State of Wisconsin

CORRESPONDENCE/MEMORANDUM

DATE: September 15, 2003 FILE REF: 3320
TO: All Wisconsin Licensed Well Drillers & Pump Installers

FROM: Mark Putra - WS/2

SUBJECT: Proposed Welding Specifications

At last winter’s Continuing Education Seminars we discussed new welding specifications the Department
had developed by the Northeastern Wisconsin Technical Institute. We had these specifications created as
part of the proposed code revision. They are designed to be used in conjunction with the American
Welding Society Manual AWS D10.12 in order to clarify and strengthen the code requirements of Section
NR 812.18.

Performing welding jobs according to these specifications will help ensure steel casing pipe and pitless
adapters are adequately welded according to the standards of both the American Welding Society and the
State Private Well Code.

At the Continuing Education Seminars we had discussions regarding how the Department should best
implement these specifications once they become part of the administrative rule (NR 812). We received
many suggestions from you. Several of you asked if we could provide copies of these specifications to
you. We have placed these specifications here on our Web Site for your inspection.

These specifications include the following:

WDNR-BU2-2G1 (SMAW) Butt Welding for casing pipe ("Stick" welding) using 6010/6011&
7018 electrodes (3/17/2000)
WDNR-BU2-2G2 (SMAW) Butt Welding for casing pipe ("Stick” welding) using 6010 &
7018 electrodes (3/17/2000)
WDNR-BU2GF-2G (FCAW) "Flux-cored, wire-feed" Butt Welding for casing pipe using
E71TG-G/E71T-8 (NR212, NR203 or NR232 wire; excluding NR211 wire)
(3/17/2000)
WDNR-BU2GF-2G (FCAW) "Flux-cored, wire-feed" Butt Welding for casing pipe using
E71TG-G, Lincoln NR212 wire (3/17/2000)
WDNR-BTC-P4-SM (SMAW) "Stick" Single Bevel Groove/T-Joint for pitless adapters
using 7018 electrode (4/19/2002)
WDNR-BTC-P4-GF (FCAW) "Flux-cored, wire-feed" Single Bevel Groove/T-Joint for pitless
adapters using E71TG-G or E71T-X wire, excluding NR211 wire) (4/19/2002).

Please be aware that if you do not have extensive formal training in welding you may find these
specification sheets confusing. However, one of the Department’s goals of Continuing Education will be
to provide training to help you understand what the specifications mean and how they can be met. If you
have specific questions about them you may contact Eric Brach at (715) 421-7804.

We will also be asking for additional input from you regarding welding issues in a questionnaire you will
be receiving in the next few months.
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- Welding Procedure Specification @fh

