Annexure-5
Enquiry No. B/4066/8/4005/V2

PRE-QUALIFICATION REQUIREMENTS

Bidders are required to meet the pre-qualification requirements (PQR) for supply of Thermal Insulation of TIP
required for Maitree-1&2 (Bangladesh) project as per criteria stipulated below:

SI. Pre-Qualification Requirements Vendor’s confirmation

No. Indicating page no.
where documents are
placed

1. Vendor should have an experience in Design, Supply & Application of

Thermal Insulation of Hot Pipes (as per ASTM C 680-89/IS 14164:2008) of at
least 2 Steam turbine power plants sets greater or equal to 200 MW rating,
and satisfying the criteria as below -

Minimum Pipe Size = Nb400 mm.
Temperature of Operating Fluid = 350°C and above.

2. Vendor should furnish the following documents satisfying criteria in clause 1
above-

a. Purchase Order copy along with all Technical Annexures like BOM, Site
Data conditions, calculations with K values etc. This Purchase Order should
not be older than 5 years, as on the date of bid opening.

b. Vendor to furnish end user certificate (EUC) for any one project
mentioning that vendor has supplied and applied Thermal Insulation of
Piping and is working successfully at (Name of Site) and
rating MW.

EUC shall be on the letterhead of end-user and shall be original ink signed by
an authority not less than manager rank. EUC shall contain details of signing
authority such as Name, designation, contact number, email address etc.

3. Those vendors who have already received Purchase Orders from BHEL
Haridwar for Thermal Insulation of TIP as per sl. No. 1 above, need to furnish
only the Purchase Order number and date. They need not furnish the cross
referred documents pertaining to SI. No. 2 above.

4, BHEL reserves the right to ask for more information / documents/
clarifications. Vendor’s offer shall not be considered if vendor fails to furnish
the document / information / clarifications as mentioned above or vendor
doesn’t meet the acceptance criteria as mentioned above.

5. In case of information / data furnished by the vendor found false/incorrect,
BHEL reserves the right to reject the offer for the above item.

Notes:
1. BHEL would consider the offers and open the price bids of only those bidders, who fulfill the Pre-Qualification
requirements (PQRs).
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BHEL DOC. NO.
THERMAL INSULATION SCHEDULE FOR 412114Vv7000

TURBINE INTEGRAL PIPING REV.—0 | DATE: 30.10.2018

MATERIAL CODE: WS9313199041

Specifications are as below:
SECTION 1:

DESIGN PARAMETERS:

Sl No | Description Value
1 COLD FACE TEMPERATURE 60 DEG C
[2 AMBIENT TEMPERATURE 40 DEG C
13 EMISSIVITY OF AL, SHEET 0.2
4 WIND VELOCITY 0.5 M/S
B SPECIFICATION DOCUMENT NO. 1. ST29005 &
2. ANNEXURE - 1
o (CUSTOMER SPEC.)
L 6 DESIGN HEAT LOSS AT CLADDING SURFACE | AS PER ASTM C-680
F - SECTION 2:
3 # MATERIALS:
< 2=
- SINo | Description Value
£Z° 7 INSULATION MATERIAL LIGHTLY RESIN BONDED
£33 ROCKWOOL AS PER ASTM
O2¢ | C-592 OR EQUIVALENT.
z:2% 8 | DENSITY 120 KG/MP
=i 9 CLADDING MATERIAL ALUMINIUM SHEET AS

PER EN 485/ASTM B-209
OR THEIR EQUIVALENT.

t1on on this docuy
d divectlv or ind

SECTION 3:

SPECIAL INSTRUCTIONS -

The infy
It must nod

e ENTIRE INSULATION MATERIAL SHALL BE ASBESTOS FREE

¢ USE OF INDIAN/CHINESE STANDARDS IS NOT ALLOWED

o AGAINST SL NO 5* ABOVE, ANNEXURE-1 SUPERSEDES ST29005 WHEREVER
REQUIREMENTS ARE DIFFERENT.

PROJECT NAME: 2X660 MW MAITREE SUPER THERMAL POWER PROJECT, RAMPAL, BANGLADESH




ANNEXUREY- 1  (CUSTOMER SPECS.) WX

Pa\ﬁ-e_ L 6’5 4.

BC.8.17.4 Thermal insulation

General

The thermal insulation shall be designed and instailed in accordance with
AGI, VDI and DIN or equivalent standards, considering the following
minimum requirements:

Insulation shall be provided for personnel protection, heat conservation,
noise reduction and for prevention of the formation of condensation on 211
pipework and equipment whose external surface temperature exceeds 60 °C.

For personnel protection all surfaces with a temperature above 50 °C and
which are within the reach of persosnel shall be provided with protection
insulation and the maximum insulation surface temperature shall be 60 °C.
e All insulation material has to be made from non-asbestos materials.

Following design criteria for insulation shall apply: %Z?»esg&z ambient

temperature:

» Inside buildings: Ambient temperature of 40°C and wind speed of
0.5 m/s

« Qutside buildings: Ambient temperature of 45°C and wind speed of
0.25 m/s

Thickness of the insulation shall be calculated according to AST‘M C-5680.
The Emissivity of the cladding shall be 0.2.

