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DATA FOR THERMAL INSULATION FOR TURBINE INTEGRAL | IPING . DOC.NO. 412114N8001

- REV.00
500 MW STEAM TURBINE PIPING _ DATE: 26/12/08
SL. SYSTEM O.D. OF HOT FACE APPROX. VALVES IN LINE  PIPE FITTINGS
NO.  DESCRIPTIO PIPE TEMP. LENGTH
{MM) (DEG.C} (M) NOS ~ SIZENB FLANGES BENDS ELBOWS

(MAY) (NOS) {NOS) (NOS)

SEAL STEAM SYSTEM

01 137 330 5 . - . 1 .
02 213 | 100 9 - - - 2 .
03 267 100 1 - . - - o
04 267 500 7 - . - 1 -
05 26.7 565 8 - - - 1 g
08 334 100 45 2 25 . 9 -
07 334 330 1 - - . . .
08 33.4 500 35 - - - 7 .
08 483 526 15 - . - 3 -
10 48.3 537 80 . - - 16 -
1 483 565 80 - - - 16+ -
12" 60.3 526 65 - - - 13 --
13 73.0 330 4 3 85 . - 2
14 88.9 285 50 - - - - 12
15 889 . 300 10 - . . - 3
16 88.9 330 6 - - - - 3
17 88.9 470 12 - - - - 3
18 114.3 300 40 - - . - 12
19 1143 - 320 16 3 100 3 - 12
20 114.3 500 12 . - . S 2
21 114.3 526 15 . - “ g 3
22 . 141.3 285 40 - - 3 - 12
23 "141.3 300 6 . - “ - 2
24 1413 470 14 2 125 5 - 5
25 168.3 100 24 2 150 2 - 1
26 168.3 320 24 i 150 1 . 10

27 168.3 460 35 - - - - 7
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PAGE 20F 3
DATA FOR THERMAL INSULATION FOR TURBINE INTEGRAL | IPING DOC.NO. 412114N8001

. REV.00

500 MW STEAM TURBINE PIPING ' . DATE: 26/12/08
SL. SYSTEM  O.D.OF HOT FACE APPROX.  VALVES INLINE  PIPE FITTINGS |
NO. DESCRIPTIO PIPE TEMP. LENGTH  — — R

(MM} (DEGC) (M) NOS  SIZE NB FLANGES BENDS ELBOWS

. (MM)  (NOS)  (NOS) (NOS)

28 168.3 500 11 1 150 . - 4
29 168.3 540 15 - 2 - &
30 219.1 100 70 - - - - 11
31 2191 205 15 2 200 . -4
32 219.1 460 6 . - - - 1
33 2731 295 10 1 250 . . 4
34 273.1 330 2 . - - - -
35 ' 2731 500 8 - - - . 2
36 3239 295 36 2 300 - - -4
37 3239 330 20 - - - - 10
38 508 - 330 3 - - ; ; .

TURBINE DRAINAGE SYSTEM o

01 26.7 450 60 - . -2 ;
02 | 33.4 295 © 100 8 - - 20 -
03 334 320 30 - - - 5 -
04 334 350 15 - - 2 .
05 33.4 440 40 - . - . 8 -
06 33.4 540 35 - . 2 7 -
07 48.3 300 1 - . ; ] )
08 48.3 540 30 2 . . 6 -
09 483 565 70 4 - - 14 .
10 60.3 155 40 . - L% .
1 60.3 190 40 4 - . 8 .
12 60.3 340 35 2 - - 8 .
13 60.3 540 25 2 - - 5 -
14 60.3 565 90 4 - . 18 -
15 73 540 55 4 . ; 10 -
16 168.3 325 1 ; ] . ] ]

(S.K.GUPTA)}
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PAGE3OF 3
DATA FOR THERMAL INSULATION FOR TURBINE INTEGRAL I IPING DOC.NO. 412114N8001

e REV.00
500 MW STEAM TURBINE PIPING .~ DATE: 26/12/08
SL. SYSTEM  OD.OF HOT FACE APPROX.  VALVES INLINE  PIPE FITTINGS
NO. DESCRIPTIO PIPE TEMP. LENGTH = ———— o en
(MM) (DEGC) (M) NOS  SIZE NB FLANGES BENDS ELBOWS
(MM)  (NOS)  (NOS) (NOS)
17 - 3239 400 5 - - - - 3
18 3239 450 1 - - - - -
19 ' 3239 550 5 - - - - 1
20 M 450 24 - - - - 2

Note: Above data may vary by +5%.
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DOC. NO. 412114N5000
REV. NO. 01
DATE: 08/03/11

THERMAL INSULATION SCHEDULE FOR TG INTEGRAL PIPING

PROJECT: 500 MW

PROJECT STAGE: CONTRACT APPLICABLE SPEC. NO. ST29005

DESIGN PARAMETERS:

COLD FACE TEMPERATURE: 60 DEG C

AMBIENT TEMPERATURE: 45 DEG C

EMISSIVITY OF AL. SHEET: 0.2

WIND VELOCITY: 0.5 M/S

MATERIALS:

