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&l NATIONAL PETROCHEMICAL QO EXTERNAL NPCS- ES TP 02
el STANDARDS
M-“; | NSULATI on PAGE 2 OF 4¢
. PART | HOT | NSULATI ON
- 1 SCOPE,
1.1 This Standard covers mninum requirements for

design and naterial for above ground, external
insulation of piping and equipnent operating
between anbient tenperature and 550°C for the
purpose of heat conservation, process
stabilisation, tenperature maintenance, personnel
protection and fire rotection. \herever
necessary this standar indicates +the basis for

selecting a criterion.

T T At T b b e dam e s

R THE WHOLE MOR ANY PART UF THIS DOCUMENT HAY B

D AWY L auie var

Exl GENERAL

“L

%

0= 2.1 This standard is suitable for wuse in outdoor

2 service wth nornmal process plant atnospheres.
ok Alternative designs and materials would be

s b specified by purchaser if necessary for corrosive
> 8 atnosphere or potential leaks and spills of

H o chem cal s

X

e 2.2 Purchaser shall specify the additional quantity of
” material to be ordered over and above the precise
2 requirenents to allow for danage, fitting wastage
g and spare naterial.

£

on the following project documents.

7 HPL, IT IS CONFIDENTIAL ANMD ALL RIGHTS

;‘f 2.3 This standard does not cover insulation for boiler
Z or fired heaters and associated air heaters,

Z economisers, flue ducting and air ducting.

;2-

5 2.4 Piping,equipment,storage tanks and vessels
6 requiring insulation shall normally be specified
)

&

&

o

o

al Process and | nstrunent Di agranms {P&IDs).

b} Piping plans & |sonetrics.

c} Instrument Piping Details and Schedul es.

d) Vessel, Exchanger, Storage Tank and sphere
docunents and Insulation Schedul es.

THIS DOCUMENT IS THE PROPERTY G
DISCLOSID YO ANY THIRD PART
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F NPLC IT IS CONFIDEMTIAL AND ALL RIGHTS

THIS DOCUMENT IS THE FROPERTY U
DISCLOSED TO ANY THIRD PARTY,

120°C and above shall
a loss of heat is desired.

normal ly be

NPCS-ES—-TP-02| O
NATIONAL PETROCHEMICAL CO. EXTERNAL
STANDARDS ‘
| INSULATION PAGE 3 OF 40
N e) Equi prrent supplier's Gener al Arr angenent
o Drawings. for equipnent itens package
iy pl ant.
%
= o 2.5 The thickness of insulation given nom nal
gﬁ thickness of the basic insulating nedium
EE 2.6 Definition of terns used in this shal |
£S5 be in accordance with ASTM Standard C168. All
b & ASTM Specification referred to shall of latest
o edition.
iy
i
o 2
EF=
=5
@;ﬁ,ﬂ 3 DESSGN  BASIS
5
B 3.1 CRI TERI A
Ex
£ 3.1.1 Heat Conservation Insulation is designed for
f’ég economc thicknesses and to limt cold surface
B tenperatures below 65°C with 20°C anbient
Ha tenperature in still air conditions.
;§ 3.1.2 Internally refractory lined piping equi prent
2z and anv other items for which heat is
b essential. shall notbeinsulated. (See para
& 3.3.5.4).
&
5 3.1.3 Ho-t piping vessels and equipnent operating bel ow
2 120°C shall not be insulated, unless required for
o process reasons or personnel . protection or to
e avoid thermal stress problens.
% 3.1. 4 Hot piping , vessels and equipnent operating at
3
¢
2
i
g

insul ated unless

Full document details: NPCS ES-TP-02 1993

3.1.5 Insulation is required for any of fol | ow ng
?urposes, as will be indicated in P & IDs and line
ists:
- Heat conservation. (H)
~ Process stabilisation t0 assist process
control.
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WHOLE t0R ANY PART OF THIS DOCUMEINT MAY BE

permtted, provide open
surfaces which are not
provi de
whi ch operating and
in contact while

intent of P&IDs, |ine
Engi neering  draw ngs,

insulation for personne

IDENTIAL AND ALL RIGHTS RESERVED, TO THZ LGWNER NEITHER THE
EPRODUCED. STORED IN ANY RETRIEVAL SYSTEM CR TRANSMITTED IN ANY FDRM DR ANY MFANS UTTHAIT THE BOINAD UTITTEN FAMCCHT AC ND -