Type of insalation materiale

The mats shall b¢ stable in shape, chemically inert, free of sulfur and alkali,
resistant to water and steam, non-flammable and capable of withstanding
continuous exposurs 1o the pipe design temperature. The mats used for
insulation of siainless steel equipment shall have a chioride content of less
than 0.15%. Under no circumstances may ashestos or ashestos containing
materials be used,

The material will have the following physical/chemical properties (= 10%
allowance): :

e service temperature up to 630 °C
o density 120 kg/m®
» water adsorption 0.5% weight
o specific heat capacitv 1.84 kl/kg °C
& compressive strength 20 kPa
» conductivily versus temperaturs:
Averag& temperature
‘:‘ - - :“ [}%@; i %
0
400
: e
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Average temperature Blanket (Wim °C}
= 0.058
250 5 083
A TN SR TR

For temperatures above 300°C the conductivity required shall e determined
by linearly extrapolation of the values presented in the ahove table.

» conductivity allowance is limited to + 5%.

For special purposes such as for turbines, boilers, etc. spray type insulation
or insulation brickwork (for example calcium silicate) may alsq be applied. .
The special insulation materials shall be stated by the Contracttr and their

design shall match the overall design and guarantee the reguiregnents stated

in the specifications.

Type of insulation seiting materials :
The surface cladding shail be mude of aluminium shests, manuffactured in

sheets with the following minimum thickness:

e Outer insulation diameter up to 150 mm  Sheet thickness .7 mm
‘& Quter insulation diameter up to 450 mm  Sheet thickness 1.9 mm
» Tanks and other large equipment Sheet thickness [|.2 mm

Tank tops shall be provided with insulation strong encugh to support a
man's weight.

The sheets shall be secured and connected at the longitudinal sghkms with at
least ﬁve stainless steel self-tapping screws per meter rus. .

Plain shiets for flat surfaces shall not exceed 1" meter sqam and shall be
stiffened by crimping.

least 50 mm so as to drain off the liquid and not 1o trap the liquig in the

g}( At the longitudinal and circumferential joints, the sheets shall o&er!ap by at
e insulation.

o : « . Places at which the metal sheets are penetrated for pipe hangers= !
k! thennOme‘er sockets. ete. shall be sealed with funnel-shaped regpsses oNg

/shcct metal rims.

/ The seams and penetrations of any sheet metal insulating jacketinstalled
outdoors as wel! as in the boiler and turbine house in areas with [tisk of
water spray ete., shall be sealed sgainst penetration of water by mheans of a
suitabie silicon based sealant. T

rCJ.L‘_tl:i
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In the case of pipe insulation thicknesses greater than 60 mm, where insu-
lation blankets are used spacers shall be provided at maximum intervals of
830 mm to ensure a uniform insulating thickness on all sides and a perfectly
circular shape of the sheet metal jacket. The sheet metal jacket shall be
'S&@mrxed by support webs (for pipe diameters below 100 mm) and enclosed

support rings {for pipe diameters 100 mm and above). I the enclosed
support rings are pot provided with ceramic spacers, the spacers made of
stee! shall be insulated with one heat insulation strip in the case of operating
temperatures of up to 200 °C, and with two heat insulation strips where the
operating temperature exceeds 200 °C.

To provide protection against contact corrosion, the external circumierence
of the support ring shall be fitted with I’m& insulation tape 1 mm thick with
two woven edges.

Insulation of flanges, valves and fittings

All flanges, valves and fittings shall be provided with two-piece or multi-
part caps made of aluminium sheet of the specified thickness. Each piece or.
part shail be double jacketed and the various parts shall be held together by
quick release clamps or lever hooks to facilitate assembly and disassembly:

All caps of the welded-in fittings shall be made longer by approximately
twice the insulation thickness so that the weiding seams will be exposed
after removal of the cap,

Al manholes shall be provided with heavy duty hinged covers which are to
be protected from overheating and corrosion. Such covers shall be secured
with easily accessible clamps, I addition, metallic stand-offs shall be
provided for personnel protection.

Insulation of tanks and preecess eguipment

Tanks and process equipment shall be insulated in the same way as pipes,
except that the insulsting material shall not be attached by wire but by using
strong galvanized steel bands. -

. satisfactory retention of the imzzianan‘ Weldmg, nf spacers o pmcass
\ equipment is subjpct to approval by its manufacturer in writing.

Insulation for personmel protection
Wherever insulation is necessary only for the protection of versonnel, it
shall be applied around that portion of the pipeline length or to that surface
of the equipment that is located within 2.50 m above the passage way floor,
or within 1.20 m horizontally to the side or at the end of any ficor, platform,
walloway. stair or ladder,

VW here necessary, drain lines and valves shall be provided with a contact
guard of minimyom 30 mm thickness against accidental contact, and this
shall be instalied in the same way as the other insulation.

fEM e 5
i E O o
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Where insulation is provided for heat conservation it shall redute the heat
1085 10 an economic minimum. The maximum heat loss shall by 200 W/m>
at an ambient temperature acceptable at 30 °C and a wind speeq] 0f 2 m/s.
For personnel protection all surfaces with 2 temperature above 0 °C and
which are within the reach of personnel shall be provided with rotection
insuiation. The maximum insulation surface temperature shall ﬁ)e 60 *C.