INSULATION MATERIAL: LIGHTLY RESIN BONDED ROCKWOOL
AS PER IS: 8183

DENSITY: 150 KG/M3

CLADDING MATERIAL: ALUMINIUM SHEET

DESIGN HEAT LOSS AT
CLADDING SURFACE: 180 KCAL/SQM hr

(NILESH KUMAR)



DOC. NO. 412114N8000
REV. NC. Q0
DATE:  26/12/08

THERMAL _INSULATION SCHEDULE FOR TG INTEGRAL PIPING

PROJECT: 500 MW

PROJECT STAGE: CONTRACT APPLICABLE SPEC. NO. 8T29005

DESIGN PARAMETERS:
COLD FACE TEMPERATURE: . 60 DEG C

AMBIENT TEMPERATURE: 40DEG C

EMISSIVITY OF AL. SHEET: 0.2

WIND VELOCITY: 0.5 M/S

MATERIALS:

INSULATION MATERIAL: LIGHTLY RESIN BONDED ROCKWOOL

AS PER 15:8183

DENSITY : 1. 100 KG/M3 FOR HOT FACE TEMP. UPTO 400°C
2. 120-150 KG/M3 FOR HOT FACE TEMP. ABOVE 400°C

CLADDING MATERIAL: ALUMINIUM SHEET

DESIGN HEAT LOSS AT
CLADDING SURFACE: 180 KCAL/SQM hr

b=
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§§§ | 10 mmopucTion |
In a thermal power station, thermal insulation of all piping carrying hot fluids
%o is essential for heat economy and protection of operating personnel. In any pipe
ﬁ E which is at a temperature .higher than its surroundings will loocse heat and the
ﬁ‘é amount of heat lost will depend upon the temperature of the fluid conveyed and
E the thermal conductivity of the piping material. The heat lost through bare pipes
increases with: . ' : ' C
gﬁ (a) Increase in the temperature of fluid conveyed.
2%-_ (b)  Air ‘velocity of the surroundings.
Ei} Providing proper and adequate insulation on to the facilities and equipments .
‘é‘§§ controls heat transfer and maintain the required skin temperatue. The use of high
£ EEE quality insulation can return 20% or more per year on the investment.
O 3 - . .
35 2.0 SCOPE | A
25d -
] A . .
% i E This specifications covers the design, technical requirements and essential
Egid particulors for the supply, application & finishing of the thermal insulation complete
§g§ with all auxiliary materials for the integral piping systems for .thes al power stotions.
g3 Thermal insulation will be applied over integral steam piping having o rated operated
S
8'§E temperature of above 60°c for the protection of the operating person & for energy
T3 ~ conservation. o S '
Eg 2.1 The scope of supply shall be defined in dota sheet of the project.
- (a) The description of the components to be insulated. L
EE (b) Maximum continuous operating temperature of the components.
x (c) Design ambient temperature.
E (d) Type of insulation ordered.
E EE (e) Cold face temperature of the insulation above ambient. o
t f Other instruction and notes concerning the design, manufacture and supply of
¥ & Insulation '
EE 2.2  Attachment, devices & accessories shall form the part of the scope of supply.
EE 2.3 Application of the insulation shall be done at site after cgqsultotion with or
E‘E at the request of the chief of the erection group of BHEL ot site.
Ee 2.4 In case the requirements specified in the data sheet for a particular project
i
%E are different than what is given in this specification, the data sheet requirements
EE shall be considered as final and binding for that project. )
2.5 The pipe lengths given in data of the insulotion schedule are inclusive of the
equivalent length of tees/stub and reducer. The vertical / near vertical runs of
C[\ piping are included in the pipe length given in the data of insulation schedule.
- N\ Additional supporting arrangements are required for insulation on vertical / near
E 5 | vertical piping. The bidder should include the charges for these supporting arrangements
. pip
E: C in the contract cost based on his experience. No breakup of vertical and horizontal
“NO. Frviora S.K.G.
g o REV‘ : WORKED BY }./\/j ”,.HgO’
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" 2.6 Data furnished for the items to be insulated is based on pipe erection drawings. No

physical measurement of insulation work will be done. The oonverslon factors for the
valve and fittings will be taken from IS: 14164

3.0 DESIGN AND PERFORMANCE REQUIREMENTS

3.1 For the design of the insulation shall be assumed that the surface temperature of
the equipment is taken equal to the temperature of the steam. Heat loss at the surface of
insulation shall not exceed 180 Kcal / m*h unless specified in data sheet.

3.2 Inprincipal all the equipments operating above 60°C shall be insulated. However
the contractor shall be guided by BHEL regarding the scope as per clause No.2.

3.3 Ifthe ambient temperature is 1not speclﬁed in the data sheet, the same shall be
assumed as 40°C. . .

3.4 Insulation thickness shall be completed based on the design parameters given in
data sheet of the project. The thickness given in insulation schedu]e shall be reviewed by
the bidder, .

