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al 1 SCOPE
hiz
14
» 4
%:—5 1.1 This standard covers the requirenents for fabrication
k4 wor krmanshi p, i nspecti on, mar ki ng, testing and packing
§§ of fushion welded towers, and intended to supplenent
SL the applicable Code.
1 9

{'l
E: 1.2 For purchaser purpose this standard along wth the
‘ﬁg NPCS- ES- PV-02  shal | be conpiled with.
+ o
o
55'5 1.3 The conpliance wth this standard does not relieve th
Zy fabricator from his own responsibilities and
55_3 guarantees for the soundness of tower to be delivered
=35
£
M
=32
4
i 2 STANDARDS AND OODES (LATEST EDITION AND ADDENDA)

£ITH

PROGDUCE

THIS DICUMENT IS THE PRGPERTY GF NPL. IT IS CORFIDINTIAL AMD ALL RIGHTS RESERVED, TO THE DVHER K

DISCLOSED TO ANY THIRD PARTY, RE

- ASME

such as ANSI

AWS/ASME

All Codes reffq_yed to, in
B 1‘%.5’ API'605,

Boi | er and Pressure

vessel Code Sec,VIII,
Dv.1 and/or 2

Boiler and Pressure

Vessel Code Sec.11

Boi | er and Pressure

Vessel Code Sec.V

Boi | er and Pressure

Vessel Code Sec.IX

the above nmentioned Codes

ANS| B 16. 25, etc.

Specification for
Wel di ng El ectrodes.
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3 FABRI CATI ON
3.1 CGENERAL
3.1.1 Wen shop working, such as rolling, formng, pressing,

etc., can alter the steel properties and bring them
beyond the |limts specified by the applicable code,
such working shall be followed by a suitable heat

treatnment, 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 Wen lowalloy steel heads are fabricated wth many
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
treat ment. This applies also for the re-rolling of

WHOLE HOR ANY PART OF THIS DOCUMEHT HAY E
MEANS WITHSUT THE PRICR WRITTEN CONSENT Cf HPC,

=N

i3 wel ded plate courses.

o o

lﬂf? 3.1.4 Al repairs to defective nmaterials (such plates,

245 forgings, etc.) are subject to prior approval of

ﬁ; pur chaser .

o

wZl3.1.5 Couplings set-on to the outside surface of a tower

ok shall be installed cocentric with the holes in the

TE tower wall, within 3 mm The holes shall be made in
?5 the tower wall by drilling or by flame cutting and

e ream ng. [f flame cutting and reamng is used instead
4 of drilling, the resulting holes shall be as smooth as
o i a drilled hole and free from all slag and torch

gg undercutting.

Bk .

ajg 3.1.6 Coupling threads must be clean and free from defects,
ExC including weld spatter, after installation. Def or med
—:'P‘j couplings, and those wth damaged threads, nust be
;:;1-; replaced before acceptance.

W

?;_3: 3.1.7 Al towers shall be furnished conplete as what wll be
3t shown on tower drawings or as required herein and

L5 shall include all necessary bolts, nuts, gaskets,

ig internals and externals as what wll be shown.

pos ]

=213.2 VELDI NG

E;gé 3.2.1 Joint Preparation

g; 3.2.1.1 Edge preparation shall be in accordance wth ASME Code
W section MII, Parts UN31 (For Fitting and Allignment)
= & WV32 (For deaning of Surfaces to be Wlded).

<

THIS DICURENT IS
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Edges to be welded shall be prepared by nachining or

automatic  oxy-acetylene cutting, followed Dby
grinding. Shear cutting is allowed only for carbon

steel sheets thinner than 12 mm

g: Manual  oxy-acetylene cutting is allowed only where
o nozzles or manholes are to be inserted, provided

?5 grinding is subsequently carried out.

S

wl3.2.1.2 xy-acetylene cutting is normally not permtted on
z O-MD steel with chrone content 2% or higher. [f it
i § has to be carried out, then a finishing by machining
" or grinding shall subsequently be nade, to renove all
£ hardened areas wthin the heat affected zone back to
- the nomnal hardness of the parent netal.

<

6103.2.1.3 Ginding of austenitic steel shall be nade using

e wheels of a suitable type, and used exclusively for
2: austenitic  steel.

>4

;:’: 3.2.1.4 Before welding, edges shall be checked in order to
ge ascertain the absence of flaking, irregularities or
G serious  defects.

§213.2.1.5 For low alloy steels and for high-strength steel with
2 thickness above 30 nm the edges shall be inspected by
¥ magnetic-particle or liquid penetrant method.
E[3.2.1.6 Wien thermal cutting is used on austenitic stainless
b3 steels or other high alloys, the bevel surfaces shall

be ground to bright metal. Before welding, the
surfaces shall be reasonably snmooth and true.

Ginding wheels and stainless steel wre brushes used
on high alloy material shall not have been used on
ferrous material s.

38

3.2.1.7 Shell and head joints shall be full penetration,
double welded butt joints. For joints inaccessible
from the inside, the fabricator shall submt for

approval an alternative nmethod where a full
penetration and full fusion weld can be achieved from

Th, STORED IN ANY RETRISVAL SYSTEM GR TRANSMITTED IN ANY Fhaw

ENT IS THE FROPERTY OF NP.L. IT IS CONFIDENTIAL AMD ALL RIGHTS

one side.

