.0. Tig 7
Multiple or single pass per side Single
Mulitple or single ¢lectrodes Multinle
Travel speed range ' 10 - 40 IPM *see attachments for each thickness
Torch Osclitation
oD Tig1 Forward Deflaction
Plasma N/A
QD.Tig2 Cross Sgam Oscilflation
LD. Tig N/A




. ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.

"TUBE 4A

Rev. 0
Date:_8/29/95

— —
Gauge Torch Amp-Range Volt Range Travel Speed
oD#1 176 - 300 14 - 25 20 -40 IPM
3"sch 40 Plasma 175 - 280 20-35 :
OD#2 175- 250 14- 286
D 130-230 12-17
OD#1 175 - 300 14 - 25 20 -40 IPM
3"sch 40 FG Plasma 175- 280 20-35 '
OD#2 175 - 250 1425
. ID 130-230 12-17
oD#1 176 - 300 14 - 25 20 -40 IPM
4" sch 40 Plasma 175 - 280 20- 36
OD#2 175 - 250 14 - 256
ID 130-230 12-17
oD#1 175 - 300 14 - 25 20 -40 IPM
4"sch 40 FG Plasma 175 - 280 2036
OD# 2 175 - 260 14 - 28
/2 130-230 12-197 :
OD#1 175 - 300 14 - 26 16 - 24 IPM
6" sch 40 Plasma 200 - 270 20-35
OD#2 175 - 250 14-25
D 150 - 200 - 12~ 16
_ OD#1 176 - 300 14 - 25 16 - 24 IPM
6"sch 40 FG Plasma 200 - 270 20-35
OD# 2 175 - 280 14 - 26
1D 180 - 200 12-16
QD#1 175 - 300 14 - 285 16 - 20 IPM
8" sch 40 Plasma 200 - 270 20-35
. OD#2 175 - 250 14-28
iD 180 - 200 12 - 1m0




*Batellita Location « 45 MIlL36 Mili, 75 M WPS - Page 1

(QW-482) WELDING PROCEDURE SPECIFICATION

FELKER BROTHERS CORPORATION

BY: Brad Robertson

Procedure Specification No. Tube 8E Date: 01/25/2010
Supporting PAR NO, Tube 5E

Revision Mo. Q Date: 01/26/2010

WELDING PROCESSES : GTAW/ PLASMA Type: _Machine

*Essential Variable
*Non-Essentlal Variable

{QW-402} JOINTS Jolnt Details
2 _Joint Design Syuare Grogve
*2 Backing None 0.004
{QW-203) BASE METALS (QW-307)
| P-No.. 8 Gr.No.d1 to P-No. 8 Gr.No. 1 Flller Matal:
THICKNESS RANGE
*1 Base Metal ; 063-.164
Deposited Weld Metal: Nong
{QW-406) PREHEAT {(QW-407)
*1 Preheat Temp. Min. 60* F Temps o] 800-2050°F
Interpass Temp. Max. 300*F i uick Waler Quench
{QW-405) POSITIONS - B "
2 Positioh of Grooves _Flat outside diameter of i
: Overhead inside diag _: 2, b
*4 (QW-408) GAS .
| Tarch Shiatding Flow FidRea¥  Backing Flow Tealling Fiaw
Gas Rate Rate Gas Rate . Gas Rats
QD Tigt 88-18 30-50 Argon 5-40
Arg /Hyd CFH CFH
Plasma 85-18 5-35 Argon .8-1.8 Araon 540 Argan 20-50
Arg /H| LM L/M [ s CFH
0D. T2 955 30-50 Argon 540 Argon 0=
Arg [tivd  CFH GFH o _CEH
1. Tig 100% 20-50 .
Ari - CFi
*2 {QW-408) ELECTRICAL CHARACTERISTICS
Current: oc Polarity: Straight
Torch:  Amps Volts Tungsten Size &
Range Range Type .
0.D.Tig1 150450 14-28 1/8 2% thorlated
Plasma  120-240 5.35 316 2% thoriafed
OD.Tig2 160-450 14-25 3/18 2% thorlafed
LD. Toch 120-220 . 13-20 1/8 2% thoriated

For amperage ang vo!taga range of each thickness welded; see attachment to form.