WPS Ne wma‘suz-am Dalu afri2000 8y Type  Manual 1 Machine | |
Authorized By Date _ Semb-Auto O Auto [
Weiding Process(es) SMAW ;.5" r:;@ed Metal o ) quua &71 1
Supporting POR(S) WDNR-BU22G1A ksl ST Ziek "':7 i
JOINT i
Type Butt et -;,,_.-—5}{
Backing Yes [] No [  Single Weld ] Double Weld [J ‘_E_LT
Backing Materisl  Backing Weld L._,'H_“ S
Root Opening 1/32-3132in  Root Face Dimension 1/16-1/8 in.
Groove Angle 60-70deg Radius (J-U) Not Used o e s
ckGoge Yo O Mo B Sla Rl
Method  NIA __":"|,f e o] el Bt
BASEMETALS (F/pe To PIpT) ' POSITION
Material Spec.  ASTM A53 to ASTM A53 Position of Groove 26 _ Filet 2F
Typeor Grade Grd B . to Grd B Vertical Progression:  [] Up ~ 1 Down
| Thickness: Groove ( in ) 0.187 - Unlimited ELECTRICAL CHARACTERISTICS ]
] Fillet(in )0.187 - Uniimited | Transfer Mode (GMAW)
| Diameter (Pipe, in ) o -8k - | Short-Circuiting (| Globutar [ Spray [
FILLER METALS ~ | Cument AG[] DCEPE DCEN O Pulsed [
AWS Specification  AS.1 | Other
AWSE Classification Esgln_mm_ e Tungsten Electrode (GTAW)
Size NIA _ Type
R S — ! TECHNIQUE
Flu Gas NIA Svoperorviesmbons Bol 3
NIA Compostion NIA Multi-pass or Single Pass (per side) H"ﬂﬁ!(&f!’;ﬁg'&w")
Electriode-Flux (Class)  FlowRate WNA | MNumberofElecrodes 1
F3& F4  GasCupSize NIA Electrode Spacing Longitudinal L 1L A
— Lateral NJ/A ]
P;EETTW._ Min. 32degF | Angle MA
Thickness Uplo 34" Temperature 32 deg F Contact Tibe o Work Distancs:  NIA___
Over 34" to 1-1/2° s0degF Peening  Not Required
| over 022 150deg F | IMerpessCleaning  Chip, BrushorGrind |
Over 2412 225deg F POSTWELD HEAT TREATMENT  PWHT Required [
Inferpass Temp., Mln 50 Eg Max. 4?5 deg F Temp. MolRequired  Tme =
=) ' wnﬁ@r?piac_eﬁé_— . _ N
Layer/Pass Process Filler Matal Class Diameter Cur. Type Amps or WFS  Volls Travel Speed  Other Motes
{ Root SMAW ESD1vE011 1B DCEP B0-110Amps 21-28 5-Tipm
FillCap  SMAW  E7018 18 DCEP  135-160Amp  20-27 4-ipm
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Welding Procedure Specification WDNR-BU2-2G1
—_ B S e —
3 ~
% NG N
i X om
| L
A
~ - R
| Base b/;ééal [ Groove Preparation - ‘
‘ ! | Thickness | Root Opening | Tolerances | Permitted | ‘
Welding | Joint LUZ“““m,“?ﬂ, ' Root Face As Detailed | AsFitUp | Weiding |
Process | Designation T1 T2 ! Groove Angle | (see3.13.1) | (see3.13.1) Positions Notes
| R=0t0 1/8 | +116, -0 | +1/16, -1/8
i | \ i
SMAW B-U2 U |- f=0to 1/8 +1/16, -0 | Not limited ‘ Al'l D, N
‘ o =860° +10°, -0° +10°, -5°
; i R -
MEMO -
The root pass may be applied with either 1/8"E6010 or E6011 and shall have the root surface ground, chipped R
or brushed clean before applying the cover pass with E7018. The maximum root surface reinforcement shall
1116 in. and the maximum face reinforcement shall be 1/8 inch. The minimum effective throat of the weki shall be
equal 1o the pipe wall thickness. This procedure requires a root pass with £6010 or E6011 having @ maximum
root layer thickness of 0.210" (including root reinforcement). The fillcap pess layer is applied using one pass
with §/32 inch E7018 electrode.
. —




Wis. Dep't Natt P 2
W%Pro &« ~ WDNR-BU2-2G2
F -
WPSNo. WDNR-BU2-2G2 Date 311%2000 By
Authorized By _ Date
Welding Process(es) SMAW é.j'[ relded Metal ) |
Supporting POR(s) WONR-BU2-2G2A tre weid:
- R - _—
JOINT ,
Type Butt
1
A — —
* - Current AC [J DCEPRX DCEN (0 Puised O
Other -
Tiimmabam =|AMA. (GTAW)'
Type N/A
b e o er e e s o o a] — -
PREHEAT
Preheat Temp., Min. 32deg F
Thickness Upto 3/4" Temperature 32degF
Over 3/4" to 1-1/2" 50 deg F
Over 1-1/2" to 2-1/2" 150 deg F
Over 2-1/2" 225deg F POSTWELD HEAT TREATMENT  PWHT Required (]
Interpass Temp., Min. 50 deg F Max. 475deg F o Temp. N/A Time N/A
WELDING PROCEDURE B
Layer/Pass Process  Filler Mecalclm/og@jcm Type Amps or WES:  Voits “Tréivel Speed  Other Notés

DCEP
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Welding Procedure Specification =~ . WDNR-BU2:2G2

3

Single-V-groove weld (2)
Butt joint (B)

