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trzata ; 10-17-78 ~ Figure 6 revised,
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1ssue B 11-13-78 " Paragraph 4.3 added, Figure 9 added, Paragraph

6.3.1.2 revised. Figure 2 revised. po®
VE 425;5, [ Qr Sl v ¥ s
/ i1 40 =7
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-NOTE~
waen res isions to essential variables are made to a TS referencing this pro-
cecive, a new revision numler will be assigned to the WPS and that revision
will be submitted to ap:licable clients for approval.

‘™en editorial corrections, changes in nonessential variatles or additional
information for clarifization are made to a WPS re’erencing this procedure,
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for use. and that proceiure will be subzicted to aoplicable clients for infor-

maticen. -

‘™3 revisions and issues snill be approved by Disve 7.a. and revieved by tle
autnorized insoectaT (A.1./A.%.1.) prior to use in fabrication.
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SCOPE

parapeters for those essential and

This specification contains
to welding performed in accord=

nonessential variables applicable
ance with the ASME Boiler ané Pressure Vessel Code, which are shop
standards and, therefcre, not variables for welding at Drave Pipe
Fabrication Division. This specification is incorporated into
welding Procedure Specifications (WPS's) by reference in each WPS.
Some paraceters that vary only by process or veldnent material are
1isted here and referenced im the WPS in sufficient detail to
comply with Code requirements.

The parameters for nonessential variables contained in this speci-
fication may be modified to meet special customer requirements by
the generation of contract addenda to this specification.

for essential variables contained im this specifi-
PQR(s) referenced in each WPS.

The paranmeters
cation are qualified by the

This procedure does not control the imspection regquirenents oOT the
acceptance criteris for welds. Inspection and acceptance levels
shall be as shown in Drave Standard Shop Procedures.

This revision complies with the requirements of the ASME IX (and
addenda) applicacle on the date of issue of this procedure. This
procedure snall be revieved for compliance with later editions and
addenda, and revised only as required.

QUALIFICATIONS

WrS's, welders, and welding operators shall be qualified per the
ASME Boiler and Pressure Vessel Code, Sections III and IX, unless
otherwise specified.

WPS's must be used exactlv as written, with the exception of purge

requirements (See 1C.2). Any desired changes should be referred to
Drave Welding Engineering. Changes may require revision of a WPS,

qualification of a new WPS, or selection of a different WPS.

WELDING PROCESSES

The welding process(es) (including type-manual, sexiautomatic or
machine) shall be as specified ir the applicable WPS,

RECEWVED L. E & C.
MAR 1 8 1980

SEABROCK SIATION
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Jel Processes shall be referred to by standar meding ciety
(AWS) abbreviations. See Figure 4. ﬁfﬁfﬁ’m U. t (-4 t

3.3 All root processes are one pass. MAR 1 B 1980
4.0 JOINTS
4.1 Joint designs shall be as shown on the k“SSEoArB)grogeK.eerMJu.u the

WPS te the group(s) shown in Figure 8 of this procedure or other
Drave dravings or standards.

4.1.1 Group A, D, E & F joints may be wvelded from both sides (double welded).
&.2 Backing rings, when used, shall be as specified in the WPS.

4.2,1 Metallic Sacking ring composition shall be similar to the base material
being joined, unless otherwise specified in the WPS.

2 Non-metallic backing rings may be used.

L.3 Standard root opening tolerances are given in Figure 9 for uniaxial,
single welded, pipe-to-pive, full penerration butt welds, Weld
joints which cannot be machine beveled (e.g., laterals) may not meet
the above tolerances. 1In these cases, the backside of the root will
be visually inspected; ground, backgouged and backwelded as necessary,
to provide for full penetzatiom.

5.0 BASE METALS

) Base metals tc be joined shall be specified in the WPS by ASMZ Ix
"P" numbers, when available, or by material descriptiom.

5.2 WPS's designated for use for impact tested fabrication shall zlso
show the "P" number group(s) and thickness range to which the wPS
is avplicable.

5.3 Base metal thickness ranges qualified shall be as specified in the
WPS.,
5.4 The maximum bead thickness shall not exceed 1/27.

