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g 1 SCOPE
a,
h]z
o
ix 1.1 This standard covers the minimum requirenents for shop
Ee inspection of nechanical equipment to be supplied to
ga NPC.
&
EE 1.2 The procedures outlined in this standard are
5 conplementary to any requirements, that my also be
g%’- laid down in individual NPC standards referred to
= here in.
fy
gg 1.3 Véaiver of any requirenents specified here in requires,
nég the witten approval of NPC
5
do 1.4 NPC Construction Standard for shop inspection
?@ (NPCS-CS~-TP-01), shall be wused for general procedure
Yy and node of inspection.
<
28 STANDARDS  AND  OCDES
G
o
%E Reference is nade by all relevent standard, which is
;s indicated in purchase order requsition and
£8 NPC Standard and the following standards:
g% - TEMA OOXE
28
5?5 - ASME SEC V. Non-Destructive  Testing.
v i
5o - ASME SEC M1l Pressure Vessel Design.
b
42 - ASME SEC IX Wlding and Brazing
:e? Qualifications.
.‘é'; - APl 660 Shell and Tube Heat Exchanger for
é: General  Refinery  Service.
ﬁg - APl 661 Air-Cooled Heat Exchanger for
3> CGener al Refinery  Service.
ke
;gg - APl 510 Pressure Vessel Inspection Code.
=g
s - APl 620 Design and Construction of Large,
£y V¢l ded Low Pressure Storage Tank.
&%
EE - APl 650 Wlded Steel Tanks for Gl Storage.
nE=
& :
5; - APl 598 Valve Inspection and Test.
F_-c'
EE - APl 2001 Fire Protection in Refineries.
3 _
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éz’; 3 VESSELS, DRUMB, TOMRS AND REACTGRS
s GENERAL
g; 3.1.1 The following requirements are additional to
N NPCS-  ES PV-01, NPCS-ES-PV-02 and NPCS ES PV-03.
28
e 3.1.2 Pre « inspection meeting in accordance wth
Ce NPCS- CS-TP-01, shall be arranged unless otherw se
Fu specified.
f% 3.1.3 MIl inspection shall be carried ocut on alloy, clad
ek and clad service carbon steel naterials.
U o
g% 3.2 SHELL
g% 3.2.1 Carbon steel plates and heads, addition to section
i & 4.2.2 of NPCSCSTP-01 check, naterial t hickness  (head
55&; thickness, at knuckle radius and at center).
gg 3.2.2 GJad Steel Pate
o
gé a) Check chemcal properties of «clad naterial.
2L . . .
oy b) dadding thickness; special attention at thickness
§§ transitions, connection of cones, rounded-off edges
5% ( is sufficient clad left?).
gé c) Qad bonding; weld preparation (check for renoval
50 of stainless steel prior to carbon steel welding),
42 places where internals are attached to clad.
ol \
X d) Check for cracks at severely formed |locations, e.g.
4y knuckle radius of heads.
;]5
‘é-’-? e) dad surface finish requirements.
g1
gg 3.2.3 Di mensi ons
E g
qg Check:
g
5 a) Straightness of vessel
EE b) Qt of roundness: very inportant, when internals
gg are to be installed.
EE
ur
-
@ e
05
E8
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NOZZLES

3.3

Check:

El evati on,

a)
straddl eness of

b)

4) I'nside dianeter

3.4 REI NFORCI NG PADS

Tel |l -Tal e hol es:

AARS Lrma i b oremed e e b m = f e m e

P

R THZ VHOLE NOR ANY PART DOF THIS DDCUMENT HAY EE

[
nn

t he | owest
3.5 STRUCTURAL,
a)
b) Check bolt
3.6

a) U
Sl ze.

b)
seating of
c¢) Check out of

3.7 EQUI PMENT/ SUPPCRTS

a)

F NPC, IT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, TO THE OWNER NEITH

DISCLOSED TO ANY THIRD PARTY. REPRANIAED. STRREH T ANY RETDICVA!I oVOTEM MO TOAMCUTTTEN T Auw Frmu

b} Check correct

3.8 LIFTING LUGS

orientation.

THIS DOCUMENT IS THE PROPERTY [

orientation,

of
to be installed through nozzles.

check si ze,
uggi ng and location (each reinforcing pad shall. be
provided with mninal
point).

PIPE AND
Check type of clips,

Check orientation,

Check welding will
i nternals.

Check dinensions including,
holes and hole size base alignnent,
skirt and vessel

| ocation of
and earthing |ugs.

a) Check type and dinensions,

tilt,

bolt hol es.

Type and size of nozzles.

c) Flange rating and facing

nozzle(s) in case

t hr eadi ng,

one tell-tale hole

| NSULATION  CLI PS

el evati on,

hol e size and | ocation.

INTERNAL -SUPPORTS (FOR TRAYS,ETC.)

el evati on,

not

roundness of vessel

(SKIRT R

SADDLE)

| ocati on

fixed,

el evation

b} Check NDE required on welds

out stand and

orientation.

tilt/level,

interfere with proper

strai ght ness of

sliding support

internals are

greasing or

located at

type and

of anchor bolt

and
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3.9 FABRI CATI ON

a) Check formng operation (especially alloy or
nonferrous materials).

L) Check welding; adherence to WPC, welder's
qual i fications, etc.

c) Check heat treatnent; adherence to procedures,
extra attention for |ocal heat treatnment and alloy

or nonferrous metals.