Base Mefl.a.l | Groove Preparation | |
| Thickness Root Opening ~ Tolerances | Permitted |
Weldng, _ Jokit (Usunlimited) | RootFace | AsDetailed | AsFitUp | Welding |
Process | Designation|  T1 T2 | Groove Angle | (see3.13.1) | (see3.131) | Positions Notes
R=0t% 1/8 +1/16, -0 +1/16, -1/8 .
SMAW B-U2 | U |- f=0tot/8 | +1/186, -0 Not limited Al DN |
I |
' ! ' | a=60° +0*, 00 | +10°, -5 |
(S [ i | _| . il
MEMO

The root pass may be applied with either 1/8" E6010 or ES011 and shall have the root surface ground, chipped
and brushed cleanad before applying the cover pass with E7018. The maximum root surface reinforcement shall ‘
be 1/16 in. and the maximum face reinforcement shali be 1/8 inch. The minimum effective throat of the weld shall
be equal to the pipe wall thickness. This procedure requires a root pass with ES010 or EB011 having 8 maximum
root layer thickness of 0.210" (including root reinforcement). The fillicap pass layer is applied using two passes
with 1/8 in. ET018 having a maximum thickness of 0.285 (including face reinforcement).




| WPS No.

WDNR-BU2GF-26

Wis. Dep't of Natural Resources

Welding Procedure Specification

Page 1of 2

WDNR-BUZGF-2G

Date 3/17/2000 By m Type Manual [J  Machine [
Authorzed By - Date Revision Semi-Aute = Auto [
Welding Processes) Foaw [ flux—~cored are weld) )ﬂfrecrualiﬁ&d O 7 J

5 e ¥ e e fd it h
Supporing POR(s) ~ WDNR-BU2GF-26A | COW7/Rucus fesd wire W 17
JOINT | [T

Typs. Dutt — = *;: = "y_/_ﬁ‘i

Backing Yes (1 Mo [x]  Single Weld ] Double Weld [ [ __l[ 2

Backing Material  Backing Weld s e P

Root Opening 1/327-3/32"  Root Face Dimension 1/16°-1/8" See ?nv\,{ =X

Groove Angle 60-70deg Radius (J-U) Mot Used | el S S— ([

= | amwe | mereemini | s S | b | v | g ||

Back Gouge  Yes (1 No [ |[-'-'—“' S e o T =

Method T e | e
 BASE METALS _(ﬁ'Fpg Te pipe) POSITION

Material Spec.  ASTM AS3 o ASTM A53 Position of Groove 26 Fillet 2F

TypeorGrade GrdB to Grd B ertical Progression: O up ] Dewn )

Thickness: Groove( in ) 0.187 - 0.500 | ELECTRICAL CHARACTERISTICS

Fillet (in ) 0.187 - 0.500 Transfer Mode (GMAW):

Diameter (Pipe, in ) 40 _ - 80 Short-Circuiting [] Globular [ Spray LI
| fienmeTaLs ~ | Cument AC [J DCEPL] DCEN [§ Puised

AWS Specificats 20 . Cther i

AWS Classificalibn E71TG-GIET1T-8 Tungsten Electrode (GTAW): |

J s Size NIA ~ Type NIA

i — TECHNIQUE |
| SHIELDING _ .
| Stringer of Weave Bead Both [

Fiux Ges NIA 4 . Ny

Low Hydrogen Composition NIA | Mutti-pass or Single Pass (per sie) Muhepte

Electrode-Flux (Class)  Flow Rate  NIA || Humbar.of Ebcfmd&‘- 1_ n EHE

Es Gas C.up Size  NIA Elactrode S[ﬂﬂ‘l‘l‘@i Lﬁi'lgm.lfjll'iﬂl MIA

— — Lateral  NiA
PREHEAT pngle  NIA |
Temp., Min. 32degF e
Fam e, o ';r'eﬂ' e Contact Tube to Work Distance  3/8"-314
i 5 F 2
Thickness Upto 3/4 emparaiune = dﬂ : ing Not Required
o il L e Interpass Cleaning  Chip, Brush or Grind
Over 1-1/2" to 2-1/Z° 150 deg F ;
Over 217" 225 deg | POSTWELD HEAT TREATMENT  PWHT Required [
Interpass Temp,, Min. S0degF ~ Max. 475degF Temp. Not Required Time .