6.0 FILLER MATERIALS

6.1 Filler materials specified in each WPS are selected with considera-
tion of the compatibility of the base and filler metals from the
standocint of metallurgical properties, postweld heat treatment
design and service requirements, and mechanical properties.

6.2 Consumable inserts, when used, shall be specified in the WPS and
shzll be similar in cormmosition to the filler material to be used
for the balance of ihe weld, unless otherwise specified,

8.3 Drave 521 filler raterial and Dravo 321 insert material are pur-
chased to the followving recuirements: :
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6.3.1
$.3.1.1
6.3.1.2
6.3.2
6.3.2.1

6.3.2.2

€.6

6.7

6.8

7.0

7.1

Tl
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Manufacture and package in accordance with:
SFA 5.18, Class E70S-GB for GTAW and GMAW.
SFA 5.20, Class E70T-G for FCAW.

Chemistry to be in accordance with:

SFA 5.23, Class B3 ;or FCAW.

SFA 5.23, Class EZ3-B3 with the silicon range modified to 0.40 to
0.75 and the carbon modified to 0.14 maxizum for GIAY and GMAW.

Proprietary electrodes may be used and certified provided all re-
quirements of Dravo 521 are met.

Welding flux for submerged arc welding snall be as specified in
the WPS (by class, when applicable--otherwise, by trade name). See Fizure 1D
for flux trade names used bv Nravo (unless otherwise snecified ia PS).

For submerpged arc welding, the allov content of the weid is not
largely depencent upon the composition of the flux.

The SMAY process shall not utilize electrodes larger than 1/4"
diameter.

Supplemental filler metal, when used, shall be.as specified in the
”sl N

STA and AWS specifications may be used interchangeably on IPS's
ané FQR's for those SFA specifications which contain a statement
that they are identical to the AWS specification.

POSITIONS

The welding position shall be as specified in the WPS.
Definition of TOP QUARTER - with the pipe in the 5C position, weld-

ing is from the three and nine o'clock positions upward to twelve
o'clock; or from twelve o'clock downward to three or nine o'clock.

The pipe is then rotated 180 degrees and the same seguence is
repeated.

RECEVED L. E & €.
MAR 1 § 1380

SEABROOK STATION



se. 80 Page 4 of 1,

DRAYO CORPORATION - PIPE FABRICATION DIvISION - MARIETTA, OHKIO ’ CWS~1
! 0' \L:
DRAVO CORPORATION DATE__J=14=75
GENERAL WELDING SPECIFICATION CH. SRE

D‘g——%l

F.P. Qooze -ode

8.0 PREHEAT AND INTERPASS

8.1 Preheat temperatures for welding shall be as shown in Figure 1,
attached, unless otherwise specified in the WPS.

8.2 Interpass temperature control shall be as shown in Figure 1, at~-
tached, unless otherwise specified in the WPS.

8.3 When welding is interrupted with loss of preheat, it may be re~
sumed only after the weld surface has been cleaned and prenheat has
been reinstated. A 3/8" thickness of weld deposit (or for P-4 and
P-5 material 25 per cent of the welding groove depth, whichever is
greater) must be attained prior to the interruption of welding,
with loss of preheat. :

8.4 For P-4 and P-5 material, when the preheat is not maintained until
stress relief or welding is interrupted, the weldment shall De
wrapped with insulating material and permitted to cool until it
has reached 150°F. Insulation wrapping may then be removed.

8.5 For P-l1 material, preheat will not be maintained to. PVWET.
9.0 POSTWEZLD HEAT TREATMENT (PWHT)
$.3 Postweld heat treatment shall be performed in accerdance with one

(1) of the following conditions as shown in the WPS:

Condition A: No postweld heat treatment is used;

Condition B: Postweld heat treatment is used (which is defined
as below the critical range);

Condition C: Heat treatment of the weldment is applied above the
critical range without additional postweld heat
treatment;

Condition D: Heat treatment of the weldment is applied above the
eritical range with additional postweld heat treat-
ment;

Condition E: Solution heat treatment is used.