3

The actual extent of
determned by Feld

operating personne
Exposed surfaces

wi thin
of a normal access,
flanges and unicns shall
personnel protection.

usi ng

[nstruments and
operating flow
prevailing in the
shall be
that of

3.1.6
and/ or

pi ping or

THIS DOCUMENT IS THZ PROPERTY OF NPL. IT IS COW

DISCLOSED TQ ANY TRIRD PARTY, R

attention only to the eligiblity
i nsul ation
Construction
the follow ng
65°C and
2100 mm vertically
worlk area.
not be insulated

operating
1000 mm horizontally or
walltway Of

associ at ed
t enperat ure
connected pi pi ng
insulated to the same
equi prent .

NATIONAL PETROCHEMICAL CO. EXTERNAL
STANDARDS INSULATION PAGE 4 OQF 40
al Traci ng
1) Steam tracing. (S}

Il) Electric tracing.

Il ) Hot water or solvent tracing
{ liquid)
V)  Hot QI tracing.
b) Jacketing
1) Steam jacketing.

1) Hot water or liquid jacketing.

u [11) Het @Gl Jacketing.

- Fire hazard protection to prevent
fast boil off of Iiquid.

- Personnel protection.
Personnel  protection is applicable
surface tenperatures exceeds 65°C in
short-term operating conditions, over
insulated piping and equipnment where
protection is required, but insulation

nmesh netal
internally
insulation on that

nai nt enance
per f or m ng

part of

protection

above

pi pi ng

normal  or
internally
per sonnel

i nsul at ed,

surfaces wth

per sonnel
duti es. The
lists,

desi gnat e

routine
classification
etc., whi ch
of such service.
shal |
Per sonnel

subj ect
condi ti ons

equi prrent

requi renents as

(1)

exposed

not
and for

nay cone

cal |

and/ or
criteria
| ocat ed

Val ves,
for

to
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¢ 3.1.7 Insulation shall be designed to provide an
W' absolute mninmum clearence of 25 nm between the
ot outside surface of any insulation finishing
Bt material and adjacent surfaces.
%E 3.1.8 Where insulated piping is supported on steel
i shoes, the height of the shoe shall be such that
at the wunderside of the insulation finishing material
E; is clear of the supporting structures wupon which
B the shoe rests by 25 nm mninmm
[y
;‘-é 3.1.9 Hydrostatic tests on pipe, vessels and -equipment
Zt shall, if possible be conpleted before insulation
T is installed. If insulation is applied before
e testing, all welds and threads shall be Ieft
E‘g exposed until conpletion of testing.
§
3 3.1.10 Care shall be taken to avoid contact between
® o dissimlar mterial which mght cause galvanic
£ corrosion.
g
G 3.1.11 Al insulating and finish coatings, fabrics,
21 nastics and sealants supplied per this standard,
T shall be certified by manufacturer, to be asbestos
" free.
e
@% 3.1.12 I nspection openings shall be provided in the
& insulation at locations to be selected at site by
Y& the purchaser the renoveable w ndow shall be of
v the sane basic material and thickness as the rest
G4 of the insulation and of sufficient rigidity to
mé w t hstand handling.
SK:
§§ 3.1.13 Insulation which needs to be renoved for
;&’ mai ntenance purposes shall be fabricated in such a
E% manner, that it is easily renoveable and can be
éa remounted with a mninum of work. Quick opening
l’:ﬁj boxes and simlar construction shall be wused in
8:9 that case.
tg 3.1. 14 Piping requiring insulation is indicated on the
i line schedule and P & | diagrans. The tenperatures
- for which the piping is to be insulated shall be
NL: determned by the tenperatures |listed wunder the
gk operating tenperature in the |line schedule.
o o
E@ 3.1.15 Piping which is traced shall be covered wth
P oversized pipe insulation to include the tracer
' l'ines. Uhion and tracer line loops shall be