WELDING PROCEDURE

Travel Speed  Other Motes

Layer/Pass Process

Eiller Metal Class | Diameter Cur, Type Amps or WFS | Volis

FCAW
FCAW

Reot
Fill'Cap

0045 DCEN
" 0.045° DCEN

EFTGE-G
ETTG-G

140-170A 17-185
125-180 16518

6.5-10ipm
&-8.5ipm

130-150 ipm WFS
110-125 ipm WFS
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Welding Procedure Specification WDNR-BU2GF-2G

‘ Single—\!—graove weld (2} |

Butt joint (B)
7 T
| .
' T _Eaee Me_téj Gmwe Preparation 5 '
Thickness Root QpEmng - Tolerances | Permitted Gas | g‘
Welding | Joint { U=uniimited ) Root Face As Detailed As Fit Up Welding | Shielding | é
Process | Designation b T2 | Groove Angle | {see 3.13.1) {see 3.13.1) | Positions | for FCAW, s
| | : » :ga"m %{33- I: rot
ceany | BYZGF | u . f Vi to 118 | All -
i
| | =807 | L ; _Oo | +1D-u _Bu | requn
I
MEMO

MﬁmﬁminREﬂﬂwMREﬂur%hbﬂﬂEﬁT—BUm&}myaimbemed

Thu LTI rc:-ot surface reunfn:wnm shall be 1.*.1"1’-:'“1n and the maximum face reinforcement shall be 1/8 inch ‘
with a nsmantomebasanmmﬂwmmmumwddeﬁechvammtsmnbe Itnth& i

thickness YThis procedure does not allow the use of NR211 electrode. NR212 was used to quakfy this welding procedure.
__.————___-_--_
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_ _ _ ) We_ldlng Procedtfre Specification WDNR-BU2GF-2G
i SBingie-V-groove weld (2)
| Butt joint (B)
| =
_:’%\\
) E g
T ‘? —— TEA
| I
J __*_ e
__,| |_,_ i
. | Base Metal  Groove Preparation * ]
| Thickness Root Opening | Tolerances Permitted | 5as BI‘
Welding |  Joint {U=unlimited } | RootFace | AsDetalled As Fit Up Weiding | Shielding :
Process | Designabon T I T2 | Groove Angle | (see3.13.1) | (see 3.12.1) | Positiens |for FCAW| s
| ‘ R= za_!n %@l .
| | i ot |
| o | B-U2-GF U | - f=fiLto 1/8 All S -
| : | o= 80g* +10* , 0" +10° AF .

MEMO
| The maximum root surface reinforcement shail be 1/16 in. and the maximum face reinforcement shall be 1/8 inch
with @ smooth fransition to the base metal. The minimum weld effective throat shall be eqgual to the pipe wall

thickness. This procedure does not aflow the use of NR211 electrode. NR212 was used to gualify this welding procedure
Alternatively NR2032 or NRZ32 or Hobart E71T-8 (7T018) may also be used.




Wis. Dep't of Natural Resources 2
Welding Procedure Specification WONR-BUZGF-2G__