9.2 Specific postweld heat treatment requirements (time, te=perature,
heating rate, and cooling rate) shall be as snown in the Shop Pro-

cedure. ASME IX, P-1 weld procedures and materials are qualified
for 10 hours of PWHT time at temperature for ASME Section III

RECEVED L. E & C.
MAR 1 8 1980

SEABROOK STATION



S 23-8 £ of 14
DRAVO CORPORATION - PIPE FABRICATION DIVISION - MARIETTA, OHIO ciSa1
OR e
DRAVO CORPORATION DATE 3-1‘0757
GINERAL WELDING SPECIFICATION oM. (3o 3
F.i. ?dﬁZé‘&é DATE 3-15=75
9.2 (Continued)
¢abrications unless specified otherwise om the WPS. “when the WPS
{s qualified for opticnal PWHT conditions, the °WHT used shall bde
recorded on other shop fabrication recocds which shall be included
{n the fabrication data package vhen required.
9.3 The PWHT conditions to be used may be designated in the WPS in
either of the following vays:
9.3.1 By reference to the standard PWHT conditions given in Paragraoh
9.1 above; or
3.2 By specifying typical PWHT temperature and/or tine values which
{mply which PWHT condition is applicable. Note, as given in
Paragraph 9.2 above, that specific PWHT requirenments shall be as
shown in the Shop Procedure (e.g., in a wPS for AS'E IX, P-l
paterial, wvhere PWHT is designated as 1100-1250°F for 1 hour per
ineh of thickness, the nunbers given in the WPS mean nothing other
than that the WPS is good for Condition S--PWHT below the critical
range) .
9.3.2.1 Note that QW-407 of ASME IX does not require WPS's to show PWET
sarameters; but rather, this paragraph requires that the WPS show
vhieh PWHT zonditions are qualified.
9.4 for information, Figure 7 attached shows a 1isting of lover critical
temperatures for some typical piping materials.
10.0 CAS
10.1 The type of shielding gas(es) and the shop standard flow rates

10.2 /B

10.2.1&

10.3

shall be as shown in Figure 2, unless othervise specified in the
wPS.

STAW root welds shall be performed with gas purge (backing) for at
least the first 3/15 inch of joimt thickness or the first two weld
passes, except purge may be deleted where not required by customer
specifications.

When purge is not required, GWS-l shall supercede the purge require-
pent in the WPS.

The type of purge gas and the shop standard flow rates shall be as
shown in Figure 2, unless othervise specified in the WPS. The purge
gas flov rate represents a continuous flov rate after either an
initial high rate purge of-at least six (6) internal volumes or
verifying that purge gas oxvgef conteat does not excoed 1%, as
determined by the use of an Oxygen Indicator.

RECEIVED UL E & C.
MAR 1 8 1980

SEABROOK STATION
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10.4 Gas purge shall not be used for GMAW, unless incdicated on the ap-
plicable WPS.

10.5 Trailing shields shall not be used.

11.0 ELECTRICAL CHARACTERISTICS

i 1 Welding current shall be direct current, unless othervise speci-

fied in the WPS.

1.2 Reverse polaritv (electrode positive) shall be used for direct
current welding, except for the GTAW process.

11.3 Straight polarity (electroda negative) shall be used for the
GTAW process. .

11.4 Perz=issible current ranges for tungsten electrodes for GTIAW are
as shown in Figure 3, attached.

11.5 A 22 thoriated tungsten electrode (AWS S.12, EZWTh-2) is to be
used for all GTAW processes, unless otharwise specified in the WPS.

11.6 The short-circuiting arc transfer mode shall be used for GMAV,
unless otherwise specified in the WPS. However, FCAW shall not
be the short-circuiting arc transfer mode.

12.0 TECHNIOUE

12.1 Cleaning:

12.1.1 The edges or surfaces of the parts to be wvelded shall be prepared
by machining, chipping, grinding, flame cutting, plasma arc cu.-
ting, or air-carbon arc cutting. When surfaces are contaminated
with oil, grease, paint, oxides, or other foreign materials, they
shall be cleaned for a distance of at least one (1) inch on each
side of the joint by grinding, blasting, or solvent. Thermal
cutting methods shall be followed by grinding or machining to
bright =metal.