3.10 INSPECTION  AND  TESTI NG

e g

a) Check naterial certificates and verify heat nunbers
NDE and certification.

WHDLE NOR ANY PART OF THIS DOCUMENT KAY BE

AL LM Al b

b) Check production test plate test results and
hardness nmeasurenments, if applicable.

¢) Check reinforcing pad air-soap test(soap to be
applied both inside and outside).

d) Check hydrotest.
3.11 M XER  VESSELS
Check for alignment of connecting flange to nixer

element and bearing points to guarantee proper
installation of m xer element.

3.12 PAI NTI NG COATI NG
a) Check painting/coating as per purchase order.

b) Check surface preparation.

IBENTIAL AND ALL RIGHTS RESERVER, TO THE DWNIR NEITHER THS

DISCLOSED T ANY THIRD PARTY, REPRODUCEL STORED IN ANY RETRIFVAl SYSTFH MR TRANCHETTEN TN Auv Chou me

3.13 ANCI LLARY | TEMS

3.13.1 Bolts and Nuts

Check material and si zes. Bolts should not extend
more than 1.5 thread beyond the nuts, proper greasing
of  threading.

3.13.2 Bushes, N pples and Plugs

Check threading wusing gauges.
3.13.3 Gasket s

Type, quality and thickness.
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3.13.4 Al required blind flanges and other attachments Iike
pipe ends, etc.

3.13.5 Spare parts

Check nunber of bolts and nuts, gaskets, etc.

3.14 NAMEPLATES

a) Check naneplate stanping and arrange for nameplate
rubbing or  phot ograph.

b) Stanp naneplate wth inspection engineer's stanp,
when equipment is released for shipment (preferably
partially on rivets or tap bolts).

THOUT THE PRIOR WRITTEM CONSENT ©F NPC.

c} FEquiprent shall be stanped with tag nunber close
above the nameplate.

HE WHOLE HOR ANY PART DOF THIS DOCUMENT HAY BE

3.15 PREPARATICN  FCR  SH PMENT
For final inspection, the "Final Vessels Report"
will be prepared.
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4 TRAYS AND | NTERNALS

The followng requirenents are additional to
NPC- MS- PV- 03.

4.1 INSPECTION CF TRAYS AT MANUFACTURER S PLANT

Wen one or nore types of trays are required, vendor
will make a conplete fit up of tray of each type.

Check the follow ng:

- Type of material, thickness and dimensions as per
drawing.

Daneter of tray and riser, height of riser.

- Type of bubble caps or valves and clearance to tray
deck.

- Wir height, dinension of downconer, distance of
bottom downconer to tray deck.

- Type of bolts and nuts, bolt holes for alignment.
-~ Packing (listing).

- Wep holes (site and |ocation).

- Fit up tray sections.

- Tray manways; assure that dinensions of individual
pieces can pass through the prescribed opening.

=~ Qality of workmanship.

- Were severe formng of parts is involved, check

for cracks at point of formng particularly on
materials that are susceptible to work hardening.

F NPLC. IT iS CONFIDENTIAL AND ALL RIGHTS RESERVED, TO THE DWNER NEITHER THE VHOLE NOR ANY PART DOF THIS DOCUHENT HAY BE

- Rust preventatives ( only to be applied to carbon
steel for field installation or export).

REPRADUCED, STHRED IN ANY RETRIEVAL SYSTEM DR TRANSHITTED IN &NY FORH DR ANY MEANS VITHOUT THE PRIOR WRITTEM CONSENT OF NP.C.

Cl eanli ness; travs for Dboth field and shop are to
be free of all oil and foreign matter.

THIS DOCUMENT 1S THE PROPERTY O
DISCLOSED TQ ANY THIRD PARTY,
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- Mthod of «crating to guard
transport and storage.

Note:

In the event a large nunber of
is involved, then a fitup shoul

to guard against dye and tool
critical di mensi ons.

4.2 I NSTALLATION  CGF  TRAYS

- Before tray floors are set i
supporting trusses and suppo

- The major support beam nust
| ocation, the top of the be
the tray support ring and c
(if required) has been prop
tray sections.

HE OWNER NEITHER THS VHOLE HDR ANY PART UF THIS DOTUMENT HAY BE

- Al tray segnents nmust be fr
foregin mnatter Dbefore and

- After tray has been installed

Packing nmust be properly
= Tray should have correct

- Wirs and downconers nust
relation to tray shown on

- Each tray and area between
cleaned after each tray has
inspected before accepting

NEPL, IT IS CONFEDENTIAL AMD AL RIGHTS RESERVED, TO T
RODUCET, STORED IN ANY RETRIEWAL SYSTEM DR TRANSMITIED IN ANY FORM OR ANY MEANS VITHOUT THE PRIOR WRITTEM CONSENT OF MP.C.

THIS DOCUMENT IS THE PRGPERTY OF

DISCLOSED TO ANY THIRD PARTY, REP

7-10 days of production run. The reason for this is

Inspection engineer is to check the followng

of all dirt and foreign natter

left open and followng checks shall be nade:

- Al bolts, nuts, clanps and wedges nust be tight.

against damage during

trays of a single type
d be nmade about every

wear which could affect

n position the
rt rings should be free

be placed correctly in
am should be flush with
heck that the packing
erly placed between the

ee of grease, oil or
after installation.

the manways are to be

i nstall ed.
orientation.

be set to height and in
draw ng.

trays nust be properly
been installed and
tray installation.
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