separatel y i nsul at ed. Oversized pipe insulation
- shall be in accordance wth the foll ow ng
i schedule.(TABLE 3.1.15.)
“D
E5
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NOMNAL SIZE COF PREFORMED PIPING SECTIONS
& NSUATION _MATERIAl OVER TRACED PIPE
w? TABLE 3.1.15
G|  mmmmmmm o m e -
%;’ . 1/2" TRAR. NCS. :
2 1] 1
= \ PIPE SIZE |=————m - o e o |
g | { INCH ) ONE TRACER TWO R THREE |
Cy | TRACERS
o3 | oo } = mmmem o | mmmmmmmmmmmmmmes :
5’53{ i |
%; 1/2 1 1/4 11/4 ,
s |
5% | 3/4 1 1/4 11/2
ﬂ;: )
ggg 1 11/2 2
¥y ! |
37 , 1 1/2 ! 2 1/2 2 1/2 !
X o
L Y [ |
T 2 f : ; |
be | l
gy . 3 31/2 , 4 |
o=z | i
de 4 | 5 > |
2t 6 7 K
7 7
[ ! ]
3 , '
s | 8 ; 9 |
T 1
@ 11 11
Eg | 10 i ! l’
y | | 14 |
R , 12 : 14 ,
> |
- ) i ! f
ﬁﬁ " e e e T T T T e e e |
2, . 14" & LARGER NEXT SIZE WP ON SCHEDULE
s
iz o oo :
i
i
2y
s &
>.ac
B
‘53’
o8
i E
a%
—
&2
ol
3
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3.1.16 Single thickness sectional pipe insulation shall
be applied with longitudinal joints staggered and

shall be secured with wre ties on 230 mm centers.
Double thickness sectional pipe insulations shall
be applied wth all joints staggered and shall

have inner layer secured by at least tw wres per
section with the outer layer secured by wre ties
on 230 mm centers.

C1.17 Equipment  requiring insulation is Indicated on the
insulation schedule and P&ID drawing. The
tenperature for which the equipment is to be
insulated shall be the operating tenperatures
indicated on the equipnent data sheets. For
conpressors and exchangers, the higher of the
inlet or of the outlet tenperatures as given in
the insulation schedule and equipment data sheet

shall be used.

HOR ANY PART OF THIS LOCUMENT HAY BE

HEANS VITHOUT THE PRIOR WRITTEM CONSENT OF NP.C.
w

3.1.18 External stiffening rings on the vessel and piping
shall be insulated with the sane thickness as

required for the vessel or piping.

3.1.19 Verti cal vessels, which have a mnarked decrease in
the tenperature from bottom to top, shall be
insulated as follows:

T0 THE GVNER NEITHER THZ VHOLE

SHITYED IN ANY FORM LR aNY

Lower half of the vessels shall be insulated for

the bottom service tenperature and upper half nay
be insulated for the wvessel's overall average

t enperature.

IDENTIAL AND ALL RIGHTS RESERVED,

except for personnel protection reasons.

&

gtj

o

g 3.2 EXTENT COF |INSULATICN ON PIPING SYSTEMS

bl 3.2.1 Insulated piping systens shall have straight pipe,
% bends, tees and pipe fittings conpletely

- insul at ed.

“.a-(

) E@, 3.2.2 Al valves and flanged joints shall be conpletely
237 insulated only in steam condensate service, hot
= oil lines and in lines which are trace heated or
;_-j jacketed to nmaintain tenperatures.

8

sl 3.2.3 For bucket and float type traps the inlet piping
£ and trap shall be insulated.

& %

?.g 3.2. 4 Insulation on inlet piping to thermostatic and
Bz thernodynamc steam traps shall termnate at

9y approximately 500mm before the trap.

;-:‘

g8l 3.2.5 Steam trap outlet piping other than closed

é@ condensate recovery system shall not be insulated
ui

A
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3.2.6 Instrumentation to be insulated, such as |evel
gauges, level controllers, level swtches, dp

cells, shall have their fluid containing sections

and the associated piping conpletely insulated,
including pipes, valves and fittings.

3.2.7 Insulation shall not be applied to the follow ng,
unless otherwise specified.

3.2.7.1 Piping which becomes hot intermttently, such as
relief valves, vents, steamout and snuffing steam
systems, flare and blowdown Systens.

3.2.7.2 Supports for piping, excluding pipe hangers to the
extent covered by insulation.

3.2.7.3 Steam Traps (except as noted in paragraph 3.2.3).

NY MEANS WITHOUT THE PRINR WRITTEM CONSEHT OF WEC

3.2.7.4 Valves, including control valves and flanges in
process piping systens (except as noted in 3.2.2
and 3.2.6

However, personnel protection insulation for these
itens shall be applied, as required.