B0.6.17.5 Vessels

All vesssls shall be designed in accordance with the applicable $tandards
and regulations.

- The Contractor is held responsibie for the correct design and dirhensioning
of the apparatus. :

Connections shall be provided for all pipework. together with cdnnection -
and tapping points for instrumentation. Manholss, vents, drains,(safety

devices and any platforms necessary for safe operation and easy
maintenance have to be included in design and s{xp;ﬁy,

if under any operation conditions vacuum can occur in the vessels, mey shall
be designed for max. pressure and full (= 1860%) vacuums.

The welding factor for ail vessels is fixed to v = 1.0. The minimiim wall
thickness should not be less than 10 mm, and an appropriate conosion
allowance based upon the particular material, but not less than I/imm.

Instrumentation and control equipment shall be provided according to the
safe service requirements. A minimum requirement is to equip edch vessel
with & jocal level indicator, a tomperature and a pressure indicatdr,’ :

Manholes shall be provided as follows:

1. manholes (minimum nominal bore 660 mm} for vessels of 1.4 meterS

diameter and above
2. handholes (minimum size 200.mm) for vessels below 1.0 meter diameter

§ All nozzles shall be provided with flanges and shall be so arrangfd
* | practicsi pipe connectious are possible. The stub length for all st
shall beat least 200 mun, seessured from the tank wall to the f}
surface. In the case of insulated vessels, the length shall be chose
there will be a clear space of af least 100 mm between the cover ¢
insulation and the underside of the flange. Nozzles below DN 25 hre not
accepiable.

¢ sealing

For insulated vessels, provisions sust be made for fixing and supperting the
insulation.
f”i £y £y
\.f J’ l i
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1.0  INTRODUCTION
In ¢ thermal power station, thermal insulation of all piping carrying hot fluids
- - is essential for heat economy and protection of operating personnel. in| any pipe
E £ which is at a temperature higher than its surroundings will loose heaf and the
g‘é amount of heat lost will depend upon the temperature of the-fluid coni yed and
E the thermal conductivity of the piping moterial. The heat lost through bare pipes
incregses with:
E% {(a Increase in the temperature of fluid conveyed. |
i3 |
2 §§ (b) Air velocity of the surroundings. |
EE% Providing proper and adequate insulation on to the facilities and Jiquipments
@EE controls heat transfer and maintain the required skin temperatue. The uge of high
%g%g quality insulation can return 20% or more per year on the investment.
EEe L
&%gg This specifications covers the design, technical requirements and essential
Eggﬁ particulars for the supply, application & finishing of the thermal insulotio’ﬁ complete
wg 2 with all ouxiliary matericls for the integral piping systems for theimal power stations.
Egg Thermal insulation will be opplied over integral steam piping hoving a rated operated
85? temperature of above B0'c for the protection of the operating person & |For energy
<% conservation.
&8 2.1 The scope of supply shall be defined in data sheet of the project. !
- (a) The description of the components to be insulated. | o |
EE (b) Maoximum continuous operating temperoture of the components.
E (c) Design ambient temperature. I
E £ (d) Type of insulation ordered. L |
% gﬁ (e) Cold face temperature of the insulation above ambient. '\\. i, |
= é‘:g (f)  Other instruction and notes concerning the design, manufacture and supply of
E E.'s _ insulation. '
3 |
g«.ﬁ 2.2  Attachment, devices & accessories shall form the part of the scope of|isupply.
% .
Er 2.3 Application of the insulation shall be done at site after £9,gsultattin with or
E® at the request of the chief of the erection group of BHEL at site. |
E% 2.4 In case the requirements specified in the data sheet for a particular project
EE are different than what is given in this specification, the data sheet reguirements
ﬁE shall be considered as final and binding for that project. = |
25 The pipe lengths given in data of the insulation schedule are inclusive of the
equivalent length of tees/stub and reducer. The vertical / near verticdl runs of
Cr\ piping are included in the pipe length given in the data of insulation| schedule.
Eg Q\ Additional supporting arrangements are required for insulation on verticol / neor
® 0 F vertical piping. The bidder should include the charges for these su'p'&c'}r&ing arrangements
": L5 in the contract cost based on his experience. No breakup of vertical and|horizental
Eg -1 runs are to be furnished to the bidder,
A\
|H| REV. NO. Toretoraat S.K.G.
Eg S 0.4 ; WORKED BY }’/m/j- 'b.]}-dj
B - -
£8 [
g |4 RlGE V.EK.G™
Eg JJ CHECKED BY \)t}g')\-’/ [2-11:03
Q.
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"z 2.6 Data furnished for the iterns to be insulated is based on pipe erection drawings. No
5w physical measurement of insulation work will be done, The conversion factors for the
BE valve and fittings will be taken from 18:14164.
EE
£ %l 3.0 DESIGN AND PERFORMANCE REQUIREMENTS
=
B 3.1 For the design of the insulation shail be assumed that the surface temperature of
g2 the equipment is taken equal to the temperature of the steam. Heat loss at the surface of
e insulation shall not exceed 180 Kcal / m*h unless specified in data sheet.
< B
=
I 3.2 In principal all the equipments operating above 60°C shall be insulated. However
85 g . the contractor shall be guided by BHEL regarding the scope as per clause No.2.
Z §:
3t 5-. E 3.3 Ifthe ambient temperature is not specified in the data sheet, the same shall be
£35% assumed as 40°C.
<:2¥5
BEE :
%: i3 E 3.4 Insulation thickness shall be completed based on the design parameters given in
E i: data sheet of the project. The thickness given in insulation schedule shall be reviewed by
£ EE the bidder, :
3!
5:; 3.5 Insulation shall be supplied in thickness 25, 40, 50, 65 and 75mm. Higher thickness
25 shall be made up in multiple layers from them. The breakup of thickness of multiple layers
== is given under the column ingulation thickness in the insulation schedule.
F
E
P& 4.0 MATERIALS
E®
2 % E 41 INSULATING MATERIALS
E £k The insulating materials and protective covering shall be new and fresh, incombustible
B E % » lon-hygroscopic and shall be guaranteed to withstand continuonsty and without
E . & deterioration the maximum temperature to which they will be subjected under the
is specified application. The insulation material and any component of the finished
£Es insulation job shall not react chemically by itself or in combination with water or
g E« E moisture to form the substances which are more actively corrosive to the applied
s E surfaces than water or moisture alone. The material shall not offer substance to fungus
T F or vermin and must not pose a health hazard. The bidder shall submit with the bid the
E ; details of application of protective coatings or other methods he proposes to nse for
s corrosion protection of insulated surface.
s B °R|
£3|9
2 a
£3 Q.{l
% 5
7
S e, Lo
REV. NO. frmtorasat
g |00 s «t\ﬁéf
Bslo] . i )\M 7\
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The material of insulation used for m2ttress shall bs bended