3.5 Insulation shall be supplied in thickness 25, 40, 50, 65 and 75mm. Higher thickhess
shall be made up in multiple layers from them. The breakup of thickness of multiple layers
is given under the column insulation thickness in the insulation schedule.

4.0 MATERIALS
41 INSULATING MATERIALS

The insulating materials and protective covering shall be new and fresh, incombustible
, non-hygroscopic and shall be guaranteed to withstand continucusly and without
deterioration the maximum temperature to which they will be subjected under the
specified application. The insulation material and any component of the finished
insulation job shall not react chemically by itself or in combination with water or
moisture to form the substances which are more actively cotrosive to the applied
surfaces than water or moisture alone. The material shall not offer substance to fungus
or vermin and must not pose a health hazard. The bidder shall submit with the bid the
details of application of protective coatings or other methods he proposes to use for
cotrosion protection of insulated surface.
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It must not be used directly of indirectly n $ny way detnmental to the insterest of the company.

" BIPipes of 130 mm (binch)and above; over outside diameter of

[}

The material of insulatiom uﬁéd for mattress shall -
mineral (Tack) as per faaren. 288 shall be bends

Lir prevovmed pipe pactism are usedyiit shall be L
199942 _ nody | ."_-“P"’

4.7 SHEATHING MATERIAL

The sheathing material for all insulated piping &
equipment shall be aluminium sheet confirming to 18 737.
Unless otherwise,K specified in Data sheet, 1lhe thickness of
aluminium sheathifg to be used shall be as follows: =~ ! '
a)Pipes of 450 mm (18 inch.) and aboves aver outside diameter
of insulation :— 1.219 mm (18 SWG). : ' ‘

insulation f- 0.914 mm (20 SWG).

c)Pipes less Lhan 15Qm£;gﬁmch), over putlside diaketer of
insulation &= 0.711 mm (286NG) :
4.3 BINDING & LACING WIRE

-

Binding & la#cing wire shall be 20 SWG galvanized
steel wire. Where interface lemperalure is A00°C or more, the
binding wire shall be 20VSWG stainless steel wire. _

4.4 STRAPS & BANDS | o

All straps & bands shall be gal\ea@i,'ﬂﬂ steel.  For -
securing aluminium sheathing material, stainless stesl or
anodized aluminium bands shall be used., Bands shall bhe 20 mm
wide & 0.6 am thick. :

ey ik o e i S i e

4.5 SCREWS

E' . Screws shall be of self tapping lype 3%

o 3 cadmium/zinc plated. : :

& |- S '

z g 5.0 APPLICATION OF INSULATION

sl ¥ 000 e : °

z . .

> fjg The application of Lhermal insuwlation is hig
RN skilled job cantrary to the gensral belief. Badly fitled/laly
E ty Rg—g- insulation can lead to greater neat  loss or | surfase
> ! .
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It must not be used

temperalure than that estimated & also to constant
maintenance. Ample provision shall be made for maxisage
possible thermal movement & the insulation shall be applied
in a manner which will avoid breaking or tllescaping dus tg
alternate periods of expansion & contraclion. " A single: layﬁf
of 1nsu1at10n shall not be more than 7% mm thick, P
The following are some of the paints to be consxdertﬂi
in the application of insulation -

a) Surfaces must be clean, dry, & frnu' frum grease, loait"
scale, moisture etc. hefore application of 1nsu1at1un. '

b) Insulation thitkness on flanges & valves should be equﬂiy_,
ta that of the ad;acent/asaacxated pipes. :

£} Where contam1natzan chemicals or o0il 4pillage -is.

possible, it is important t fat precaution be taken to avaié
contamxnatxon of 1nsu1at1un. _ g - L

dJPxpe hangers- & suppurts ‘and nny panetrations shnuld hl”;
covered in such a way that moisture. cannﬁt penetrate, '

g}  The bare 1n5u1at1an must be stored in-a  proper plaﬁi y
(indoor? to avoid ‘contamination which will leaﬁ to ch&ngl S ¢ TR
weight & thermal conductivily valués. S

£) Rigid sectinns'should have staggered-jbints where méviaf
than one layer is involved & they musl be held in close
contact with pipe & filting face by means of wire or bands.

5.2 PIPING -

5.2.1 For‘insulatian of piping'with preformed pipi; sections
the same shall be applied over the pipe and  finally
insulation shall be held in position with 13 mm- wxdl ¢
aluminium hand at nat. greater than 400 mm spacxng. '

5.2.2 For insulation of piping witlh mattresses having
backimg GI wire or 88 wire netting, the required lenglhs &
shapes are cut from the blankets & wrapped on the piping wilh
edges pulled teogether tightly at the longitudinal joint and
secured by lacing wire & this joint shall be &t lower side.
If the interface temperatureé is 400°C or more the wire
netting shall be from 20 SWG stainless steel wire and haviwng
hexagonal opening aof 23 mm size. Otherwise each layer of
mattress shall have GI wire nettxng frnm 20 SHG &having

Ei'_l.‘
L4
5|9
q\’
z| %
Q
»
]
4
g &
R
Ei~
Wi
AN

Rew. |
NG,

04

shali be flrmly thsted together w1th pliers, bant over -&
carefully pressed into the surface of the insulation.
Preformed insulation & mattiress insulation on vertical or
near vertical piping must be supported in pesition by means
of metal rings & at intervals as per enclosed sketches,
GI band/Aluminium bands are to be used for tightly
sgruring the different layers of insulation.