3.2.7.5 Pipe Uion fittings.

HE OWNER NEITHER THE WHOLE MOR ANY PART UF THIS LOCUMENT HAY BE

REPRODUCED, STORED IN ANY RETRIEVAL SYSTEM OR TRANSHITTED IM ANY FORM CR A

greater than 900 mm dianeter shall be insulated

both internally and externally for a minimum
distance of 600 mm below the bottom tangent Iine.

The insulation shall termnate not less than
300 mm above the support concrete or steelwork.

E 3.2.7.6 Thermowell bosses and pressure tappings.
g 3.2.7.7 Expansion  joints, hinged joints and hose
v assenbl i es.
% 3.2.7.8 Sight flow indicators.
z 3.3 EXTENT OF |INSULATION ON EQU PMENT
) 4 3.3.1 Support  skirts of insulated vertical vessel

3

3.3.2 Support skirts of insulated vertical vessels of
900 mm and less shall be insulated externally
only, as described in para 3.3.1 above.

HPL, IT IS CEh

[&]
£,
sl 3.3.3 Turbines and steam ends of reciprocating punp
0@_; shall be insulated for heat conservation. As
Y given on insulation schedule and equipnent data
:; sheets.

-5
EE 3.3.4 Liquid ends of punps shall be insulated when heat
38 traced or jacketed or when indicated on
§§ insulation schedule or on equipnent data sheets,
E A
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3.3.5 Insulation shall not be applied to the following
unless otherwise specified.

3.3.5.1 Pumps with operating temperature below 200°C
unless pumped fluid has a pour point above minimum
design ambient temperature.

3.3.5.2 Fans, compressors, blowers or other rotating or
reciprocating equipment.

3.3.5.3 Liquid ends of pumps except as noted in the
paragraph 3.3.5.1 above.

3.3.5.4 Internally insulated or refractory lined equipment
unless specially designed for metal temperature

control,

Heads of vessels enclosed by support skirts with
vessel diameters %00 mm and less.

2]

3.3'5!

3.3.5.6 Internal surfaces of insulated vessel support
skirts with vessel diameter 900mm or less.

3.3.5.1 Turbine casings to be insulated shall exclude
shaft seal caps, shaft bearing housings, throttle

valves, governors and supports.

3.3.5.8 Exchanger channel and covers; shell and channel
flanges, & Exp. Joints.

3.3.5.9 Nozzles, manholes and handholes and flanges of
equipment.

3.3.5.10 Surfaces of coolers and condensers.
3.3.5.11 Nameplates of all equipment items.

3.3.5.12 Thermowell bosses and pressure tappings.

F NPL, IT IS CONFIDENTIAL AND ALl RIGHTS RESERVED, TO THE DWNER NEITHER THC WHOLE NOR ANY PART OF THIS BOCUMEMT MAY EE
REPRODUCED, STORED IN ANY RETRIEVAL SYSTEH CR TRANSMITTED IH ANY FORM CR ANY HEANS VITHOUT THE PRINR WRITTEY COMSENT OF NPC.

THIS DOCUMENT IS THE PROPERTY G
DISCLOSED 7O ANY THIRD PaRTY,
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4 | NSPECTI ON
4.1 Al  materials furnished and/or wused in connection
with the insulation work shall be subject to
inspection and approval by purchaser, in order to

assure the use of naterial of the type and
quality, which meet the requirements of this
standard. It is the responsibility of insulation
contractor to ensure adequate precautions against
danmage and deterioration are taken during the
storage of insulation,jacketing and ancillary

materi al s.

4.2 Storage of insulation nmaterial shall be indoors,in
an area where relative humdity does not exceed
85% |,

4.3 Installation procedure shall be subject to _
inspection by purchaser or by his representative
and any material which has been inproperly
installed or excessively damaged shall be
removed and replaced properly wth undamaged
materi al .

4.4 Inspection and approval of naterials and

"~ wor knmanship by purchaser shall not relieve

insulation contractor of any of his
responsibilities what so ever.