#l3.2.1.8 In towers which are to be 100% radiographed, nozzle to

a2 shell welds (Root & Fail run) shall be crack detected

g by nmagnetic particle/dye penetrant  exam nation.

£113.2.1.9 Penning is only pernmitted to the extent necessary to

S clean the welds.

g

£

g

1 e

[ X¥]

i3 2
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3.2.2 Welding Procedure & Perfornmance Qualifications
= 3.2.2.1 Vel ders qualifications shall be in accordance wth
£t ASME Code Section [IX Separate qualifications are
£ required for Carbon Steel, and the different types of
gt low and high alloy steels.
z’i 3.2.2.2 Detailed welding procedures as required by the code
éﬁc for Carbon Steel low alloy steel and alloy steels,
= including weld preparation and selection of electrodes
1< shall be submtted by tower fabricator for approval by
A purchaser before comencenent of  work.
Zt
:E 3.2.2.3 Wel ding on towers shall be carried out by welders or
gz welding operators previously qualified for the
éig procedure and filler material wused by them
§
Yo 3.2.2.4 Al welding shall conform to ASME Code requirenents
. regardless of whether or not the tower carries a code
o stamp.
i3 2
. 3.2.2.5 For double-welded butt joints (joints welded on both
3 sides) the welding procedure shall specify
oz fabricator's standard inspection procedure used to
ég assure nmetal soundness after gouging and cleaning the
g5 backside of weld.
:%:_é 3.2.2.6 Wl ding procedure specifications and procedure
& qualification records shall be submtted by the
ﬁﬁﬁ fabricator for purchaser's review and approval prior
£h to the start of fabrication.
29
42| 3.2.2.7 Wl ding procedures submtted to purchaser shall be
:;g clearly identified wth the specific applicable items.
L3N
4, 3.2.3 Filler Mtal  Requirenents
i
513 3.2.3.1 Filler rod shall be selected so that the principal
75 elements in the deposited weld netal, joining base
ni netal to base netal, shall be of the same nom nal
£ conposition as the base nmetal, except as specified in
gl Section 3.2.3.2 and 3.2.3.3 of this standard.
24
s8] 3.2.3.2 For dissimlar joints in base netals consisting of
= ferritic materials, Carbon Steel (P-1) through 12%
i chrome (P-7), the filler netal shall be of the |ow
2 e hydrogen type and conparable to the conposition of
& either base netal. The higher base netal 1is generally
£ E preferred.
a5
ige
DOCUITIETIN
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For dissimlar joints in
ferritic materials on one
stainless steels, higher
ni ckel - chrone,
filler netal shall
Cl assifications,
type 309 L, type 309 cb or
be used upon specific

S

nmeet the

[fwl1on ]
EN CON

wel ded
j oi nt

Steel is

di ssiml ar
of Into-182,
or type 309 (25-12)

Wien Carbon
steel, the
el ectrodes
(25-20),

3.2.3.4

shal |
(in | adl
for lo

Low hydrogen el ectrodes
Steels wth ¢%>0.23
hi gh-strength steels,

t hi ckness exceeds
electrodes for non-alloy weld
accordance wth specification
tensile properties and
essentially the sane as
Low-alloy, high
used unless the
treated.

3.2.3.5

tower is

el ectr odes

welding wth
shal |

arc striking
on a specia
be the arc be

3.2.3.6 In
process,
bevel, or

no case shall

techni que used
that used d
tests.

The wel di ng
be the sane as
qual i fication

Speci a

or  "peaking"

3.2.3.

be p
wel di ng.

be

attention shall
during

3.2.3.8

Bare electrodes shall in

following:

3.2.3.9

VELDI NG PROCESS

base

chr ome- ni cke
including monel onN

N -O-Fe-3 except

appr oval

Inco-

20 mm (3/4"}).

conposi tion
the plate being welded.
strength weld naterials
required

or

plate put

metals consisting of

ide and austenitic

and

the other side, the
requirenents of ASME-AWS
the type 309
type 310 filler neta
by purchaser.

may

austenitic stainless
be nade wth

Into-weld A type
order of preference.

also be used
e analysis for
walloy steels, and
Covered welding
ing shail be in

AN A5.1. Wld
shall  be

to
shal |
82,
in

>
]

1t

for Carbon

wal |

net al

not be
weld heat

shal |
to be post

with a semautomatic
be nade wthin

beside the joint,

struck on tower wall.

t he

al ways |
in

in tower fabrication shall

uring procedure

aid to avoid local off-sei

accordance wth the

ELECTRODE

PRODUCED,

Subrrer ged
Inert @as
Fl ux- Cor ed

Arc Wl ding
Vil di ng
Arc Vel ding

Y, RE

weld netal
conform to the base netal

weld material shall not
required to be postweld heat
tenperature of

3.2.3.10 Deposi ted

D TQ ANY THIRD PaR

DISCLGSE

| TGS DICUMENT IS THE PRGPERTY OF NPC, 1T

nechani ca

be used

A A 5,17,ASME SFA-5. 1
AN A 5,18,ASME SFA-5.11
AWS A 5,20,ASME SFA-5.2(
properties shall
Low-alloy, high strength
unless the tower is

treated {(PWHT) at a

620°C m ni num
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