12.1.2 Interbead cleaning shall be accomplished using power wire brushing,

pneumatic deslagging gums, grinding, or hand tools as necessary to
remove oxidation, slag, and flux. On double welded joints, back
gouging to sound metal by machining, grinding, air-carbon arc goug-
ing, chipring, or filing shall be performed prior to weldiag from

the recond s.de.

RECEWED L. E. & C.

MAR 1 8 1980

SEASROOK STATION
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12.1.3

12.3.2

F P 90026 -04

Only alumizum oxide grinding wheels and austenitic staialess steel
brushes, which have never been used on any ferricic marerial, shall
be used on stainlass steel base zaterial. Cleaniag of stainless
steel base materials and consumable inserts for welding shall be
performed with acectone.

Tack Velding:
Consu=able insert tacks shall be =made without comsuming the insers.

Aczeptable tack welds made by qualified velders need not De Te=
=oved before welding, but shall be fused into the root pass.

vack welds =made by an unqualified welder 3ust De re=cved.

+ Miscellaneous:

X211 processes used for root pass welding utilize the stringer bead
tecinicue. Arc manipulation may be performed to insure fusics to
both sides of a groove and/or full consumption of an insert.

Manual processes may use either string or weave sechnique Iollowiag
the root pass. The elecirode weave for coversd alecirodes snall

be limited to four (&) times the electirocde core dianeter for in-
pact tested weldiag procecures anéd for welding procedures that
limit heat input. The SAW process utilizes scringer beacs, except
for the cover pass which may be mechanically oscillated. Mechani- i »
cal cscillation parameters shall be as shown in Figure $S. For im-
pact tested procedures, SAW oscillacioe is pronibited.

Single pass or multipass welding per side may be used, except
single pass velding per side is prohibited for impact tested pro-
cedures for SAW, GTAW, and GMAW processes.

All processes use a single electrode only.

Nonmetallic and nonfusisg metal retainers shall =noc be used,

For impact tested procedures, minimum travel speecs, as shownm iz

the WPS, have been calculated for specific amperage and voltage

ranges to insure heat iaput does 3oC exceed that qualifiec.

RICEVED UL E & C.
MAR 1 8 1380
SEASROUK STATION
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12.3.6 Magnetic or =echazical ars oscillation =ay be used with GTAW-ME,

12.3:8.1 Azplitude, oscillation frequency and dwell times shall be con=-
trolled by the weld operator as needed O insure full veld bead
fusion and adeguate weld bead contour, as determined bv the weld
appearance., Oscillation parameters shall be as shown in Figure 5
for noni=pact tested fabricaciom? ) ‘

12.3.6.2  A=olitude, oscillacioz Ireguency anéd dwell tises for izpact tasted
€abrication shall be as shown om the applicadle wrS.

12.3.7 No peening of welds is permitted.

12.3.8 welding progression, wnes applicable (e.3., 3G, 5G, 5C and Top

Nuarzer), shall be in accordance with Figure 6, unless othervise
specified in the WPS.

written 3y o e gnd zz /4 44; %;{n
J”S. Pribisko

R. L. Davis
Lead Welding Eagineer ° Welding Zzgineer
. ; -8 T .
Checked 3y L e s -

| N ?.h:‘iortis
Chief Metallurgist

Q.A. Approve ’ 7 .f/fﬁl

D. S. Gifchris: L ;
Quality Assurance Eagineer

L T RECEIVED I E & C.

Revieved by ' - e A

Y. Smith
(AZ/ANT) MAR 1 8 1980
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FIGURE 1

PREEEAT AND INTERPASS RENUIREMENTS (°F)

i

[ i TZICKNESS I MINTMUM PREHEAT ' MAXIMUM IN".'.’.RPASS}
| MATERIAL®* (INCEES) TeMPERATURE ’ TEMPERATURE
! P-l i £ 3/4 ' So°r . Not Contrclled '
' P=l Izpact Tested < /4 ; 50°F ; 400°F |
1 P-1 >34 200°F | ot Comtrolled
(-1 Izpact Tested  »3/4 200°F 400°F

24 f g /4 ; 300°F ] Not Controlled
, P=d ! »3/4 ' 4£00°r : Not Controlled
i P-5 i All ; 400°F Yot Controlled ;
| pog ! RTS 400 f 150°7 '

*P.liumbers are those Zound inm ASME IX, QW=422.