minsral [rack) as per 158783,

LIr prevatimed pips sectiom are used,iit shall be a
159842, '

4.2 SHEATHING MATERIAL

The sheathing material for all’ insulated
eguipment shall be aluminium sheel confirming to

s per

lpiping &
Is 737.

Unless otherwise specified in Data sheet, the thitkness of

aluminium sheathing to be used shall be as follows:

a)Pipes of 450 mm (18 inch.) and above; over outside diameter

of insulation - 1.219 mm (18 SWG).

! |
" b)Pipes of 130 mm (&inch)and above; over outside diameter of
‘ipsulation !~ 0.914 mm (20 SWG).

c)Pipes less than.ﬂSﬂ;ﬁaggbthh); over outside diafieter of

insulation t— 0.711 mm (225WG)

4.2 BINDING & LACING WIRE

Binding & la#cing wire shall be 20 SWG galvanized

steel wire. Where interface lemperature is 400°C or
binding wire shall be 20 °SWG stainless steel wire.

4.4 STRAPS & BANDS

Pore, the

All straps & bands shall be galvanized si el. For

securing aluminium shealhing material, stainless

wide & 0.6 mm thick. -

teel or

anodized aluminium bands shall be used. Bands 5hal4 be 20 mm
|

4.5 SCREWS

cadmium/zinc plated.

S.0 APPLICATION OF INSULATION

The application of thermal insulation
skilled job contrary to the general belief. Badly f
insulation can lead 1o grealer heat loss “or

s highly
tted/laid
surface

WORWED EH&—-§§94k~ :
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temperature  than that esiimated & alse to constant

.maintenante. Ample provision shall be made for maximum

possible thermal movement & the insulation shall be applied
in a manner which will aveid breaking or telescoping due 1o
alternale periods of expansion & contraction. A single layer
of insulation shall not be more than 75 mm thick.

"The following are some of the points to be considered
in the application of insulation

a) Shrfaces must be clean,dry,d& free from grease,loose
scale, moisture 2lc. before application of insulation.

b) Insulation thickness on flanges & valves should be equal
te thalt of the adjacent/associated pipes.

€} Where contamination by chemicals or oil spillage is
possible, it is important t¥at precaution be taken to avoid
contamination of insulation.

d)Pipe hangers & supporls and any penetrations should be
covered in such a way that moisture tannot penetrate.

e) The bare insulation must be stored in a proper place
(indoor) 19 avoid contamination which will lead to change in
weight & Lthermal conductivily values. ? :

f) Rigid seclions should have staggered jbints where more
than one layer 4dis involved & they must be held in close
contact with pipe & fitting face by means of wire or bands.

5.2 PIPING :-
S.2.1 For3in5ulaﬁian of piping with preformed pipe sections
the same chall be applied over the pipe and  finally
insulation shall be held in position with 15 mm wide
aluminium band a3t not greater than 400 mm spacing.

