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| SCOPE
o
w . . .
- 1.1 This standard covers mninum requirenents for
=3 above ground, external insulation of piping and
X equi prent operating between anbient tenperature
gE and 550°C for the purpose of heat conservation,
ai process stabilisation, tenperature malntenance,
i personnel  protection and fire protection.
Z8
2 GENERAL
2.1 This standard does not cover insulation for boiler
or fired heaters and associated air heaters,
economisers, flue ducting and air ducting.
B 2.2 Piping,equipment,storage tanks and vessels
3% requiring insulation shall normally be specified
on the following project docunents.
a) Process and Instrument Dagrans (P&IDs).
Ing=4
gé b) Piping Pans & Isonetrics.
c) Instrunent Piping Details and Schedul es.
d} Vessel, Exchanger, Storage Tank and sphere
documents and Insulation  Schedul es.
e) Equi prent supplier's CGener al Arr angenent
Drawings for equipnent items in package
pl ant.
2.3 The thickness of insulation given is the nomnal
thickness of the basic insulating medium
2.4 Defination of terns wused in this standard shall be
in accordance wth ASTM Standard c168. Al
ASTM Specification referred to shall be of [atest
edition.
2.5 Insulation is required for any of the followng
purposes, as Wwll be indicated in P&IDs and line
vy lists:
gE - Heat conservation (H)
:f
L
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& - Process stabilisation to assist process
% control.
[N
== .
gk a) Tracing
oy
%E 1) Steam tracing. {s)
z
§§ II) Hectric tracing. {E}
I € IIT} Hot water or solvent tracing (L)
- o (liquid)
2y
x
15 IV) Hot oil tracing. (0)
g
o
E? b) Jacketing
34
?ﬁ 1) Steam jacketing. (JS)
gg IT) Hot water or liquid jacketing. (JL)
GE I11) Hot oil jacketing. (J0)
E’é ~ Fre hazard protection to prevent
;E fast boil off of [Iiquid. {F)
=8
2k - Personnel protection (P)
gé Personnel  protection is applicable where exposed
0% surface tenperatures exceeds 65°C in normal or
- short-term operating conditions, over internally
zo insulated piping and equipnment where personnel
@@ protection is required, but insulation is not
gé permtted, provide open nesh netal guards and for
¥ surfaces which are not internally insulated,
jg provide insulation on that part of surfaces wth
2> which operating and naintenance personnel nmay cone
5 in contact while performing routine duties. The
g intent of P&IDs, line classification lists,
gY Engineering drawings, etc., which designate
nh insulation for personnel protection is to call
t:g attention only to the eligibility of such service.
RE: The actual extent of insulation shall be
z g determined by Feld Construction Personnel and/or
&y operating personnel using the following criteria:
£ Exposed surfaces operating above 65°C and |ocated
& % within 1000 mm horizontally or 2100 nm vertically
?_‘5 of a normal access, walkway or work area.
L=
fs Valves, flanges and wunions shall not be insulated
g for  personne prot ect i on.
2a
23
E5
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2.6 Instruments and associated piping subject to
operating flow and/or tenperature conditions
prevailing in the connected piping or equipnent
shall be insulated to the same requirenents as
that of piping or equipment.

2.1 Hydrostatic tests on pipes, vessels and equipnent
shall, 1if possible be conpleted before insulation
Is installed. If insulation is applied before
testing, all welds and threads shall be Ileft
exposed until conpletion of testing.

2.8 Care shall be taken to avoid contact between
dissimlar nmaterial which mght cause galvanic
corrosion.

2.9 I nspection openings shall be provided in the

insulation at locations to be selected at site by
purchaser. The renovable w ndow shall be of the
sane basic material and thickness as the rest of
the insulation and of sufficient rigidity to

wi t hstand handl i ng.