WPsSNo. WDNR-BU2GF2G  Date JA7720008y .. Type wal [ Machine [
Authorized By Date Revision wto (3 Auto () [
Welding Process(es) fcaw /Flux -cored are weldii ifiod [ '
Supporting PQR(s) youa.sbzcs.zca ('Continuons wire we/c/g)_
JOINT [ o
Type Buit Ty —<
Backing Yes ) No @  Single Weld X Double Weld O l‘f + ¥
Backing Material  Backing Weld o ¥+
Root Opening 1/32°-3/32" _ Root Face Dimension 1/16™-1/8" |
Groove Angle 60-70deg Radius (J-U) Not Used : 1.
Back Gouge Yes 0 No & )
Method  NIA ; ol
Position of Groove 2F E
: Verticai Progression: O up™~ wm .
ELECTRICAL CHARACTERISTICS ;
Transfer Mode (GMAW): E
Short-Circuiing (1 Globutar 0 pray O
FILLER METALSV Cument AC (0 DCEPO DCEN R Puised [J
AWS Specification  A5.20 N Other - o
AWS Classification E7T1TG-G ¢~ Uuncoln NR212 Tungsten Electrode (GTAW):
Size NIA ___ Type NIA _
SHELDING TECHNIQUE
. Fiux Gas NIA . Stringer or Weave Bead Both
Low Hydrogen Composition NIA . .- _ Multi-pass or Single Pass (per side) Muitiple
l Electrode-Fiux (Class) ~ Flow Rate  NIA - .| Numberof Electrodes 1
F8 _ GasCupSize NIA_ Electrode Spacing: Longitu N/A ool
i o . L o ————. NIA
P?’Evel:::t:‘em., Min. 32deg F Ange M
Thickness Uplo3/4" Tempersture 32deg F Contact Tube to Work Distance  J8"42"
Over 3410 1172 S0degF Peening Not Required -
Over 112" to 2-112° . . 1s0deq F ﬁlnﬁarpas Cleaning  Chip, Brush or Grind
Over 2172 225deg F POSTWELD HEAT TREATMENT . PWHT Required {1
Interpass Temp. Min. S0deg P Max. 475degF | Temp. NotReguired Time |
WELDING PROCEDURE |
LayerfPass Process r Cur. Type Ampe or WFS  Volits Travel Speed  Other Notes |
| Root FCAW JPCEN  140-170A  17-185 6.510pm  130-150 ipm WFS

| FiWCap FCAW . 0.045* /DCEN 125-160 16.5-18 6-8.5ipm 110-125 ipm WFS




Wis. Dep't of Natural Resources

Welding Procedure Specification

Single-V-groove weld {2}

Page 1 of 1

WONR-BUZGF-2G

[ Butt joint (B)
i S "
i
i * —+—- T1
[ I ¥
—-—| |--— R
_ Base Metal Groove Prepafaﬁan
Thickness Root Opening Tolerances | Permitted Gas g'
Welding | Joint | (U=unlimited) | RootFace As Detailed AsFitUp | Welding | Shielding | T
Process | Designation]  T1 | T2 | Groove Angle | (see 3.13.1) {see 3.13.1) | Positicns |for FCAW, 5 |
| R=0to 1/8 +1/18, -0 +1/16, -1/8 " ] A
Wy ot
| Shann B-U2-GF U - f=0to 1/8 +1/16, -0 Not limited Al -
| LIkF
I FCAW | a = B0° +10° . 0° +10® -5 requi M
E . . B S
MEMO

thickness.

The masimum root surfacs reinforcement shall be 1/16 in. and the maximum face reinforcement shall be 1/8 inch
with @ smoath transition to the base metal The minimurn weld effective throst shall be equal to the pipe wall
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Welding Procedure Specification WDNR-BTC-P4-SM

N

ELECTRICAL CHARACTERISTICS
Transfer Mode (GMAW):

Short-Circuiting [] Giobular (]  Spray [

FILLER METALS Curent AC [0 DCEPX DCEN [ Pulsed []
AWS Specification AS.1 : Other
AWS Classification E7018 Z Tungsten Electrode (GTAW): ‘
Sze N/A Type N/A P
SHIELDING — s TECHNIQUE
Flux Gas NIA o Stringer or Weave Bead Both
. Low hydrogen Composition N/A Muilti-pass or Single Pass (per side) Multipie
Electrode-Fiux (Class) =~ Flow Rate  N/A Number of Electrodes 1
F4 ) Gas Cup Size N/A Electrode Spacing: Longitudinal N/A o
PRENEAT s Lateral  NIA
Preheat Temp., Min. 70 deg F | Angle  NIA
Thickness Upto34”® T . 70deg F o Contact Tube to Work Distance NIA
Over 3/4" to 112 - NIA Peening Not Required
Over 1-1/2" to 2-1/2° ;U—A——__ interpass Cleaning Chip, Brush or Grind ‘
Over 2-1/2" NIA POSTWELD HEAT TREATMENT  PWHT Required (] ©
interpass Temp., Min. 70deg F Max. 450 deg F Temp. Not Required Time

D fmrgat §

| SMAW E7018

| SMAW  E7018

| SMAW E7018
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Welding Procedure Specification