3.2.2 For insulation of piping with mattresses having
backimg Gl wire br S8 wire netting, the required lengths &
shapes are cul from the biankels & wrapped on the piping with
edges pulled together tightly at the longitudinal joint and
secured by lacing wire & this joint shall be at lower side.
I# the interface temperature is 400"C or more the wire

netting shall be from 20 SWG stainless steel wire and having
hexagonal opening of 25 mm size. Otherwise each layer of
mattress shall have GI wire netting from 20 GWG .Ahaving
hexagonal opening of 25 mm size, The ends of all wire loops
shall be firmly twisted together with pliers, bent over &
carefully pressed into the surface of the insulation.

Preformed insulation & matiress insulation on vertical or
near vertical piping must be supported in position by means
of metal rings & at intervals as per snclosed skelches.

GI band/Aluminium bands are to be used for tightly
securing the different layers of insulation.

5.2.3 Pipihg bends shall be insulated to the same
specification/ as adjacent straight piping and should form a
smooth external surface. Where preformed maleérial is used, it

WORWKED BY. — @!??a......
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covering of aluminium sheathing. All insulation
joints s=hall be sealed and effectively
waterproof. All

5.2.4 All insulation shall be proitected by ‘
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prevent pools of water collectling. The sheathing
protected internally with twe coats of anti corrosi
as per IS5 158, The jackels shall be installed :
longitudinal lap Joint at 45" below the
horizontal pipes and Lhe joints sealed with sealing |
Arrangements for securing the metal finish
insulation shall ensure that direct metal contact b
insulated surface and ouler metal cladding is avoi
thick asbestos bpard packing shall be used as inte
thermally isolate the melal covering from %
arrangements. There shall be over lapping of 50 mm
longitudinal & circumferential joints. The screws
provided at not greater Lhan 130 mm spacing. Seallnd
is to be applied at all sheathing joints. The overl
oulter casing should always be at the bottom for H
piping so that no rain water enters into the i
through
will bhave a natural drainage. In case of vertical
piping, circumferential overlapping is made such tha
water enters into the insulalion through the joints
lapping seguence. |

5D
multiple layers of insulatien the different layers
applied so thal the butt joints of one laver do not |
with those of the olher layer.

|
6.0 VALVES & FLANGES INSULATION ‘
|

The insulation on all valves & flanged JDL
be @enclosed in a removable jacketing so that it
removed withoul disturbing the concerned eguipment d
The Lhickness of insulation shall be same as that nf
line in which these valves and fittings are 1d

typical arrangements shown in drawing at sheet no 15

should be cut lpbster back finish and wired or strapped

the jaints & the lapping must be done so that

3
|

7.0 GENERAL INSTRUCTIONS FOR ERECTION OF INSULATION

inte

n outer

sheathing
weather &
flal surfaces shall be adequately |sloped te

shall be
ve paint
with the

horizontal for

compound.
over the

stween Llhe

lad. 4 mm
faces 1lo
upporting
gn bath

whall be

cnmpnund
pping in
rizontal
sulation
water

inclined
T no rain
by proper

All joints in the insulation shall be stag%erad. For
[Bhall be

coincide

nts shall
may be
r piping.
the pipe
cated. A

al Persons doing the actual job can alter the ﬂ
fixing of sheet metal as and when necessary, on
consulting the concerned field engineer.

“mattresses are not unduly compressed.

€} The day to day insulalion works are tovered by
or wilh suitable protective matar1als to prevent
walter entry. : v

NG,
o4

| NORKED By :— (dgo--

CHECKED B

ethod of
ly after

h? ‘ Care shall be taken to see that the Flexlble 1msulation

sheathing

Lthe rain

y:— fode
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d) The indicated insulatian thickness are minimum
requirements which should bhe maintained, and are based on LRE
mattresses. If <The bidder desires to use pipe section or
cambination of pipe section & LRB matltresses, ithe same should
be done after prior approval of design enginser.

e) Where Jjunctions belween bodies of different diameter
occur and difference of insulation thickness is specified,
the grealter thickness is to be continued for a length equal
to one diameler of the smaller body and then smoolhly tapered
to the required smaller lhickness over a lenglh equal to two
diameters of the smaller body.

) Once the insulation is laid walking on the insulated pipe
should be aveoided. Suitable scaffoldings are to be used.

S8imilarly <slinging of pipes over the insulation should be
avoided.

q)The layers** of wool matiresses lo be adopted, Lo obtain
the specified insulaltion thickness, are as pevr lablie below
unless votherwise specified

Thickness of Ist IInd IIIrd IVLh
insulatian{mm) layer layer layser layer
80 40 40 e b

100 50 50 ot ==

140 65 50 St e

120 75 50 = e

130 &% 40 25 e

180 75 65 - - e

150 75 75 - - - =

200 75 75 50 e

#2If the mattress thickness combination are indicated in the
insulation schedule, tLhe abpove instruction is to be ignored.
The necessary guide lines of fixing arrangement for pipe
section & mattresses are given in the drawingsob sweer mes 1o & 11,

h) Insulation Fixing Arrangemenlsi—
Typical <fixing arrangements for insulation of pipes &
pipe fillings are shown vide drawings listed helow:

| REV. ji)Fixing arrangement pipe section and lightly bonded

matiresses/ matiresses at sheel nos. 10,12 & 13.
WORWED BY'!— ﬁ\;w* CHECKED BY : — it~
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ii) Fixing arrangements for lightly banded mattr
sheet nos 11,12 & 13.