NOTE: Preheat reguireaents for materials not listed shall be shown on the

WPS.

When welding dissimilar materials, the aininua sreheat temperature
required shall de the higher of the temperatures of the individ

materials.

F.P. 90026 -26

RECEVED UL E & C.
MAR 1 8 1980

SEABROOK STATION
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FIGLRE 2

STANDARD PARAMETERS FOR DRAYO WELDING

CONTACT | [ SELZLDLG | ARGOS ' |
TUSE-TO-WORK | SHIELDING | GAS : PURGE . B
PRCCISS DISTANCE | GAS | _FloW RATE | FLOW RATE STIE
i ! :
saw 36" - 2" = -~ i o | - j -
a | :
GTAW-ME - . 100% Ar 25-30 CFR | 5 CTE mia. | 3-12
752 Az-25% He® ;
FAN=YA - {1002 ar 10-30 CT3 | 5 CFE =mia. =3
|
! : 1 '
CMAW 1/4" = 3/6" 752 Ar-252 co, 25-45 CTH -— , —
i | i
TCAL-YE 3/8" - 1" ;| 100% CO; 40-50 CTE | -— | m—
TCAN-SA " -3 1002 €03 ' 40-60 CTRH | - Jp—

a.AVM _— 1002 Ar 0-10 CFR

¥ CIAW-"E uses 75% ar-25: He for welding stainless s:ul (" -3) .
== The "HW" of CTAW-EW indicaces hot wire.

— 6=10 i

FIGURE 3

MAXDMM PERISSIZLE CURRENT (AMPERELS) o
FOR 2% TEORIATED TUNGSTEN ELICTRODES

RECEVED LE & G

| ELECTRODE | :

| DINETIR | ¢ STRAIGHT POLARITYY

|_(INCHES) | (MAXDMUM AMPERES) MAR 1 8 1980

; /16 | 100 | SLASROOK

| 3/32 200 } STATION
: i

] T "

l ./- 300 !

L os/m 400 |

| 3716 500 i

2% theriated tungsten e.ciITude
(3% §.32, Toh=1) i3 32 L6 uses
sieh 1lONS Argem or 734 azzsmellT
leliss shieldi=g 3as.
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FIGURE 4

STANDARD AMERICAN WELDING SOCIETY ABDAZIVIATIONS
FOR WELDING PROCESSES I USE AT DRAVO

FC.W = Flux Cored Arc Welding
AW - Cas Metal Arc Welding (MIG)
GTAW - Gas Tungsten Arc Welding (TIG)
PAW -~ Plasma Arc Welding
SAW = Submerged Arc Welding
SVAW - Shielded Metal Are Welding (Manual Stick)
SW = Stud Welding
The following suffixes may be used to {ndicate the method of applying the
above processes:
] ME - Machine Welding »
MA =~ Manual Welding
SA = Semiautomatic Welding
Examoles:
CMAN=-SA Cas Metal Arc Welding - Semiautomatic (MI6)

SMAW-MA Shielded Metal Arc Welding - Manual (Stick) ke

F.P. Qooze-0&

RECEVED UL E & C.
MAR 1 & 1980

SEABROOK STATION
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FICTRE 3

MACHINE *ELD OSCILLATION SEOP STANDARDS

| MAXINILMS mad
PROCZSS | wiDta/FRENUENCY/OWELL RAII0

' GTAW-ME  1/2"/2Scps/100:1 (“agmetic)
2" /800com/2 sec. (Mechanical)
P CAW=YE &"/60CPM/0 :

'E6010/27010 S . .. . . o Uphdll
All Ocher SMAW . . . + « « =« Uanill
:C,".'.'..’ 3.ore Circuiting Are . —owmiill !
'CUAT ALl Other . . . . o« .« o v3hdll