Page 2 of 2

WDNR-BTC-P4-SM

- Single-bevel-groove weld (4)

joi S(E) R
Corner joint (C) o
T-joint (T)
|
-, =
| y s S
S “f_ “h ™
| i
™N
i--n—Tz—--
[ Base Metal | Groove Preparation 2}
Thickness | RootOpening|  Tolerances Permitted | Weld
Welding | Jaoint {U=unimited ) | RootFace As Detailed As FitUp Welding | Size
| —
Process | Designation] T1 | T2 | Groove Angle | (see3.12.3) | (see3123) | Posions| (E) | Notes
| R=0 +1/18, -0 +1/8, -1118 | | a5 | |
SMAW | BTC-P4 U U f =1/8 min unfimited +1M1B All S-1/8 | EJ |
! o = 45° +10°, 0° +10", 5° ‘ | v ||
I 1

MEMO

.:[;hiﬁwﬂdwmeduramdwehmadfwﬁnwddhgdﬁﬁmaﬂnpﬁmwiﬂtﬁmshh&hdntﬂa]m“ﬂngmm
minimum fillst weld size shall be 516 in. and shall be applied in two layers The weld parameters for this procedure were

lrmmndadﬂmﬂfﬂ“bamadfarmnmm. EV01E low hydrogen electrodes shall be purchased in hermetically seaied

cantainers and after opening shall be stored In ovens held at a temperature of at least 250 deg Fand in accordance with the
latest edition of AWS AS.1.

establised using EV018 electrode. This procedure is for welding of filet welds in all positions using 1/8 or 5/32° glectrode. Itis
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Welding Procedure Specification

| WPSNo. WDNR-BTC-PA-GF Date By o Type Manual J
‘ Authorized By Date 4’19!2002 ) Semi-Auto X
Welding Process(es) F/a x-corez are h'e/ Prequﬁ.a O
Supporting PQR(s) WDNR-BTC-P4-GF-2F R-BTC-P4-GF WDNR-BTC-P4-GF-3F
JOINT St e ) 6
Type 8 ' Tt N
Bors wrtal ‘Genmve Pmpareten
Posese] Oesipuien] T u | ewiage | smans Seed12n | Peies] U5 | Newe
) N O ) o I
- LY 4 - e -r. e o . I‘:
* 1
we ( in h - 1
‘itlet (in
in)
on AL__ J—— . - -,
on ET1TGG Tungsten Electrode (GTAW):
ize NIA Type NIA
excluding NR211 Stze e
TECHNIQUE
|
POSTWELD HEAT TREATMENT  PWHT Required [J
Temp. Not Required Time _
weu:mc PROCEDURE

FCAW | ET1TG-G 0.045 DCEN 122-155A ; 17-19 46ipm
; FCAW E71 TG—G 0.045 'DCEN 125-160 17-19 ! 3—7ipmﬁ
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Welding Procedure Specification WONR-BTC-P4-GF
‘Single-bevel-groove weid (4)
Butt joint (B) 7 l
Corner joint (C) a S(E) R
T-joint (T) £ < -
; : i
{ I i
: : : : L
!5 | _ 7 | 4 s #
<~ s "+_ T
. QLI
-.._RA_ ..... H :r\_‘
lea
'E-—T 2 -
B Base Metal Groove Pmpaﬂﬁ;_ | |
Thickness | Root Opening Tolerances Permitted | Weld | |
Welding]  Joint { U=unlimited ) | Root Face As Detailed As Fit Up Welding | Skze | |
Process| Designation| T1 | T2 | GrooveAngle | (see3.12.3) | (see3.123) | Positions| (E) | Notes
R=0 +1116, 0 | +18,-1/18 FH | s |
GMAW | Ly : | AB
| — nlimited ———
roaw | BTC-PAGF| 14min | u | {=1/8min unlirnit +1/16 | L ey
@ = 45° +10°, -0° +10°, -5° V, OH | S18 | NV
MEMO

This weld procedure was developed for the welding of pitless adapters with the self shielded flux cored arc welding process,
The minimurm fillet weld size shall be 5716 in. and shall be applied in two layers. The weld parameters for this procedurs were
establised using NR212 ET1TG-G and any of tha saif shislded flux cored electrodes may be used with the execption of NR211.
This procedure is for welding of fillet welds in all positions using 0.045 dia electroda.