iii) Lugs al sheel ro 14.
iv) Flats atl shesl no. 15.

ess at

v} Fixing of insulation on valves at sheetl no. 16.
vi}) Insulation of tee at sheel no. 17. |
vii) Insulation of elbow at sheet no. 18,
viii) Pipe clamp carbon steel atl sheel no. 1%9.
i) Pipe clamp alloy steel al sheel no. Z0.

8.0 PROTECTION OF MATERIALS DURING STORAGE |

The supplier shall protect the insulation ma
from weather at all times from delivery to finish. D¢
covering tarpaulins alone are nol adeguate for any le
time & shall nol be allowed excepl in extreme emergeng
only for short periods. 5Stacking of insulating m3
directly om ground shall notl be done.

2.0 GUARANTEES |

The supplier shall guaranlee that if the specified !
surface temperalures are exceeded on actual measuremen
supplier ¢hall either replace the insulation with a s
material or provide additional insulation thickness
BHEL’S/ silte engineers discretion at no extra cost |

The supplier shall also guarantee the quality |
malerials used & workmanship for a perigd of 18 month
the datle of commissioning. Any defeclts arising from
materials or workmanship during 1tUhis period sha

rectified by the supplier al no extra ceost to BHEL. |
|

10.0 INSPECTION & TESTING

10.1 Thermal insulating material :-—

tesls for establishing thermal conductivity values,

Supplier =shall arrange far carrving out
& chemical properlies as required by relevant IS5 &%

terials
cking &
ngth of
ies and
terials

maximum
L. tLhe
uperior
at the
to the
of the

= from
fauliy
i1 be

11 the
hysical
or BS

codes and slandards. The tests shall ba dons on

representalive samples drawn {rom each lot of ing
material to bs supplied under this specification &
intimation shall be given so that BHEL can depute
represeniative to witness any er all the tests. For |
conductivity wvalues, lest certificates from inde
authorized tesling agency (subject ta BHEL'S approvall
be furmnished to BHEL for approval.

10.2 ©Dther materials :—

For other malerials i.e. cladding sﬁeet, wire mn
binding wires, slitching & lacing wires etc., manufa
correlated test certificates as per relevant col
standards shall be furnished., In case correlatin
certificatles are nol available, the supplier shall arrd
carry oul- necessary tests in presence of PHEL'S
representative. b/

WORWED BY:——&%}%— CHECWED BY ! — |
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All test certificates shall be furnished & written approval shall be taken from BHEL
before commencemeant of the supply of material.

110 DOCUMENTS TO BE SUBMITTED

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

interest  of 1he compaty
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(1) Thermal conductivity values of the insulating materials at various mean
temperatures not older than 2 years for densities 100, 120 & 150 Kg/m’ from
government approved lab for information.

(i) Manufacturer’s descriptive and illustrative literature for insulating materials
offered with complete properties as per relevant standards.

(iii) Quality plan duly signed on BHEL format for approval.
{iv) Total bill of material of each item, giving the material specification, density /

size / thickness, quantity and the wastage allowance considered shall be indicated
in Data Sheet / Insulation schedule, alongwith its thickness calculation,
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a) After proper folding (as per detail-A) the ends arp to be

A. (ONLY PIPE SECTION)

NOTES ON ERECTION :@- |
I |

|

|

1.Fix support spider on vertical pipes. Botlom most
at tangent point of Bdilae. |
2.Commence insulation of all layers except last layers of
insulation, from support spider level in vertical pipes.
2.Fit each layer of insulation snid secure with 30 x 0Qi71 GI
bands at spacing as shown. Begure it tightly by cutt: 3 the
alu. sheel as per detail-A.
4.Sscure last layer of insulation and fasten it at a hI band
320 x0.71 {as delail-A).
5.Fix cladding sheet and apply sealant. |
&.For horizontal pipes use GI bands 30 x0.71 and secure it
as per detail-A. '
|
B. FIRST LAYER PIPE SECTION AND SUBSEQUENT LAYERS LRE

|
MATTRESSES DR MATTRESSBES. [

spider

1.For harizontal pipes secure tightly tha firsl layer of
pipe section using 30 x 0.71 GI bands and as per detaﬂ L —A.

2.lnsert 1lugs for horizontal pipes and secure it Itightly
using alu., sheet 20 x1 as per detail-A.

3.Fit in asbestos mill board and rivet. |
4.insert the LRB mattresses or maltresses with field cul
slots from edge in felt and wire netting to clear lugs.
%.Fix cladding sheet and apply sealant. |

&.For figing of insulation in vertical pipes follow the same
2% the one for pipe seclion.

properly fastened by using %wd nos. sllf tapping scraws per
band. :

b) Lugs/Flats ars issusd in &tandard length running |metars.
They are to be cut at site depending on insulation thirkness.