ITHER THE WHOLE NOR ANY PART DUF THIS DOCUMENT MAY BE

I3

2.10 Insulation which needs to be renoved for
mai ntenance purposes shall be fabricated in such a
manner, that it is easily renovable and can be
remounted with a mnimum of work. Quick  opening
boxes and sinmlar construction shall be wused in

that case.

2.11 Piping which is traced shall be covered wth
oversized pipe insulation to include the tracer
l'ines. Union and tracer line loops shall be

separately insulated. COversized pipe insulation
shall be in accordance with the followng

schedul e (TABLE 2.11}.
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(&f
By NOMNAL SIZE OF PREFORMED PIPING SECTI ONS
% . | NSULATI ON__ MATERI AL
L OVER _TRACED PIPING
gg TABLE 2.11
o
3] et T e —— -
5 & ' | 1/2" TRACER NGCS. |
D& PIPE SIZE e :
gy (1 NCH) ONE  TRACER TWO OR THREE

. : TRACERS ,

EE | 1 1
ﬂfg I e T T T T e s e |
%‘5‘ | ! !
Yo 1/2 . I 1/4 1 1/4
9y 3/4 I 1/4 11/2
EE | 1 1/2 2
¥y
gt 11/2 2 1/2 2 1/2
3y ) 3 3
g
BE 3 3 1/2 4
85
be 4 5 5
i
o5 6 7 7
G 8 9 9
K

g 10 11 11

¢ 12 14 14

Z

a

3

g

2
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d 2.12 Single thickness sectional pipe insulation shall
i be applied wth longitudinal joints staggered and
- shall be secured with wre ties on 230 mm centers.
*»'lgf Doubl e thickness sectional pipe insulations shall
gv be applied wth all joints staggered and shall
gE have inner layer secured by at least tw wres per
9§ section with the outer layer secured by wre ties
Lfi-:m on 230 mm centers.
55 o . .
g 2.13 External . stiffening rings on the vessel and piping
i shall be insulated with the same thickness as
EE required for the vessel or piping.
25
g3
23
¥
Hy
FZ
& o
E;’ 3 EXTENT  COF 1 NSULATI ON
2
B2
2 3.1 N PIPING
uu‘
é,@ 3.1.1 Insulated piping systenms shall have straight pipe,
Eg bends, tees and pipe fittings conpletely
6% insul at ed.
X
gﬁ’i 3.1.2 Al valves and flanged joints shall be conpletely
o insulated only in steam condensate service, hot
5o oil lines and in lines which are trace heated or
i; jacketed to mintain tenperatures.
T >
g? 3.1.3 For bucket:and float trpe traps the inlet piping
<y and trap shall be insulated.
<
5; 3.1. 4 Insulation on inlet piping to thernostatic and
g thernodynamc steam traps shall ternmnate at
B approximately 500mm before the trap.
2:@ 3.1.5 Steam trap outlet piping other than closed
gg condensate recovery system shall not be insulated
=g except for personnel protection reasons.
£ 3.1.6 Instrunentation to be insulated, such as |evel
i ¢ gauges, level controllers, level swtches, dp
%5 cells, shall have their fluid containing sections
EE and the associated piping conpletely insulated,
ez including pipes, valves and fittings.
o
g7 3.1.7 Insulation shall not be applied to the followng,
EQ unless otherwise specified.
ER|
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3.1.7.1 Piping which becones hot intermttently, such as
relief valves, vents, steamout and snuffing steam

systems, flare and blowdown systens.

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

3.1.7.3 Steam Traps (except as noted in dause 3.1.3).

3.1.7. 4 Valves, including control valves and flanges in
process piping systenms (except as noted in {auses
3.1.2 and 3.1.6).
However, personnel protection insulation for these

itens shall be applied, as required.

HOUT THE FRIDR WRITTEN CONSENT OF WPLC.

