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; GENERAL
L SCOPE

This standard shall be followed for the fabrication
of all types of welded joints and their heat
treatment reguirement,of Carbon Steel and alloy
Steel piping system within the battery limts of

the plant.

The welded pipe joints shall include the

follow ng:

a) All pipe joints of the longitudinal and
circunferential butt-welded and socket-wel ded

types.

L) Attachnents of forgings, flanges and other
supports to pipes.

c) Wlded nmanifold headers and other
sub-assenbl i es.

d) Wlded branch connections wth or wthout
rei nforcing pads.

e) Joints in welded/fabricated wviping conponents.

fy The attachnents of smaller connections for
vents, drain, drips and other instrument

tappings.

1,2 This standard gives additional requirements to the
appl i cabl e codes, standard and specification in
paragraph 2 of this standard.

1.3 In case any contradiction Dbetween applicable codes
and standard occur, contractor shall contact
client for advice.

1,3 No deviation shall be nade from this standard
without the witten approval of client.

i.h Any approval granted by client shall not relieve
contractor of his responsibilities and guarantee.

1.6 LI M TATI ON

This standard shall not be applicable for welding
of pipelines for transportation of [liquid
petroleum gases and other similar products.
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;S:

oy 2 STANDARDS AND  OCDES

, O

§§ Al welding work, equipment for wvelding, heat

5 treatment, other auxiliary functions and welding
| personnel shall neet the requirements of the [latest
%g editions of the following accepted standards and
" procedures unless otherwise specified in the

o4 welding' standard chart and the technical notes

g; attached. In the case of conflicting requirements,
;»— the requirenents mentioned in welding specification
4% chart/ Technical Notes shall be governing.

=5 - ANS B3L.3 Chenical Plant and

53 Petroleium Refinery

> Pi pi ng.

e ~ ANS  Bl6. 25 But t wel di ng Ends.

&> - AN 3.0 Terns and Definations.

54
s - AYS 5.1 Specification for  \élding
F i Through  5.29 Filler Materials.
FE
@%ﬁ - ANSI Z 49.1 Safety in Wlding and
& Cutting.

g &

wi - ASME Sec.IX Wlding and Brazing

%g Qualifications.

95 - ASME Sec.V Non Destructive

gE Exam nation
§§ - ASME Sec.1l Material Standards

o Part C Welding Rods, Hectrodes
i and Filler Metals.

i3

2L - NPCS-ES-PI-02 Engineering Standard for
i Piping Material

22 Speci fication.

)

El

THIS ‘DICUMENT IS THE PROPERTY OF NP
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In the event of any differences due to the
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g
g; 3 USED ABBREVI ATl ON
%% 3.1 K\% t?)e(r)rrs and definations, reference is nade to
§§ - WPS Wl di ng Procedure Specification.
fg - PQR ¢ Procedure Qualification Record.
§¥ - WPQ Wel der's Performance Qualification.
%é « PWHT Post Wl d Heat Treatment.
gé 3.2 Wl ding process abbreviations:
iy - OFW : Oxygen Fuel Vel ding.
- SMAW : Shiel ded Metal Arc Wl ding.
- SAW Subnerged Arc Weél ding.
- GVAW : Gas Metal Arc \Welding.
- FCAWe: Flux Cored Arc Vel ding.
- GTAW : Gas Tungsten Arc Vel ding.

] ENTIAL AND ALL RIGHTS RESERVED, TO THE OWHER NEITHER
DISELOSED T2 ANY THIRD PARTY, REPRODUCED, STORED IN ANY RETRIEVAL SYSTEM GR TRANSMITTED IN ANY FORM OR
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VELDI NG CONSUMABLES

' ONPLOL
L=

4,1. Contractor shal

THIS LOCTUMENT HAY BE
WRITTFN CNNSENT 0F

r

submtted as

ITHER THE WHOLE NOR ANY PART O

for obtaining

3
OR TRANSMITTED IN ANY FORM OR ANY MEANS VITHOUT THE PRINR

physi cal and

4,1.5 Wen joining

Carbon =« 0.5%
Steel is not
client.

ZHTIAL AND ALL RIGHTS RESERVED, TO THE OWHER N

EPRODUCER, STDRED IN ANY RETRIEVAL SYSTEM

piping where

4.1 CONSUMABLE ~ APPROVAL

| provide, at his own expense, all
the welding consumables necessary f
of the job such as electrodes, fill
oxygen, Acetylene, Argon, etc., and
bear the approval of client.

4,1.2 The welding electrodes and filler wres supplied by
contractor shall conform to the cl
in the welding specification chart.
shall be of the make approved by client.

4,1,3 El ectrode qualification test records
per the Exhibit-A (attachedl in

respect of the electrodes tested by contractor,
the approval of client.