5.2.3 Pipihg bends shall be insulated to the same
specification’/ as adjacent straight piping and should form &
smooth external surface. Where preformed material is- uscd, it

WORKED BY — &;‘?a.... B cHecwED BY:— 8
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should be cut lobster back finish and wired or strapped inte
position,

%.2.4 - All insulatisn shall be protected by an outer
covering of aluminius sheathing. All insulalion sheathing
joints shall be sSealed and made effectively wesather &
waterproof. All Fflat surfaces shall be adequately sloped t®

COPYRIGHT AND CONFIDENTIA!
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The information on this gocumi
It must not be used dirlm‘:n

- dutrimental to_the insterest of the company.

prevent . pools of water collecting. The sheathing shall be
protected internally with two coals of anti corrosive paint
as per 16 188. The jackets shall he installed with the
longitudinal lap Jjoint at 45 below the harizental fer
horizontal pipes and the jeoints sealed with sealing compound.
Arrangemenis for sscuring the metal finish aver the .

insulation shall ensure that direct metal contactl between lhe

insulated surface and outer metal cladding is avoided. 4 L
thick ashestos board packing shall ba used as interfaces Lo
thermally isoclate the metal covering from supporting
arrangements. Thers sshall be over lapping of 30 mm on  both
longitudinal & circumferential joints. The screws shall ‘.
provided at naet greater than 130 mm spacing. Sealing compoumd
is to be applied at all sheathing joints. The overlapping i»
outer casing should always be at the boitom for horizontal
piping so that no rain water enters inta the insulation
‘through the joints & the lapping must be done so that waler
will have a natural drainage. In case of vertical & inclined
piping, circumferential overlapping is made such that mo rain
water enters into the insulation through the joints by proper
lapping sequence.

5.2.5  All joints in the insulation shall he staggered. For
multiple layers of insulation the different layers shall be
applied so that the butt joints of one layer do not coincide
with those of the other layer.

6.0 VALVES & FLANGES INSULATION

The insulation on all valves & flanged joinls shlig
he enclosed in & removable jacketing so that it may »
removed without disturbing the concerned equipment or piping.
The thickness of insulation shall be same as that af the pide

line in which these valves and fittings are lacated. A
typical arrangemenls shown in drawing at sheel no 1%5.

2.0 GEMEAAL INBTRUCTIONS FOR ERECTION OF INSULATION

L e ey bt i e s roren ek ot e

w | ’ — — -
; : a) Persons doing the actual jeob can alter the method of
o) _23 fixing of sheel metal as and when ngcessary,' only after
& | % consulting the concerned field engineer.

z| % e - | B
Of o by  Care shall be taken to see that the flexible insulaliew
2 “mattresses are not unduly compressed.

$ ¢} The day ta day insulation works are covered by sheathing
> | ® or with suitable protective materials to prevent the rain
& | ® ———water entiry. : SR S

e | ~ |REV.

s Ul ne. o
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d) The indicated insulation thickness are  minim

requirements which should Be maintained, and are based on L
matiresses. I1f the bidder desires to use pipe section
combination of pipe section & LRB nﬁztrlss;s, the same ohﬁe?_
' ba done after prior cpprnvnl of dasigﬂ engineer. o

e) Where junctions between bodies of different diameter
eccur and difference of insulation thickness is specified;
the greater thickness is to be cotitinued for a length equst
to one diameter of the smaller hady and Lthen smoothly tapered
to the required smaller thxckness aver a length equal to twe
diameters of the smaller body.

£f) Once the insulation is laxd walking on the insulated ﬁt;ﬁf
should be  avoided. Suitable scaffoldings sre to be use#.
Similarly slinging of p;pes over the insulation should be
‘avoided. , o _ ,

g)The laysrs' ' aof wool matiresses toib@-adoptad,'fto 'Qb$¥§§5’
the specified insulatian’ th1ckness, are as - per table belew
unless otherwise specified

ety T 7P s o g st .

Thickness of Ist " I1lnd IIird IVLh

insulation(mm) laver layer layer 1aygr
80 40 " 40 - -
100 50 50 - - - -
1Mo & 50 - - -
120 75 30 - - -
130 | 65 40 25 -
140 75 65 - - - -
130 75 - 73 - - - =

200 75 73 50 - -

#%#If the mattress thickness combination are indicated in the
insulation schedule, the above instruction is to be ignored.
The necessary gaide lines of fixing arrangsment for pipe
section & mattresses are given in the drawingsot swest wes 10 &1L

h) Insulation Fixing Arrangements -
Typical fixing arrangesments for insulation of pipes &
pipe fitlings are shown vide drawings listed helow; '
1)Fixing arrangement pipe section and lightly honded

Ro. matiresses/ mattresses at shest nos. 10,12 & 13.