L PBAT v v o ¢ s s s ¢ 5 v o o Sphtdd

W - o L PO U S PYR Uphill

F.P. 002694

RICENVED LLE & C.
MAR 1 8 1980

SEABROOK STATION
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TIGURE 7

TYPICAL LOWER CRITICAL TEMPERATURES*

lmluc.u
MATIRIAL DESIGNATION P-NIMBER

TMPEIRATURE

| SA=106B ! P-1 | 1335°7

! |

| Sa-33s, P-L P : 1430°F

| Sa=335, P-22 -5 o 143007 i
y All P-8 Ibou Yot Apply,

: flwas Austenizic |

| | i#

® Transfc —acticn temperatures (ACL) 2: wnicn austenite

begins o for= on beating. . *

F.P. Quo26 06

RECENDD LLE & G
MAR 1 8 1380
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- FICIRE 8 = DRAVO STANDARD JOINT DESICHS Rev. 7

GROUP ‘D BACKING RING

L

GROUP "E’  ATTACHMENTS

—g

$

GROUP 'F* SPLIT BACKING RING

OPEN JOINT

GROUP A"

e
=
D
g

l
Y

/‘
-l ‘/'_1

GROUP "B°  INSERT

NN

A\

M o

i...

GROUP'C’ BUALD UP, BUTTER or OVERLAY

b ]
-~ :;/
"

L

i F‘ L

Lot

y
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DRAYO CORPORATIOM - PIPE FEABRICATION DIVISION - MARIETTA., OHIO ! rSel
oR =3
DATE__/2-34-
SPAVA COTPORATION CTERAL VELDING SPECITICATION P 5. SN,

F.P. Quo2e -04 ¢

-.'-I l\[: 9

STATDAZD 00T OPENING TOLIRANCES l
| ! |
200T ?PNCISS l JOLT GROLP» H ALENSINS
|
MAT-8A AE g 3/16" + 1/1&"
I " - "
... '\vz ! 1/3' - :/1§
GTAS=2 3 | ee + 1/32
ATAU-'TE AR ' A+ 1/32"
18 3 l tx 4 /32"
GTAW=ME AE Le3"- 283"
30 3 5 g &+ 3/32"
S
SMAR-MA 2K, F 1/8" -« 1/18"
ALL APPLICABRLE o) 1/5" Minimum

*See FTigure $

Consusmable Inserts RECEVED UL E & C.
MAR 1 8 1880
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DRAYO CORFORATION - PIPE FABRICATION DIVISION - MARIETTA, CQHIO l p—
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99AV0 CORPARATION GENIMAL WELDLNG SPECIFICATION CATE La &3

cH =

DATE (3-8 7

FIGCRE 10

SUIMERGED ARC FLUR TPADES “AZ

MATER FLUX TPADE AT

Linde 231 wizh STA 5.17, TL-12 wire
P-1 -ot=

Linde 709-5 wizh SFTA 5.23, ZA2 wire

Pei & D=3 Linde 39

F.P. S002¢-0¢

SeIvib L E &L
MAR | § 195U

SEABROUK STATION
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DRAYVO COLPORATION - PIPE FABRICATION DIVISION - MARIETTA. QHIO

ADSEMTA TO GIMERAL WELDING SPECITILATION WS-l DATE_S ~/n-

1. ADD TO 2ARAGRATE 12.1.1:

Thermal cutting of austemitic staialass steel must De Inllowed by an
addizional 1/8" of material resmoval by mechazical ceaas.

2. ASD T0 2:3a&2a7E L2.1.2:

Thermal gougiasg of austeatic stainless steel zust Dde Zolicwed by an
adéiciocoal 1/8" of =aterial removal >y dechanical ceans.

3. CEANGE URAGRATE 12.3.1 T0 RZLD:

Zlecrrode weave widzh shall Se limited to 3 tipes the electroce coTe
digmeter for austenictic stainless steel and 5 times the elecIToce coTe
diameter for zarbom steel or low alloy steels.

F.P. Qoozec-06&

reEved L E &G
MAR 1 8§ 1980

SEASROOK STATION
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