D. NOTES ON APPLICATION

1.Fix insulation s$ipport spiders on vertical pipes. || Botlom
most spider at tangent point of bend/tes at bottom.
2.Fix cladding suppert spacer ring at specified interyvals by
using aluminjum strap tightly (as per detail-A}.
3. Commence insulatiegn on all layers of insulation || except
last layer from support spider level in vertical pipes
4. Insert insulation at support spacer rings locatioens with
field cutl slots from edge in fell and wire nettling 1g clean
lugs/projection.
5. Btitch wire netliing together at all edges and field cuts.

WORWED BY:— (Kugow cHEcKE b BY:—Fd~
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6. Adjacent layers of insulation to be disposed to result in 50 mm overlap.
7. Fit last layer of insulation,

8. All paps in insulation to. be filled with cuttings & finished.

9. Provide and fix cladding with sea]jng compound.

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

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

piping ). . NS
DETAIL-B
OUTER DIA. OF PIPE : NO.OFF
Upto 219 _ CF g
273 10 406 6

Above 406 ) 8

E. Inspection at site dm'mg and after application of insulation shall be carried out as stipulated in
the enclosed field quality plan.

F. CROSS REFERRED STANDARDS :-

18:737
1S:8183
1S:9842

IS:14164

{g.g.

wre g wem
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BHEL EVALUATION REPORT :
FOR SUB-SUPPLIER NO. FICHTNER
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PACKAGE & PROJECT

EQUIPMENT / ITEM

GENERAL INFORMATION

1. PROPOSED SUB-SUPPLIER’S
NAME & WORKSHOP ADDRESS

2. CONTACT PERSON
TELEPHONE (LAND LINE/MOB.)
FAX
E-MAIL

3. BRIEF SPEC. OF EQUIPMENT
ITEM / MODEL / TYPE / RANGE / CAPACITY:

4. REFERENCE LIST (LIST OF PROJECTS THE EPC HAS PERFORMED TOGETHER WITH THE
PROPOSED SUB-SUPPLIER FOR THE PROPOSED EQUIPMENT / ITEM / MODEL / RATING)

CUSTOMER / TYPE. RATING & DATE OF NO. OF PERFORMANCE
LOCATION WITH | CAPACITY COMMISS- YRS. IN FEEDBACK
ADDRESS AND [IONING. OPERA-

CONTACT PERSON TION

5. COMPLIANCE WITH RESPECT TO TECHNICAL SPECIFICATION
CLAUSE WISE COMPLIANCE WITH RESPECT TO TECHNICAL SPECIFICATION OF BIFPCL FOR
THE PROPOSED ITEM / MODEL INCLUDING PROVENNESS REQUIREMENT.

6. CONCLUSION
BHEL CONFIRMS THAT SUB-SUPPLIER FULFILLS ALL REQUIREMENTS AS REQUESTED BY
MFS AND IS DEEMED AS CAPABLE FOR ENVISAGED TASK.

NAME DESIGN SIGN.:
List of Encl. Date:

8140A02/FICHT-17702625-v2 1/1
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SUB-SUPPLIER QUESTIONNAIRE

Al et
Sy

e

Name of the proposed Equipment / Item / Process with Model / Type / Rating /

Capacity / Size / Tonnage étc. (As applicable):

1. Name of Proposed Sub-Supplier:

Website:

b

Address of Regd. Office:

e Country of Head Office

¢ Field of activitie

Address of Works where
Item is being manufactured

(U'S]

4. Branch / Liaison office in Dhaka

FICHTNER

Details of contact person:
Name

Mobile no.

Desig.

E-mail:

Details of contact person:
Name

Mobile no.

Desig.

E-mail:

Details of contact person:
Name

Mobile no.

Desig.

E-mail:

8140A02/FICHT-17702624-v1 1of7
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2Ty SUB-SUPPLIER QUESTIONNAIRE

FICHTNER

2 Details of Proposed Works:

a. Year of Establishment of present works:
b. Year of Commencement of:
Manufacturing at the above works

¢. Details of change in works address in past, if any
d. Total Covered Area

e. Details of covered area like no. of sheds,
Area of each shed etc.

f.  Electric power- Connected load:
Electric power- Stand by load & system:

6. Annual Turnover &
Profit in past three years

7z Do you have in-house Department for
a) Design Yes/No

b) Research & Development Yes / No
c) Quality control/Inspection Yes / No

d)  After Sales Service Yes / No
[f any of these items answered with “No”, an explanation shall be provided.