©4 | worweD BY:— fhigo | PECKED ¥
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ii) Fixing arrangemenis for lightly bonded mattress af
sheet nos 11,12 & 13. '

iii) Lugs at sheeil no 14.

iv) Flats atl sheet no. 15. _ .

v) Fixing of insulatien on valves at shaet no. 1,

vi) Insulation of tee at shaet no. 17.

vii} Insulation of elbow at sheel no. 18,

viii) Pipe clamp carbon steel at sheet no. 19.

1@) Pzpe clamp alloy steel al sheet nu.‘EQ.

8.0 PROTECTIGN oF HRTERIQLB DUHING STORAGE

The supplier shall protect the insulation materi&iﬁ
from weather at all times from delivery to finish. Decking &
covering tlarpaulins alone are nol adequatle for any length. sl
time & shall nat be allowed except in extreme emergencies iﬁﬁ“
only for short periods. Stacking of 1nsu1at1ng materz&ii
directly on ground shall not be dome. :

T

9.0  GUARANTEES | B

et e e i v - S s T SR

The supplier shall guarantee thal if the specified maxisgm
surface temperatures are excesded on actual measurement,
supplier ‘shall either replace the insulation with a supe
material or provide additional insulation thickness at
BHEL'S/ site engineers discretion at no extra cost to
BHEL . B
The supplier shall also guarantee the quality of the
malerials wused & workmanship for a period of 18 manths from
the date of commissioning. Any defects arising from faulty
materials or workmanship during this peried @ shall L 3
rectified by the supplier at no extra cost to BHEL.

10.0  INSPECTION & TESTING

e S e TR At T u PV R STAS TS S SR S B . e WA S 3 bl AR

10.1 Thermal insulating material -

Supplier shall arrange for carrying out
tests for establishing thermal conductivity values,
& chemical properties as required by relevant 18 & or N
codes and standards. The testys shall  be done an
representative samples drawn from each lot of  insulatiem
material to be supplied wunder this specification & prige
intimation shall be given so that BHEL can deputle
representative to witness any or all the tests. For
conductivity values,  tLesl certificates from

all the

<

1
o3 !
z | >
ol A
=

£l3
g I~
1K
z |a

04

authorized -testing agency ¢subject to BMEL'S approval) shall
be furnished to BHEL for approval.

10.2 Other materials -

For other materials i.e. cladding sheet, wire nettin
binding wires, stitching & lacing wires ste., manufacturlrtf
correlated test cerlificales &s per relevant codes Q
standards shall be Ffurnished. In case corrglating t!iﬁi
certificates are nol available, the supplier shall arrange te
carry out- necessary tesls in presence of BHEL'S :
representative, v

WORKED BY ' — ﬁagaa_. S _ CHECKED BY ! —
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All test certificates shall be furnished & written approval shall be taken from BHEL
before commencement of the supply of material. :

11.0 DOCUMENTS TO BE SUBMITTED

Two copies of the following pre-approval documents shall be submitted by the
bidder along with the offer :- : e

Thermal conductivity values of the insulating materials at various mean

@
- % temperatures not older than 2 years for densities 100, 120 & 150 Kg/ m’ from
,_5_ 3] government approved lab for information. - o
ZEF ’
[FENE -2
2 % L (ii) Manufacturer’s descriptive and illustrative literature for insulating materials . -
Z g - % offered with complete properties as per relevant standards. .
L 03 ; ) : 7
i - . .
0235 (i) ©  Quality plan duly signed on BHEL format for approval.
Z Eﬁ g . ty p y Sign .
% $ § £ @iv) Total bill of materia! of each item, giving the material specification, density /
E H size / thickness, quantity and the wastage allowance considered shall be indicated
B § E in Data Sheet / Insulation schedule. alongwith its thickness calculation.
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COPYRIGHT AND CONFIDENTIA®
The lafornsation on this documaent is the proparty of BHARAT HEAV. <LECTRICALS LIMITED,
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SIGN & DATE

2l | 2P

INVENTORY No.

FP-£7%%

-ﬂlﬂlt ﬂhllllﬁ!!ﬂ! !—:~
A. <aﬁ§v Pzrt snerrau:

1.Fix idppﬁrt lki- wortieal pipes. Boltam aast' spidﬁr
al tangsnt point of
2.Commince insulati®
1nsu}-ticn, from supportl spider IWvel in vertical pipes. -

-~ 3.Fit each laysr of insulation aid secure with 30 x 0.71 GI
bands at spacizg as shown. Sagngi it tightly by cutting the
alu. shuatl as pa? b 1A,

30 x0.71 (as detail-AY. _

8.Fix claﬁding sheat and apply sealant.