*2

o

Tube 5E WPS - Page 2
Rev. 0 __ Date: 01/25/10
{QW-410} TECHNIQUE
String or Weave Bead : Sking
Toreh - Gas Cup Plasma Crifice
Size Size
Q.D.Tig 1 No. 10
Q.D. Plasma © o 0.093
0.0.Tig2 No. 10
D, Tig No. 10or7
Multiple or single pass per side Single
Mulifple or single electrodes Muitiple
Travel speed range 20-60 {PM *see attachments for each thickness
Torch ' Oscillation
0.0.Tig 1 Forward Deflection
Plasma None
OD. Tig2 Cross Seam Oscifation

1B, Tig . None




ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.

TUBE 5E

‘Rev. 0

Date: 01/26/10

Géuge

Torch Amp-Range Volt Range Travel Speed |
oD # 1 150-300 14-28
3"sch 10 Plasma 120-240 25-35 20-55 [PM
QD#2 150-300 14-26
1D 120-200 13-15 i
QD#1 150-300 14-28 ’
3"sch 10 FG Flasma 120-240 25.35 20-55 IPM
oD#2 180-300 14-25 .
( D 720-200 1575
QD# T 150-300 14-28
4"sch 10 Plasma - 120-240 26-35 20-55 IPM
OQ_E 2 150-300 14-25 - L
D 720-200 7515
: OD#1 150-300 142828
4" sch 10 FG Plasma 120-240 253 20-65 IPM
OD#2 150-300 5 |
iD 120-200 3-15
CD#1 150-30 4-28
6"sch 10 Plasma 120~ 35 20-55 IPM
OD#2 455 -
D 13-15
QD#1 14-28 ) :
6"sch 10 FG Plasma 25-35 20-55 IPM
oD 14-25
1D 13-15
| OD # 74-26 »
8"sch 10 Plasma 120-240 25-35 20-85 IPM
OD#2 150-300 14-25
iD 120-200 13-18
QD# 1 160-300 14-28
8%ch 10 FG Plasma 120-240 25-35 20-55 IPM
OD#2 150-300 14.25
D 120-200 1315 |
: oD #1 150-300 14-28 — i
10" sch & Plasma 120-240 25-35 20-55 IPM li
OoD#2 150-300 14-25 li
mn 120-200 13-20
OD#1 150-300 74-28 :
12"sch 5 Plasma 120-240 25-35 20-55 IPM
QD ¥ 2 150-300 14-25
. D 120-200 13-20
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(QW-482) WELDING PROCEDURE SPECIFICATION

)

- ‘FELKER BROTHERS CORPORATION BY: Dennis Adler
Procedure Specification No. Tube 6F Date:  08/01/04
Supporting PQR NO. Tube 6F ‘

Revision No. [4] Date: 08/01/04
WELDING PROCESSES : GTAW / PLASMA ' Type: _Machine

*{ Essential Variable
*2 Non-Essential Varlable

{QW-402) JOINTS Joint Details
*D Joint Design Square Groave f I |
*2 Backing None . | I I 0.004
- (QW-403) BASE METALS (QW-407)
*4 P-No.8 Gr.No.1 toP-No.8 Gr.No. 1 . Filler Metal: None
THICKNESS RANGE
* : Base Metal : 116 -.,302
' Deposited Weld Matal: None T
- P
(QW-406) PREHEAT {(QW-407) POSTWELD HE&T FIENT
-1 _ Preheat Temp. Min, 60" F Temperature Ra 30 - 2050* F
Inferpass Temp. Max. 300*F Time Range _ ator Quench

‘ (QW-405) POSITIONS
=2 Position of Grooves  Fiaf outside diameter of
Overhead inside diarpet