3.1.7.5 Pipe UWiion fittings.

3.1.7.6 Thernowel | bosses and pressure tappings.
3.1.7.7 Expansion  joints, hinged joints and hose
assenbl i es.

3.1.7.8 Sight flow indicators.
3.2 ON EQUI PMENT

3.2.1 Support  skirts of insulated vertical vessel
greater than 900 mm dianeter shall be insulated
both internally and externally for a mninmm
distance of 600 mm below the bottom tangent |[ine.
The insulation shall termnate not less than 300mm
above the support concrete or steelwork.

ENTIAL AND AL RIGHTS RESERVED, TO THZ OWNER NEITHER THE WHOLE NOR AMY PART OF THIS DOCUMENT KAY BE

DUCED, STORED IN ANY RETRIEVAL SYSTEM LR TRANSMITTED IN ANY FORM OR ANTY MEANS VIT

3.2.2 Support  skirts of insulated vertical vessels of

900 mm and less shall be insulated externally

only, as described in dause 3.2.1 above.
i 3.2.3 Insulation shall not be applied to the followng
8 unless otherwise specified.
= 3.2.3.1 Punps with operating tenperature below 200°C
g4 unless punped fluid has a pour point above mninmm
=g design  anbi ent t enper at ure.
£y 3.2.3.2 Fans, compressors, blowers or other rotating or
%E reci procating equipnment.
&8
2 3.2.3.3 Liquid ends of punps except as noted in (ause
nx 3.2.3.1 above.
%E 3.2.3.4 Internally insulated or refractory lined equipnent
g unless specially designed for metal tenperature
wa control.
Rl

Documents

Document Sharing Hub

Full document details: NPCS CS-TP-07 1993


http://www.avadocuments.com/doc/npcs-cs-tp-07-1993
http://www.avadocuments.com/doc/npcs-cs-tp-07-1993

Full document details: NPCS CS-TP-07 1993

NPCS~CS--TP-07 | (
NATIONAL PETROCHEMICAL CO.|EXTERNAL INSULATION
STANDARDS _
PAGE 8 OF 35
. 3.2.3.5 Heads of vessels enclosed by support skirts with
¢ vessel dianeters 900 nm and |ess.
-
g: 3.2.3.6 Internal surfaces of insulated vessel support
el skirts wth vessel dianeter 900mm or |ess.
g: 3.2.3.7 Turbine casings to be insulated shall exclude
" shaft seal caps, shaft bearing housings, throttle
gt val ves, governors and supports.
L f
o 3.2.3.8 Exchanger channel and covers; shell and channel
3 flanges, & Exp. Joints.
EE 3.2.3.9 Nozzles, mnanholes and handholes and flanges of
2: equi pment .
ol
35?5 3,2.3.10 Surfaces of coolers and condensers.
Eé 3.2.3.11 Nameplates of all equipnent itens.
55 3.2.3.12 Thermowell bosses and pressure tappings.
- By
B
2
pE| 4 MATERI ALS
"
3
g% 4.1 | NSULATI ON  MATERI AL
%E ASTM G 547 Pipe Insulation Mneral
2o Qass 2 & 3 Fi ber  Perforned.
Sk
og
h ASTM G 592" Mneral  Fiber
25 CLASS | Bl anket Insulation &
£2 Blanket Type Pipe
=K Insulation (Metal  Mesh
&4 Covered).
i
kg _
g8 ASTM G612 Mneral  Fiber Block
28 Jass 3,4 & 5 & Board Thernal
5o I nsul ation
»= -
& ASTM G553 Mneral  Fiber Bl anket
2 Qass B4 {for Expansion Joint
Eg only).
“% ASTM G533 Calcium Silicate.
g2 Type | & 11
24
=
£ 5
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ASTM G552 Type | Cellular Qass Block
. Through 1V and Pipe Thernal
¢ | nsul ati on.
N
i ASTM G 195 M ner al Fiber Insulating
o cement
gﬁ ASTM G 449 M ner al Fi ber I nsul ating
ok and Finishing Cenent
A (Hydraulic Setting).
Lo
355 4.2 WEATHERPROTECTI ON  JACKET
|4
%g 4.2.1 Alumnium jacketing shall be wused as
=43 weat herprotection  over insulation  unless
g otherwise specified and shall be as per ASTM B209
?Q alloy 3003 H16 or approved equal, wth factory
Y applied polykraft vapor barrier and supplied as
;: follows:
5% 4.2.1.1 0.50 mm (0.020") thick smooth sheeting for piping.
Pg"-g% 4.2.1.2 0.80 mm (0.031") thick smooth sheeting for vessel
;z and equipnent 760 nmm dianeter and snaller.
5t | 4.2.1.3  0.80 nmm (0.031") thick x 32 mm (1 1/4") corrugated
ab for vessels and equipnent larger than 760 mm
éé di ameter.
g% .
fa 4.2.1. 4 0.50 mm (0.020") thick x flat for vessels,
47 equi pment headsand  transitions.
2w
g’;‘ 4.3 ANCI LLARY MATERI ALS
o
3’5 4.3.1 Aumnium foil to Protect Stainless Steel Surfaces
2, shall be 0.19 mm thick.
5?4
gg 4.3.2 Securement _Bands and Wres
g
nh 4.3.2.1 For securing Alumnium foil on stainless steel
-.:g surfaces, band 24 SW5 thick X 19 mm wide
gg Al um nium shall be used.
=g
=37 4.3.2.2 For securing insulation, shall be type 304
£ Stainless  Steel:
&%
Eé‘ a. 13 x 0.5 mm for vessels, exchangers, storage
Y tanks, spheres and piping up to 1500 mm in