&.For! horizental pipes use GI handi 30 xO«V1 and secure it
as ptr‘dlta:i*ﬂ.; : ) _ o R

]

B. FINST Lﬁ?!ﬂ PiPE SECTION AND BB!QEQU&NT Lﬁ*ERS LRB

pete layers lxctpt last laytrs ufﬁ

A.Secure last layer ¢f insulmtion and fasten it at a Gi hamd \

nar¥u¢ians,un MATTRESSES .

pipe section using 30 x O. 741 GI bands and as per detail-f.

Z.Insert lugs for horizonial pipes and secure it tightly
using alu. sheet 40 x1 as psr detail-A.

3.Fit in sebestos mill board and rivet.

4.lusert the LRD mattresses or mattresses with fzeld cut
sliots from edge in felt and wire netting to clear lugs.

8.Fix cladding sheel and apply ssalant.

&.For fixing of insulation in vertical pipes follow th! same
as the ons far piipe ilctlﬂﬂ.

G- GENERAL

a) After proper folding (as per ditailwn)\thnronds are to be
properly fasttﬂed by using . 1os . salf'tapping scraws pcr
howvdd . '

by Lugs/flats are issund in. t&andawd length running metars.
They are to be cutl at site depending on insulation thickness.

D. NOTES DN.APPLEGQEIGN

~qwum1.Fiu——insu$a&i§h.. wort spiders. on. vartzcll_#igtl*WABottnm

1.For hnrzauntal pipﬁﬁ sacuru tightly the first liyir of

“most spider at tangenl point of “nd/tEw at buttows
2.Fix ¢lsdding et spacer ring &t specified intervals by
using aluminium rtrggg ightly (as per dutail-f).
3. Commende insuletign on all. layers of insulation except
last layer ?rtn'lsagprt spider level in vertical pipes.

4. Insert inmmletien at support spacer rings locations with
field cut slots fré edge in felt and wire nctting to clean
lugs/projection.. "

5, 8titeh wire netking tog;ther at all edges and field cuts.
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& E 6. Adjacent layers of insulation to be disposed to result in 50 mm overlap.
. 7. Fitlast layer of insulation, |
E E 8. All gaps in insulation to be filled with cuttings & finished.
ES |

9. - Provide and fix claddmg w1th scalm g compound

10. Lugs and flats are issued for standard height. It has to be cut at site dependmg on
insulation thickness ( refer insulation schedule for the thickness of insulation ).

11. Thisis applicable for LRB mattresses or matiresses ( both for horizontal and vertical

piping ).
DETAIL:B
c I . . !
OUTERDIA.OFPIPE - NO.OFF =
Upto 219 4
| 27310406 : | 6
Above 406 8

E. Inspection at site during and after application of msulatlon shall be carried out as stipulated in
the enclosed field quahty plan. .

F. CROSS REFERRED STANDARDS :-

18:737
1S:8183
1S:9842

" 1S:14164

ol o v

INVENTORY NO.

P-57 B8R

REV. NO. | ‘ o —3 A
) ' ' WORKED BY SK.G. W -1\1\0“

04 S

aExesy |y g G, Wﬁ”'%




ST 29005
PAGE 14, OF

~
£ . ~ i
. a _ .
. . H ® m =Y
¥ RC A : .
3 g NOWYIASNI 40, »n i
3 e} Y
15 Z &l e
z | o
=z . p
- .E ‘ . N un
B Z ,_ N
| | :
«
fd
T.. .
7

ORWED BY: —

"~~~

bR

"Auedwiod ay) JO 13106} SY) Of [QINeUHNSP Avm Aug U] Apdesipul 10 AIBIP PRGN 04 JOU SN 3 | %ﬂ
"ON AHOLNIANI ‘G3LINIT STYOIHLOTIZ  YIH LVHVHE JO Alsdoid syl 81 1USWNIOP SI4] UG LOHE'  “jui By |

[ALVA ® NDIS | -oN AHOLNIANI
1LVQ ¥ NOIS $3aIASHIINS _ : TvILNAAIANOD ANV LHONMAJOD | ON AHOLN3/

13




SIGN & DATE

ST 29005

SUPERSEDES
INVENTORY No

PH“

COPYRIGHT AND CONFIDENTI

The infos.ation on this decument is property of BHARAY HEAV. ELECTRICALS LIMITED,
It must not be used directly ommctlv in 8Ay Way detrimental to the insterest of the company.

By

BN

. WOTE:-

. [¥ack 75 ov 35}

TR MR A - it o A el

- e

1.°L" ¢ 0.7« INSULATION THICKNESS

2. t - 3.5 THK FoR CARBON STEEL(\MR.O!?

3 THK FOR ALLOY STEEL (var.02)} § -

S e m——

V5942 308 . ]

PLATE-Smm Thk.

=]z

sAssvern| | | !

PLATEZ3S mm Thi

1
T L

8T, 498 |

v AR ARY
- .

- EAYL CODE

DESCAIPTION

oOfmw
UMY

MATL SPEC

T ary

SIGN & DATE

INVENTORY Na.

FLA




i

. PAGE

e e

 PRODUCT STANDARD

w
al
a-

STEAM TURBINE ENGINEERING

[y

!
I M S

.
l=:.—.

