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1 SCOPE
wgl 1.1 This standard covers the requirenents for
@ Ly fabrication, wor knanshi p, i nspect i on, mar Ki ng,
Zr testing and packing of fusion welded horizontal and
X vertical vessels (hereafter referred to as "vessels"
£8 for brevity) and is intended to supplenent the
§‘;_, appl i cabl e codes.
§§ 1.2 For purchase purposes, this standard alongwith the
;35 NPCS- ES- PV-01, shall be conplied with.
29l 1.3 The conpliance with this standard does not relieve
z fabricator from his own responsibilities and
o guarantees for the soundness of vessel to be
2 del i vered.
H
3
2
E 2 STANDARDS AND (OODES (LATEST EDITION  AND  ADDENDA)
i
£ .
Z -~ ASME Boi | er anq Pressure Vessel
© Code, Section. VI,
i Division 1 and/or 2.
L% Boiler and Pressure Vessel
o Code, Section II.
4

Boiler and Pressure Vessel

DISCLOSED T4 ANY THIRD PARTY, REPRODUCED, STORED IN AWY RETRIEVAL SYSTEM OR TRAHSMITIED IN ANY FORM DR ANY MEANS WITHOUT T

% Code, Section IX
2
- Boiler and Pressure Vessel
a Code, Section V.
a - Al <codes referred to, in the above nentioned codes
2 such as ANSI-B 16.5, API-605, ANSI B 16.25, etc.
=]
b L. . .
g -~ AWS/ASME Specification for Vel ding
“ El ectrodes.
é - NPCS-ES-PV-01 Pressure  Vessels.
& ~ NPCS- SD- PV- 17 Tolerances for  vertical
z vessel s.
o ~ NPCS- SD- PV- 18 Tolerances for  Horizontal
s Vessel s.
%ﬁ
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o HORI ZONTAL NPCS-MS ~PV = 011(0
NATICNAL  PETROCHEM CAL QO & s
STANDARDS VERTI CAL PRESSURE
3 FABRI CATI ON
3.1 GENERAL
3.1.1 Wen shop working, such as rolling, formng,

pressing, etc.,can alter the Steel properties and
bring them beyond the |imts specified by the
applicable code, such working shall be followed by a

suitable heat treatnent, in order to bring such
properties back to the prescribed Ilimts.
3.1.2 No hot working is allowed for austenitic Steels wth

the exception of Stainless Steel forgings.

3.1.3 Ween lowalloy Steel heads are fabricated with nany
wel ded  sections, the formng operation shall be
carried out in hot condition wth particular care as
to the finishing tenperature or before postweld heat
treatment. This applies also for the re-rolling of
wel ded plate courses.

3.1. 4 Al repairs to defective mnaterials (such plates,
forgings, etc.) are subject to prior approval of
pur chaser.

3.1.5 Couplings set-on to the outside surface of a vessel
shall be installed cocentric wth the holes in the
vessel wall, within 3 mm.The holes shall be made in
the vessel wall by drilling or Dby flane cutting and
ream ng. If flame cutting and reamng is used
instead of drilling, the resulting holes shall be as

smooth as a drilled hole and free from all slag and
torch wundercutting.

3.1.6 Coupling threads nust be clean and free from defects,
including weld spatter, after installation. Deformed
couplings, and those wth damaged threads, nust be
replaced before acceptance.

3.1.7 Al vessels shall be furnished conplete as what
will be shown on vessel drawings or as required
herein and shall include all necessary bolts, nuts,
gaskets, internals and externals as what wll be
shown.

3.1.8 Supports for horizontal vessels shall be welded to

the vessel, except when specifically ordered to be
shi pped | oose.
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supports fabricated
the vessel within

design to prevent

shel |.
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RVED, 7O THE CWMNER NEITHER THE WHOLE WOR ANY PART LF THIS LDCUMENT MAY BE

£
DISCLOSED TO ANY THIRD FARTY, RCFROLUCER STORED IN ANY RETRIFVAL SYSTEM [R TRANGHITIEN T Any ©rOM MD AMY ucesie s

or grinding shall

wheels of suitable
austenitic St eel .

NF.C IT IS CONFIDEHNTIAL AND ALL RIGHTS RES

shell. Saddles shall
welds and are to be continuously seal

3.1.10 Vertical vessels shall
skirts or lugs. Smll, slightly |oaded _
be supported on structural Steel or Steel pipe |egs.

3.2 VELDI NG
3.2.1 Joint Preparation
3.2.1.1 Edge preparation shall

Code, Section MII.

Edges to be welded shall

by automatic oxy-acetylene
grinding , Shear cutting is allowed only for Carbon
Steel sheets thinner
Manual  oxy-acetyl ene
nozzles or manhol es

grinding is subsequently carried out.

3.2.1.2 xy-acetylene cutting
a-MD Steel wth Chrome content 2% or
has to be carried out,then a finishing by machining
subsequently be
the heat affected zone back to
of the parent netal.

hardened areas wthin
the nomnal hardness

HORIZONTAL NPCS-MS —PV-01 [0
NATIONAL PETROCHEMICAL CO. &
STANDARDS VERTICAL PRESSURE
VESSELS PAGE 4 OF 21
3.1.9 aihori zontal vessels shall be supported by saddle

to fit the outside
the tolerances required by the

excessive |ocalized

normally be supported on

be in accordance wth ASME

- UWWV31 For fitting and alignment.

- UW32 For cleaning of surfaces to be welded.

than 12 mm

cutting is allowed
are to be inserted, provided

is nornally not

3.2.1.3 Ginding of austenitic Steel shall be made:using
type, and wused exclusively for

stresses in the
not be placed over vessel girth.
welded to the

be prepared by nachining or
cutting,followed by

nade,

surface of

vessel s  nay

only where

permtted on
hi gher . [f it

to renove all

3.2.1.4 Before welding, edges shall be checked in order to

ascertain the absence of flaking, irregularities or

b serious  defects.