* {QW-408) GAS
Torch Shielding Flow#2 Backing Fiow Traifing Flow
Gas Rate ‘Qud bajedr Gas Rate Gas Rate
0.0, Tig1 g5-§ 10-20 85-15 10 -25
Arg fHvW LM ' _ Arg /Hvd LM
Plasma 85-15 10 - 20 Argon i-5 85-15 10-25 Argon 5-20
Arg /Hyd LM L/M  Arg /Hyd M LM
0.D. Tig 2 95-5 10-20 : 85-15 10-25 Argon 5-20
(Optionaly  Arg /H) LM Arg /Hvd M LM
LD. Tig 92-8% 10 - 20 . 85-15 10-25
. rg /Hyd LM Arg/Hyd LM
*2 (QW-409) ELECTRICAL CHARACTERISTICS ‘ '
Current: DG - Polarity; Straight
Torch:  Amps Volts Tungsten Size &
" Range Range Tvoe
OD.Tigt 150-250 13-22 1/8 2% thoriated
Plasma 120 -250 21-35 16 - 2% thoriated
OD.Tig2 :
(Opﬁon‘j) 80-150 12-23 316 2% thoriated
‘LD Torch 80 - 150 6-21 1/8 2% thorlated

For amperage and voltage range of each thickness welded, see attachment to form,




Tube 6F WPS - Page 2
Rev..0___ Date: 08/01/04
(QW-410) TECHNIQUE :
String or Weave Bead String
Torch Gas Cup Plasma Orifice
Size Size
.0, Tig 1 No, 10
0.D. Plasma 126"
0D.Tig2
{Optional) No. 10
LD. Tig No. 10
Multiple or single pass per side Single
Mulitple or single elactrodes Multiple
Travel speed range 1325 IPM " *see attachments for each thickness
Torch Qscillation
0.0. Tig 1 None
Plasma None
0.0, Tig2 :
(Optional) Cross Seam Osciflation (Optional)

LD. Tig

None




ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.

i

TUBE 6F

Rev. 0

Date:_08/01/04

Gauge Torch Amp-Range Volt Range Travel Speed
OD#1 150 « 250 13- 22 13- 25 1PM
14" sch 5 Plasma 120-250 21-35
OD#2 80-150 12-23
D 80-150 16-21
QD #1 150 - 250 13-22 13- 25 IPM
14" sch 10 Plasma 120-250 21-35
QD#2 80-150 12-23
ID 80-150 16 - 21
OD#1 150 - 250 13-22 13-25IPM
16" sch & Plasma 120-260 21-36
OD#2 80-150 12-23 I
| D 80-150 - 16-2 l
OoD#1 160 - 250 13- 25 PM
“ 16" sch 10 Plasma 120-250
OD#2 80-150
iD 80-150 I
OD#1 3. 251PM
" 18"sch & Plasma ' i
QD#2 “
I . - _
oD #1 13-251PM |
18" sch 10 Plag i
; I
| . QD#1 150 - 250 13- 25 IPM
20"sch 5 Plasma 120-250
: QD#2 80-150
{D 80-150 .
- OD#1 180 - 250 13 - 25 IPM
20" sch 10 Plasma 120-250
OD#2 80-150
ID 80-150
OD# 1 150 - 280 13- 25 IPM
24" sch & Plasma 120-260
QD #2 80-150
iD 80-150
- OD#1 150 - 250 13 - 22 73 - 25 IPM
24" sch 10 Plasma 120-250 21-35
OD#2 80-150 12-23
D 80-150 16 - 21

X = Optional




WPS - Page 1
*sattelite loc 75 mill

(QW-482) WELDING PROCEDURE SPECIFICATION

FELKER BROTHERS CORPORATION BY: DENNIS ADLER
Procedure Specification No. TUBE 7A Date: _03/18/2009
Supporting PQR NO. TUBE 7A