N

|
-
|L‘)

o

" -

-Auedwos ey) 0 eI Byl O}

41LvVQa ¥ NOIS

"ON ANOLNIANI

‘OILINTY w._do::om.m il .P%ﬁ; 1
.i&tﬁﬁ%m QZ< hzgziou

I 10 AJORID BORT 8 10U IR I
. J.acoeou%c. Ao

oy

LL

ILVd ¥ NOIS




8T 29005

~ PRODUCT STANDARD

STEAM TURBINE ENGINEERING

B s o

h%mqua. SNIKFVL luu«;

BNIGYD

—

LIIZEIG NSIN/S BBLOO

S371 NO NOILYINSNI 40 9NIXIH

]

. CHECWED BY'— K

WORK.ED BY:-W -

~AuSWOD Sl JO ISEINISUY Bl O) JENMUN, oy g Ui Ajlosnpug 10

“| aLva ® NOIS

‘GILINN STVIIRLOT™ AVIH LVIVIE jo A g+

'ON AHOLN3ANI R
iVILNIQIINOD ANV LHDI¥AI0D

$3GISAINS

LSS

R ey __, ) yhn

1LvVd ¥ NDIS

‘ON _AHOLN3ANI




rack1 g ov 73 | |

|st 29005

~ PRODUCT STANDARD
. STEAM TURBINE ENGINEFRING

el O A"

AN IMST TS FHL ROy
i, TSI SN/ T

L

_ |- LIFHE NQ Tor Ty
\\\\\\ RLOL " e oL ONNOFINOD BN/ TvIe

I L DIDOL

a ...J\

\ \ o IILING R NI S LI VNYIT
. L ANIOVLUY NIIMLIY SUNIOL 1Y

[ YRAO OL SYNIQO LY |
. v | /SAIINS IVLIN TV i

: ; Ly \ YOS LD SUINNYID
\Q . S . /A L SUNIRAL ONISYD |

SNiaSvTS VISR LaeS
" SMOBTT/ sanig no .
NOILYINSNI 40 SNIXI+ .
] . \ i

~

CHECKED BY:r

%4 |WORKED BY:— &2@— |

> 6 s
X3

"Aupduiod 8140 1esisu SUL 03 jRuewIep Aem Aus UI Auownpu 1o Auoeup peen oqjouwnwy |

ALVA ¥ NDIS

ON AHOLN3ANI "GILINST STYOIULITY "AVIH LVMYHE jo Ausdoxd s 'S U0 UOpuI0ju| By

| e

RILS 4

d1Lva » NOIS

|

"ON AHOLN3ANI |



SIGN & DATE

SUPERSEDES
INVENTORY No

TIAL

property of BHARAT HEAVY ELECTRICALS

COPYRIGHT AND CONFIDEN

_ The Information on this document is the
lt must not be yssd diractly or indirectly

LIMITED,

|

i

company.

2 : T WY,
s (VARLA | B | R |NB |DESCRIPTION by cpen ™ ™
g o I 7¢ 91 | 30 50 | PL 5Xx50%720 [ST428/152¢ oO[24
£ [02 [ 88 {103 [ 37 | €5 A 5xs0x7az 1 of2z
€ [o3 104 | 119 44 | 80 P 5x50% (g6 LRk
2 loaly29 | 144 | 577 [ 1006 |PL sxsox 210 . D}
£ 05 183 198 | &84 150 | PL.5X50% 288 0 IS
E [06l234 | 289 1110 200 | PL.SXS0X 371 ol
g | 07 {288 303 | 137 250 | Pl. SASDX 455 °n
¥ 081339 | 354 | 162 | 300 oL Sx50x 534 | - ty
r 091371 [ 385 |178 350 | PL.gxevx 584 1}
& | 10 [ 421 A3G 203 400 | PL Sx5DX 63 -
> 11 {473 488 | 229 &G0 | PL.SxEDR74¢ LN -,
12 1523 538 | 2154 500 |PL 5X50x 320 14
13 | 123 13 | sS4 100 [ PL SxSox20v o 4
14 1174 133 80 150 | PA 5ASDX 287 Jp e}
15 1579 | 594 | 280 | sso | AL 5x50x910 | "M
16 | 15¢ R To | 125 |pL 5x50x248 ST42-5/15226 o 14