4.5 Prior to insulation work comrencing on any
particular section, purchaser should be satisfied
that all insulation supports on vessels, vertical

TRIEVAL SYSTEH OR TRANSMITTED IN ANY FDRH DR ANY MEANS VITHOUT THE PRIDR WRITTEH COMSENT OF NBC

pipelines and shoes on horizontal pipelines have
been correclty installed. Additionally all

NP.C. IT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, TO THE OWNER NEITHER THE WHOLE MOR ANY PART CF THIS DOCUMENT HAY BE

o
b= thermal tracing lines are properly in place and
< all nmetal surfaces are clean and free of foriegn
o or spattered materials.
gl 4.6 All insulation application shall be perforned
g during dry weather; unconpleted and exposed
s surfaces should be protected at all tine against
& dampness, condensation or rain. Al insulation
58 applied in one day shall have the nastic, fabric
2 or netal weat herproofing applied the same day and
&g any exposed ends shall be tenporarily protected
‘%5 wi th weat herproofing. Insulation showing any
iz evidence of noisture shall be remved and
az replaced.
e €
&g
£
o3
E&
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4.7 Prior to the release of
to the insulation applic
etc. shall be inspected

-
1N

parts(working parts) of
equipment are protected

sealer and nastic, have

consi dered inconplete.

HZ WHOLE MOR ANY PART OF THIS LOCUMENT HAY B

LR AR v
(&5

ancillary mnaterials) shall
good appearance.Unless

described below and shall
limt tenperatures given
by the nanufacturer

5. .2 Insulation materials shall
content, chemcally inert

TRIFVAL SYSTEH TR TRANSMITYFN TN ANY ©hou ro a

EMTIAL AND ALI RIGHTS RESERVED, TD THE DWHER NEITHER Ti
E

applied. Until all insulation

proof, vermn proof, inpervious to hot

any equi pnent
ator, all wvalv

tested and repaired prior
to application of insulation

4.8 Care shall be taken to ensure that al

instrunment, va
when insulation

moving parts, the insulation work shall

MATERI ALS
5.1 GENERAL
5.1 1 Al materials (lnsulation, jacketing a

be of high

otherwise specified in
the project specifications, nmaterials

insulation wll be selected from the
not bhe used over the

in ASTM Speci

be of low chloride
non-sulfureous, [rot

materials, such as
been removed from the

and piping
es, gauges,

moving
| ves and
is

be

nd
quality and

for
material s

fication or

water and

= steam, non-injurious to health and non-corrosive
% to steel and aluminium (even if soaked in water at
a7 anbient  tenperatures for extended periods).
53 5.1.3 Insulation and jacketing material backed with
b A paper or other flammable material is not
Qg acceptable.
o,
*
“8| 5.1.4 Mny common flammble liquids such as oil,
. butanol, diethanolanine and hexanol wll react and
gg start” fires when they leak into inorganic
o absorbent insulations. Such  absor bent i nsul ati ons
- can store large quanitieg of conbustible |iquids
EE in case a leak occurs. This could be a decisive
2% factor when specifying and evaluating alternative
ko materials
248
v
RE R
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| NSULATI on PAGE 120F 40

d 5.1.5 Insulation materials have been classified into two
.- categories water absorbing and non-water
- absorbing. Non-water absorbing insulant |ike
E4 cellular glass is reconmended for services up to
= 4 125°C.
gs Water absorbing insulants like fibrous insulants
24 and calcium silicate can be used for all
v temperatures. But for low tenperature (i.e. up to
3 125°C) services a suitable noisture barrier shall
‘rsg be used. Since the substrata is at too |ow
v tenperature to evaporate noisture, rain or hose
£ water absorbed.
zs
%g 5.2 | NSULATI ON MATERI AL
%g 5.2.1 Fibrous Material (Rock & Qdass Wol)
¥
iy 5.2.1.1 Shall be a prefornmed insulation and of |ong
o fibered rock or. glass material processed from a
E';‘ nolten state into fibrous form bonded wth a
Qg binder and suitable for the intended operational
g > tenperature range from anbient to 550°C  Slagwool
gf is not acceptable.
é@ 5.2.1.2 Unless otherwise specified herein, i nsul ation
FE material shall strictly conform to all the
Qg requirenents of standards |isted below
IQIE -~ ASTM c-547 pipe Insulation Mneral
0l CLASS 2&3 Fi ber Preforned
69
21’; - ASTM G592 Mneral TFiber Bl anket
43 CLASS || Insulation & Bl anket
X Type Pipe Insulation
;g (Metal Mesh Covered).
F
a2 - ASTM G612 Mneral Fiber Bock &
’g QASS 3, 4 & 5 Board  Ther nal [ nsul ati on.
ay
]
43 - ASTM G553 Mneral fiber blanket (for
?g QASS B4 expansion joint
< & only).
gt
ﬁi—-
5
-3
iE
“
G
E&
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