E 3.2.1.5 For lowalloy Steels and for high-strength Steel with

5 thickness above 30 mm the edges shall be inspected

e by magnetic-particle or liqui penetrant  net hod.

=

z |
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! HORIZONTAL NPCS-MS PV - 01 |0
NATI ONALPETROCHEMICALCO. l &
STANDARDS VERTICAL PRESSURE
3.2.1.6 When thermal cutting is used on austenit: r+. inless
Steel or other high alloys, the bevel sur:.. . shall

be ground to brightmetal. Before welding, the

surfaces shall be reasonably snooth and true.

@inding wheels and Stainless Steel wre brushes used
on high alloy material shall not have been used on

ferrous materi al s.

3.2.1.7 Shell and head joints shall be full penetration,
double welded butt joints.For joints inacceessible
from the inside, the fabricator shall submt for
approval an alternative nmethod where a full
penetration and full fusion weld can be achieved from
one side.

3.2.1.8 In vessels which are to be 100% radiographed ,nozzle
to shell welds (Root & Fail run) shall be crack
detected by magnetic particle/dye penetrant

exam nati on.

3.2.1.9 Peening IS only permtted to the extent necessary to
clean the welds.

YER NEITHER THE WHOLE NOR ANY PART LF THIS DOCUMENT HAaY BE

&l di ng Procedure & Performance Qualifications

3.2.2.1 Wl ders qualifications shall be in accordance wth
ASME Code, Section IX  Separate qualifications are
required for Carbon Steel, and the different types of
low and high alloy Steels.

3.2.2.2 Detailed welding procedures as required by the Code
for Carbon Steel, low alloy Steel and alloy Steels,

including weld preparation and selection of
el ectrodes, shall be subnitted by vessel fabricator
for approval of purchaser before comencenent of

wor K.

3.2.2.3 Vlding on pressure vessels shall be carried out by
Vel ders or Wlding Qperators previously qualified for
the procedure and filler nmnaterial used by them

3.2.2. 4 Al welding shall be done by a netal ARC process.

WOLUCER. STORED IN ANY RETRIEVAL SYSTEM CR TRANSMITTED IN ANY FORM DR ANY MEANS VITHGUT THE PRIDR WRITTEN CONSENT OF NPC,
w
N
N

RTY CF WF.C. IT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, TO THE OWt

£l 3.2.2.5 For doubl e-wel ded butt joints (joints welded on both
f; sides), the welding procedure shall specify
e fabricator's standard inspection procedure wused to
g assure metal soundness after gouging and cleaning the
;E backsi de of weld.
2% 13.2.2.6 Wlding procedure specification and procedure
Za qualification records shall Dbe submtted by the
5n fabricator for purchaser's review and approval prior
Rg to the start of fabrication
£ K
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HORIZONTAL NPCS-MS ~PV—-011{0
NATIONAL PETROCHEMICAL &
STANDARDS VERTICVI;\EESIEEg.SSURE PAGE 6 or 2
3.2.2.7 Wl ding procedures subnmtted to purchaser shall be
g clearly identified wth the specific applicable
g'i items.
).C!
fE 3.2.3 Filler _ Metal  Requirenents
£813.2.3.1 Filler rod shall be selected so that the principal
=3 elenents in the deposited weld metal,joining base
28 metal to basemetal,shall be of the same nom nal
== conposition as the Dbase metal,except as specified in
Lﬁg Qauses 3.2.3.2 and 3.2.3.3 of this standard.
Eg 3.2.3.2 For dissimlar joints in base nmetals consisting of
%5 ferritic materials ,Carbon Steel (P-1) through 12%
B Chrone (P-7),the filler netal shall be of the Iow
w Hydrogen type and conﬁarable to the conposition of
é:&f either base netal. The higher base metal 1is
;; generally preferred.
5% 3.2.3.3 For dissimlar joints in base netals consisting of
Ee ferritic materials on one side and austenitic
$E Stainless 8teels,higher Chrome-Nckel and
Gix Ni ckel - Chrone, including Monel on the other side ,the
A filler metal shall neet the requirements of ASME/AWS
wo Qassifications N-CI-Fe-3 except the type 309,
o type 309 L,type 309 cb or type 310 filler netal may
" be used wupon specific approval by purchaser.
%?. 3.2.3.4 Wen Carbon Steel is welded to austenitic Stainless
R Steel, the dissimlar joint shall be made wth
o d electrodes of Into-182, Into-82, Inco-Weld A type
59 310 (25-20) or type 309 (25-12) in order of
@ pref er ence.
43
3§ 3.2.3.5 LowHydrogen electrodes shall also be wused for Carbon
Y- Steels with ¢% > 0.23 (in ladle analysis for
Bz high-strength Steels,for lowalloy Steels,and wall
2 thickness exceeds 20 mm (3/4").Covered welding
LEQ electrodes for non-alloy welding shall be in
B accordance with Specification AN A5 1. \Wld netal
2% tensile properties and conposition shall be
h{ﬁ, essentially the same as the plate being welded.
= Lowalloy, high strength weld materials shall not be
ca used unless the vessel is required to be post weld
~E heat  treated.
§z 3 2.3 6 In welding wth electrodes or wth a semautomatic
-2 process,arc sStriking shall always be made within the
i bevel, or on a special plate put beside the joint;in
nE no case shall be the arc be struck on vessel wall.
]
713 2.3 7 The welding technique wused in vessel fabrication
=1 shall be the sane as that used during procedure
gg}: qualification tests.
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