| INVENTORY NO. | SIGN & DATE




. : 2 = ;;
B ~ PRODUCT STANDARD ST 29
| oo5
5 STEAM TURBINE ENGIN
4 AGE 20 2
O
W
Cm ,
I O ., P85S
m§ &1 - .
7z +__ ™
I | I
.. A
& e
D=
55 . B i
w e — _
| 5 |VARl A- | B | R | NB |DESCRIPTION wiiseeh, T WE
E g?. o1 76 91 30 50 PL.BXS5o x 126 | 153Cy mo44| Olaoo
[ WE {02 838 103 37 65 PL 8X50X% 150 T Olago
w2 [03] 183 [19g8 | 84 (750 [ p Brsox 295 01820
E,gf 04 | 234 | 249 110 . | 200 | P4 8450X 380 t|2o0]|
g",’fs ' 0517288 [ 363 | 137 | 255 | Pl 8x50X 440 T 455
ExE | 06| 371 |[doé6 [ 178 | 350 |p . BXxSoX S99 7 |30
233 [07 [ 421 _[a3c [ 303 [400 [Pl 8x50%x 553 7 [fo0e
19sF | 08 (413 |4%s | 223 [450 [Pl gxcox 752 2|400]
| g E r | 09| 523 | 538 | 254 [ Soo |PL Bxsoxgaq 2 6o
|1<e¢ (.10 161 c44 205 600 PL-BX502X 990 3 |poo
Eez | 11 [123 [138 S4 100 | fL_BXxSO X 200 0630
< §_§ 12 [ 1239 1aa 57 foo | pr.gxge X 20p 0{660
$eE2 13174 | 139 S0 S0 [P]. SXSOAIBZ o oo
&52 | 1433 [352 [z | 300 |pL gxcoxsho 1700
O8% [(15] a5 | 320 |17c | 360 FL-8x5° X s@0 1]820
23 [ 16 (565 [ 585 [ 85 [sco Al axeoraro 2850
&% 17 | 104 119 44 82 | PL-BrsDx166 0 |26
Sa 1 18 6 A | 7o 125 | PL.gxsvr348 | , I ol
5 g 19 730 F45 | 35T 760 Pl. @xco X ?;59‘ 13y Modd 3%
e - -
-
38
-2 B O
z -
&3
/]
S| oo
%‘_- W
o~ |
zlv M ! .
= B ! _ ,
L }M‘ ORKED BY '— @f}h CHECKED BY '— §—b



SIGN & DATE-

. PRODUCT s‘mnn@

STEAM TURBINE ENGINEERING

[ PaGE 23

SUPERSEDES

INVENTORY No.

COPYRIGHT AND CONFIDENTI

h on this docusmen

L is the property of BHARAT HEAVY ELECTRICALS LIMITED,

0

t must not be used directly or indirectly in iy way detrimentsl to the {nstersst of the company.

The informati

: Mi‘liﬂﬂﬁi » | Visual |
i Nendling '

‘Storage lecation | M -de- —é—_; R . -t Mm

mm -‘%.ﬂ_ -#- - | . 'Frd. frm -
- ing guwes.

Sacking height | M| cdo | de | oo | e | e | 2K ter
. : ' ad 3K, fue
8. :

- Platfarm My e ~do- - | ~do- - | Contrate o weidli

.
¢
¢
¢

Contd. on page 22

| INVENTORY No. | SIGN & DATE

P-s78b | A48y

WORKED BY ' — R{x~




- FORM

PRODUCT STANDARD _

|sT '_290'05_'

'STEAM TURBINE ENGINEERING

SIGN & DATE

SUPERSEDES

FIELD QUALITY PLAN ..

mGE 22 o

INVENTORY No,

COPYRIGHT AND CONFIDENTI

infonation on this document §

e insterest of the company.

property of BHARAT HEAV. ELECTRICALS LIMITED,

8 the
in Sny way detrimental 1o th

ust not be used directly or indirectty

The
It m

SIGN & DATE;

| Surtas clsanlin-

Supperis arrange-| WA |

wents § spacing

spacing,

Insulation thick-| M

ness test

Witersity of M| i

thickness
Nlk densily

test [

$

%

Phsical

A

INVENTORY No,

]

P-:r b’

_WORKED BY:~ ﬁ& 04

Contd. on page 23

REY. 10,

CHECKED BY. ..




. . FORM

SIGN & DATE

SUPERSEDES

INVENTORY No.

LS

" PRODUCT STANDARD - .

_STEAM TURBINE ENGINEERING | +ici 35 org3 ]

FIELD QUALITY PLAN

property of BHARAT HEAVY ELECTRICALS LIMITED,
It must not be used directly or indirectly in eny way detrimental to the insterest of the company.

COPYRIGHT AND CONFIDENTI:

The information on this documant is the

=
% .
¢

| Jeinls Sealing

~t~ 7
Mermes (WL [t |t | e | i | Swteesoadiee B
' _ g ' 1 ‘ wnitorn & free fram |
- crieks; dents etc.

| OM| PERFINMANCE | Amdienl lemperal.| WA | Physical] 102 Specif. | Specif. {Log sheel] Shall be measured af
'  TER: : - : ' distatce of 1 ¥ fry
This shall be : ) : the insulation ser
afler comis-| Ambient air Wi e | -de- <o | -do- | - o
sioning the | welocily : L : N . -
plant, o _ : . b
Cold face teaper-| MK ~do- o~ -do~ | -da- | -de- | Shall be measured .
alure ' . I'llﬂﬁlﬁlﬂ EM“{
T : | surface. This shall
net be mere than the
specitisd valur at th
spacifiad desiga
conditions,

22|

SIGN & DATE

INVENTORY No.
[.578%

REY: NO,
o#

WORWED BY:— ﬁja.\ |

CHECKED BY: ~