Revision No. 0 Date: _03/18/2009

WELDING PROCESSES : GTAW/PLASMA Type: MACHINE

*Essential Variable
" *Non-Essential Variable

(QW-402) JOINTS , Joint Details
*2 Joint Design SQUARE GROOVE [ . |
*2 Backing NONE ‘ | 1 | . 0.004
(Qw-403) BASE METALS (QW-407) :
" PNo. 8 Gr.No,1 toP-No.8 Gr.No. 1 Filler Metal:, %, None
THICKNESS RANGE w
*i Base Metal : .097 - .253 .
Deposited Weld Metal: NONE
{QW-406) PREHEAT - (QW-407 TN
* Preheat Temp. Min 60* F 1908- 2060 F
Interpass Temp. Max. 300* F QUICK WATER QUENCH
{QW-405) POSITIGNS
.t Position of Grooves FLAT QUTSIDE DiA -
: QVERHEAD INSIEE ‘
* {QW-408) GAS
Tarch Shielding Flo g Backing Flow Trailing Flow
Gas Rate Gas Rate Gas Rate Gas Rate
op.Tigt 8845 - 520 - 5-20 Argon 5-20
ArafHyd L Argen LA L
O.D.Plasma 95-5 - 5-20 Argon 5-20 ' 5-20 5-20
Ara/Hyd L Argon - LM Argon LM
0OD.Tig2 - 8565 520 5-20 -
Arg/Hyd LM Ardon i
L.D. Tig 100% 520 .
Ar L/M
2 {QW-409) ELECTRICAL CHARACTERISTICS
Current: DC Polarity: Straight
Torch: Amps Volits Tungsten Size &
_ Range Range Type
oD Tgt  120-240 13-22 1/8 2% thorlated
0.D. Plasma  120-250 20-30 316 2% thoriated
0D.7Tig2  120-200 1322 316 2% thoriated
1D, Tig 120-200 13-22 532 2% thoriated
|_For amperage and voltage range of each thickness welded, see attachment fo form.



LD, Tig NONE

Tube 7A WPS - Page 2
Rev. 0 Date: 3/18/09
(QW-410) TECHNIQUE '
String or Weave Bead : STRING
Torch BGas Cup Plasma Orifice
Size Size
0.D. Tig 1 i0
C.D. Plasma 0.125 _
0.0, Tig 2 10 ‘
LD. Tig 10
Multiple or single pass per side SINGLE
Mulitple or single elecfrodes MULTIPLE
Travel speed range  15-25 IPM *see attachments for each thickness
Torch ) Oscillation
0.0 Tig 1 FORWARD DEFLECTION
0.D. Plasma NONE _
0.D.Tig 3 CROSS SEAM OSCILLATION (OPTIONAL)




ATTACHMENT - WELDING PROCEDURE SPECIFICATION NO.

TUBE7A
Rev. 0
Date: 3/18/08 ]

iD

Gauge Torch Amp-Range Voit Range Travel Speed

OD#1 120-240 13-22

10" SCH 10 Plasma 120-250 20-30 15-25 IPM
OD#2 X 120-200 13-22
D 720-200 7522
oD #1 120-240- 13-22

T0"SCH10FG Plasma 120-250 20-30 18-25 IPM
OD#2 X 120-200 13-22
iD 120-200 13-22
QD#1 120-240 13-22

10" 1/4 WALL Plasma 120-250 20-30 . 15-25 IPM
oD#2 X 120-200 13-22
iD 120-200 13-22
oQD#1 120-240 13-22

12" 1/4 WALL Plasma 120-260 20-30 15-25 IPM
OD#2 X 120-200 13-22
ID 120-200 13-22
oD#1 120-240 13-22

12"SCH 10 Plasma 120-250 o 15-26 IPM =
OD#2 X 120-200
D 120-200
OD¥1 120-24
12"SCH 10 FG Plasma 15-26 IPM-
OD#2 X o

oD #1

Plasma

OD#2

D

i

X = OPTIONAL