4,1.4 Contractor  shall submt batch test

from the electrode manufacturers, giving details of
chemcal tests carried
for each batch of electrodes to be

simlar netals, the deposited weld
metal shall have the sane nom nal
mechani cal properties of the base except as
specified in clause 4.1.6

Mo filler nmetal for
permited W thout the

4 16 For field fabrication, type 309 fil
used for socket and seal welds on 1.25%Cr-0.5%Mo

the service tenperature does not

The use of

or the execution
er wres,
these should

ass specified
The materials

should be

certificates,
out by them
used.

conposition and

wel ding of Carbon
approval  of

ler netal may be
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8 exceed 467 °C (800 °F). UWse ENiCr Fe-2 or NiCr
9 Fe-3 filler netal where service tenperature exceed
E 467 *C; in this case no PWAT is required unless
d otherwise required by process. But preheat is
E required.
£y 4.1.17 For GIAW process, the use of AW A5.2.69 filler
%g wire is not perntted.
o8
EE
9
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4.2.3 The el ectrodes,
free from rust,
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4.2.2 All low Hydrogen
rebaked at 350°C for
ovens kept at 80-100°C before use.
of the electrode

type of
1 hr

nmanuf acturer shal |

filler
matter which affect

4,2.4 Tungsten el ectrodes
5.12 specification.

wires and flus
oil,grease, earth and
the quality of welding.

used shall conform

el ectrodes shall
mnimim and stored in

Recomendat i ons

followed, if

NPC5-CS—P1—01|0
< NATIONAL PETROCHEM CAL Co. | VELDING & HEAT
STANDARDS TREATNENT PAGE 7 OF 36
4.2 CONSUMABLE  STORAGE
4.2.1 Al'l el ectrodes shall be purchased in sealed
contai ners and stored properly to prevent
deterioration. The electrodes removed from the
containers shall be kept in holding ovens at the
tenperature recommended by the electrode
manuf acturer. "Qut the oven tine"
el ectrodes, before they are consuned, shall not
exceed the limts recomrended by the electrode
manuf act urer. The electrodes shall handled with

care to avoid any damage to the flus covering.

be

used shall be
other foreign

to ASME, SFA

Full document details: NPCS CS-PI-011993

4.2.5 No elctrodes shall lying about the site or in
wor kshops. Such electrodes shall be scraped
4.3 CONSUMABLE  APPLI CATI ON
Refer welding specification chart for piping
cl asses.
B
-
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e
:
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" 5 SHELDING & PURANG GAS
%
=i
g 5.1 Argon gas used in GIA welding for shielding
=3 purposes shall be 99.995% pure. The purity of the
a gas shall be certified by the manufacturer. The
gi rate of flow for shielding purposes shall be
= established through procedure qualification tests.
=¥ Normally this rate may be 12-20 CFH.
b €
g% 5.2 Argon gas wth a purity level of 99.995% shall be
3. used for purging.
EE 5.3 Wen GTAW process alone or a conbination of GIAW
gg and SMAW processes is recomended for the

g roduction of a particular joint, the urgin% shal |
L3 e nmintained during the root pass ad for the
o4 first filling pass to minimize OXi dati on on the
£ inner side of the pipe, unless otherwise specified
¥ in welding specification chart.
&>
éf 5.4 Initial purging shall be naintained for sufficient

. period of tine so that at least 4-5 tines the

b volunme between the dans is displaced, in order to

g conpletely renove the entrapped air. In no case

z should the initial purging period be Iless than

= 10 mnutes. Hgh gas pressure should be avoided.

5.5 After initial purging, the flow of the backing gas
should be reduced to a point where only a slight
positive pressure prevails. For systems which have
a small volume {(upto 1/2 cubic foot) to be purged,

a gas flow rate of 6 CFH is wusually adequate.

Systens of larger volume may require higher flow
rates and these should be established during

procedur e qualification  tests.

5.6 Gas backing {purging} is not required for socket
type of welded joints.

NPL, IT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, T THE

PRODUCED. STORED IN ANY RETRIEVAL SYSTEM (R

5.7 Dams, used for conserving inert gas during purging,
shall be renoved after conpletion of the welding,
and shall be accounted for. \Wherever, renoval of
dans is not possible after welding! use of water
soluble dans should be nade.

£
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6 EQJPMENT &  ACCESSCRIES
6.1 Contractor should have the arrangenent of

sufficient number of welding and cutting
equi pment, auxiliaries, and accessories of
sufficient capacities so as to neet the

target/schedul e.

6.2 Al the equipment for performing the heat
treatment, including transformers, therno-couples,
pyre-neters, automatic tenperature recorder with
suitable calibration arrangenents, etc., shall be
provided by contractor at his own expense and
these should bear the approval of client.

6.3 Contractor shall nake necessary arrangenents at his
own expenses, for providing the radiographic
equi pment, radiographic filnms, and all the
equi pnent/materials required for carrying out the
dve-penetrant/magnetic particle test for
satisfactory and tinely conpletion of the job.

6.4 Redoing of any work necessitated by faulty
equi pment or operation used by the contractor,
will be done at his own expense.

7 VELDI NG PROCESSES

1.1 Wlding of wvarious mnaterials wunder this standard

shall be carried out using one or nore of the
fol l owi ng processes, wth the approval of client.