di ameter.
2%
I;Ze b. 19 x 0.5 mm for vessels, exchangers, storage
8o tanks,spheres and piping over 1500 nm in
= diameter.
£8
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4.3.2.3 Tie wre shall be annealed type 304 Stainless
Steel to secure insulation, wre gages shall be
as follows:

Pipe 12" DA & under 16 (1.5mm).
Vessels and pipe over 12" : 14 {(2.0mm}.
4.3.3 Wre mesh and expanded netal lath shall be monel,

20 gage, 25 mm hexagonal nesh to 800°F and type
304 Stainless Steel above 800°F.

4.3.4 "z" clips shall be : 19 x 0.5 mm type 304
Stainless Steel

It rT T mmemm f s A laa dm mm R

4.3.5 Sheet netal screws for fastening the netal weather

proofing to steel supports shall be # 7 x 15 mm
long style B, type 304 Stainless Steel hexagonal

head, self-tapping and have a neoprene washer
under the head.

ALTV LAt 1o

4.3.6 Sheet netal screws for netal weatherproofing |ap
joints shall be # 7 x 10 mm long, style, type 304
Stainless Steel pan head self-tapping and have a
neoprene washer under the head.

4.3,7 Mastic weather coat, emulsion type polyneric
protective coating shall be breathing type fire
resistive in the dried state. The applied total
dry filmthickness shall be nominal 1.5-2 mm f or
trowel application having a maximum surface
tenperature of 54°C { Equivalent to foster
seal -mastic 31-49, Aumnium grey, seal flash
GP-M nastic 35-01/45-01.1].

4.3.8 Gass cloth (4 x 4 strand/ OM open nesh ) shall be
used as reinforcing or bonding agent for coating
and  adhesi ves.

ENTIAL AND ALL RIGHTS RESERVED, TO THE DWNER NEITHER THE WHOLE NOR ANY PART OF THIS DOCUMENT MAY BE

4.3.9 Expansion springs shall be type 304 stainless
steel, 4" long.

4.3.10 Wld pins and speed washer shall be 2.5mm type 304
stainless steel. Self-locking washer may be 50nmm
round or square.

4.3.11 Floating rings, which are wused for insulation
support on vessel heads, shall be 6&mm round
stainless steel rod wth butt-welded ends.

4.3.12 Dfficult shapes and snall bore piping (under 1™}
my be weatherproof wth mastie,with the approval

of  purchaser.
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