8.  Shift works per day One / Two / Three
Weekly day off
9. Present Manpower Status:
Division Graduate Diploma Skilled Un-Skilled Remarks
Status Technical | Non-Technical
Design )
Production
Quality
Control /
Inspection
After  Sales
Service

8140A02/FICHT-17702624-v1 20f7
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AT SUB-SUPPLIER QUESTIONNAIRE
iy o FICHTNER
e &
a. Enclose organization chart of the proposed works (Y /N)
b. Enclose Organization chart of QA / QC Deptt. (Y/N)

c. Enclose List of Qualified Welders with process etc. (Y /N)

d. Enclose List of Qualified NDT personnel with area
of specialization (Y/N)

10. Trade Name of Product (if any)

11. Brief details of items manufactured:

SI. No. Item & Material Installed Annual  Annual Production for last
(Type / Size / Rating / Capacity Production Three years
Model / Tonnage, as Capacity
applicable)
1 11 I

12.  Details of foreign Collaboration, if any: )
SL Product Name & Address of Collaboration —l

No. Collaborator _ Scope Year Valid
upto

8140A02/FICHT-17702624-v1 3of7
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SUB-SUPPLIER QUESTIONNAIRE

(i FICHTNER
¥

13.  Furnish Type Test report for the proposed product (if applicable).

14.  Approval/Certification by National/International standards/accredited agency

15.

16.

17.

18.

19

applicable for the proposed product (if applicable).

Furnish statutory/mandatory certification for proposed product (if
applicable).

’

Furnish supply Experience list of the proposed product.
List shall include Item description (Type / Size / Rating / Model / Tonnage, as applicable),
Customer name, Quantity, Year of Supply, and Year of commissioning.

Enclose End User's operational feedback certificate for the proposed product.

Enclose list of equipment & machinery specific to the proposed product.

This should include name of equipment, capacity & nos. etc.:

Enclose Process Flow Diagram indicating in-house & outsourced process.

»
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SUB-SUPPLIER QUESTIONNAIRE

FICHTNER
20. General manufacturing facilities available:
SI. | Description Inhouse Outsourced
No. | of machine
Capacity | No. Capacity | No.
a) Material Handling
Mobile Crane
Fork Lift
Over Head Cranes
b) Metal Cutting &
Bending
c) | Casting ,
d) | Forging
e) Fabrication
f) Welding
2) Machining
h) Heat Treatment
i) Surface & Cleaning
Sand Blasting
Shot Blasting
Pickling
1) Painting
k) Metal Coating
1) Packing
m) | Other, if any
21. Enclose Testing & Inspection facilities specific to the proposed product:
a. In-house
b. Outsourced
22. Storage of finished goods (covered / open).

8140A02/FICHT-17702624-v1
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SUB-SUPPLIER QUESTIONNAIRE

FICHTNER
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Enclose list of the source / make with location of major raw material, bought
out items and out sourced process

Furnish details regarding local service support and spare parts availability in
Bangladesh. process

Quality management
General

Work Instruction for different processes available. (Y/N)
if yes, furnish list.

Evaluation system for raw material / bought out item’s supplier is available.
(Y/N)

Records generated during inspection maintained & available for review?

(Y/N)

Statistical quality control techniques used? (Y/N) If yes please furnish details.
(Y/N)

[SO certificate for the works available? (Y /N)

If yes. enclose copy of the certificate.

Quality & HSE Manual for the works available (Y /N)

If yes, enclose copy of the manual.

Corrective action

Specifically confirm whether System for identifying & disposition of Non
Conformity in the process / product is available (Y /N)

Specifically confirm whether System for Customer complains & their satisfactory
disposal is available. (Y /N)

Documentation Control

Procedure available for documentation control (Y /N)

Control of Inspection. measuring & testing equipments.

Procedure for calibration of testing & measuring instrument available.

(Y /N)

8140A02/FICHT-17702624-v1 6o0f7
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SUB-SUPPLIER QUESTIONNAIRE

FICHTNER

27. Certification of sub-supplier
I CERTIFY THAT THE INFORMATION SUPPLIED HEREIN (INCLUDING ALL
PAGES ATTACHED) IS CORRECT.
SEAL SIGNATURE
NAME
MJS. DESIGNATION
PLACE MOBILE NO
EMAIL
DATE

LIST OF ENCLOSURE:

28.

Name:

Certification by Main Supplier:
ABOVE INFORMATION HAVE BEEN VERIFIED AND FOUND IN ORDER TO
COMPLY WITH TECHNICAL SPECIFICATION AS PER EPC-CONTRACT.

Designation: Signature: Date:

NOTE:

I8

o

COLUMN SHALL NOT BE LEFT UNFILLED. IN CASE OF NOT APPLICABLE / NOT
AVAILABLE, THE SAME SHALL BE INDICTED IN THE PROVIDED SPACE.

IN CASE PROVIDED SPACE IS NOT ADEQUATE, INFORMATION SHALL BE PROVIDED AS
AN ATTACHMENT.

PRODUCT CATALOGUE FOR THE PROPOSED EQUIPMENT / ITEM / PROCESS, IF AVAILABLE,
SHALL BE ENCLOSED

8140A02/FICHT-17702624-v1 7 of 7




Technical Compliance Sheet

Name of Item/ Package:

Name of Ven

dor:

43

Attachment-3

#

Technical Clause Reference

Compliance (Y/N)

Remarks

It is certified that the above mentioned Vendor meets the Technical Criterion specified in

the Contract.
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