FHTIAL AND ALL RIGHTS RESERVED, 7D THZ OWNER NEITHER THE WHOLE NOR ANY PART UF THIS LOCUMENT HAY BE

PRODUCED, STRRED IN ANY RETRIEVAL SYSTEM DR TRANSHMITTED IN ANY FORM OR ANY MEANS WITHOUT THE PRIDR WRITTEN CONSENT OF NP.C

- Shielded Mtal Arc Wlding process (SMAW).
- Gas Tungsten Arc Wel ding process (GTAW).

- Submerged Arc Wlding (SAW; (Mainual SAW shall
not be wused for pressure containing parts.)

1.2 The welding processes to be enployed wll be given
in the welding specification chart. Any deviation
desired by contractor shall be wth the witten
approval of client.

THIS DICUMENT IS THE PROPERTY OF WPL, TT IS CONF

DISCLOSED TQ ANY THIRD PARTY, RE
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NATI ONAL  PETROCHEMICAL QO VELDING & HEAT

STANDARDS
TREATMENT PAGE 10 OF 36
7.3 Automatic and sem-automatic  welding  processes
shall be enployed only wth the express approval of
client. The welding procedure adopted and
consumables used shall be specifically approved.
7.4 A conbination of different welding processes could

he enployed for a particular joint only after duly
qualifying the welding procedure to be adopted and
obtaining the approval of client.

(.5 Conpressor  piping requiring special cleaning (As
will be indicated on isonetrics), shall have a GIAW
root pass, using innert backing gas.

HE WHOLE NDOR ANY PART DF THIS DOCUMENT HAY BE

R Y A N e

8 EDGE PREPARATI ON

3.1 The edges to be welded shall be prepared to rmeet
the joint design reguirements. by any of the
following methods  recomended:

a) Carbon Steel

R TRANSMITTED TH ANY FPw nD a

o

Gas cutting, machining or grinding nethods
shall be wused. After gas cutting, oxides shall

he removed by chipping or grinding.

Li RIGHTS RESERVED, 7O THE OWHER NEITHER T

b) Low Aloy Steels (containing upto 2-1/4%
Chrom um :

Gas cutting, machining or grinding nethods
shall be used. Afiter gas cutting, machining or
grinding shall be carried out on the cut

surface.

¢l Hgh alloy steels, -cupro-nickel, nickel alloys,
and alumnum alloys:

Plasma  cutting, machining or grinding nethods
shall be wused. After plasma cutting, cut
surfaces shall be machined or ground snooth.

8.2 Doubl e-wel ded buttjoints are preferred and shall be
used whenever possible and for all pipe of 30" D
and larger, where accessi bl e.

DISCLOSED TOQ ANY THIRD PARTY, REPRODUCEL STORED IN ANY RETRIEVAL SYSTEM
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STANDARDS
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8.3 Materials that require preheating for welding shal
be preheated in the same way for thermal cutting or
gougi ng.
8.4 End profiles of pipes and fitting to be butt welded

shall be in accordance with ANSI B16.25.

8.5 Pipes for socket weld joints shall be cut square;
the clearence Dbetween pipe end and socket bottom
shall be 1 nmto 3 nm For other socket weld

requirenents see ANSI B31.3.

8.6 Branch connection cut-outs shall be carefully
bevelled and accurately matched to form a suitable

welding groove, as per ANSI B31.3, permtting
conplete penetration at all the points.

R THE WHOLE NOR ANY PART DF THIS LDCUMENT HAY BE

OR ANY MEANS UITUAIIT TUC DOTAD WUDITTEOL AOMECMT nE asm

8.7 Flanges, e.g. sli on flanges, shall be assenbled
in accordance wit the relevant section of
ANS|  B31.3 "Fillet Welds".

WPLC, IT IS CCHFIDENTIAL AND ALL RIGHTS RESERVED, T THE OWNER NEITHE

8.8 CLEANI NG
8.8.1 The ends to be welded shall be properly cleaned to
free of paint, oil, grease, rust, oxides, sand, '

earth and other foreign natter, over a wdth of
20 mm mninum besides the weld edges. The ends
shall be conpletely dry before the welding

commences.
8.8.2 On conpletion of each run, craters, welding
irregularities, slag, etc., shall be renoved by
grinding and chiselling, Wre brushes used for
cleaning Stainless Steel joints shall have

Stainless Steel wres and the grinding wheels used
for grinding Stainless Steel shall be of a suitable
type. Separate grinding wheels and wire brushes
should be wused for Carbon steels and Stainless

St eel s.

8.8.3 Wiere openings or branches are cut in run of pipe,
all nmaterial which may drop inside the pipe, shall
be conpletely renmoved before the branch is welded
into the place.

Y, REPRODUCEL. STDRED IN ANY RETRIEVAL SYSTEM DR TRANSMITTED IN ANY FORM

8.8.4 The nost care shall be taken to avoid sand, dirt
or other debris from entering piping which is
designated for Ar or Ntrogen pressure testing as
these system wll not be flushed wth water.
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