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1.0

20

GENERAL

1.1 This specification covers requirements of Carbon Steel Rubber lined (CSRL) pipes and fittings

for interconnecting process line of FGD, Maitree 2x660 MW.

A) PROIJECT LOCATION AND APPROACH:

a.| State/Division Khulna

b.| District Bagerhat district

c. | Place Moithara Village, Rampal Upazila

d.| Location Latitude- 22 deg 37" 0” to 22 deg 34” 30”N
Longitude- 89 deg 32'0”E to 89 deg 34'5"E

B) APPROACH TO SITE:

The nearest town Khulna is at a distance of 23 km from project site. The site is connected by
road from Mangla- Khulna Highway. Nearest Domestic airport is Jessor, Bangladesh at a
distance of about 107 KM and international airport is Dhaka at a distance of 263 KM,
Bangladesh. The Bidder shall acquaint himself by a visit to the site, if felt necessary, with the
conditions prevailing at site before submission of the bid. The information given above is for
general guidance and shalil not be contractually binding on the Owner. Bidders shall obtain
clarifications/ information, if any, before submitting their offers, regarding scope of work,
facilities available at sites, etc. No additional claim shall be entertained by BHEL in future, on
account of non-acquaintance of above. All relevant site data/ information as may be necessary
shall have to be obtained/ collected by the Bidder.

C) APPLICABLE CODES & REGULATIONS:

The design of Piping and Lining shall conform to the latest edition of International codes as
mentioned in the specification. Any Indian standards Material and GB Standards (Chinese)
Material is not acceptable.

SCOPE OF WORK

2.1 Scope of supply and work by the Bidder is as follows:

2.1.1 Fabrication of metal pipe & fittings with vendors raw material along with flanges &
stubs as per BHEL drawing which will be issued after award of contract.

2.1.2  Bidder to submit offer for the Supply of Rubber lined Piping & fitting as per the Bill of
Quantity specified in Technical Specification-Annexure-1 Table-1 to 4. The Quantity
specified in the table are indicative only. The actual quantity may vary + 5% according

to the fabrication drawings. Bidder to note and quote accordingly.
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2.13

2.1.4

2.1.5

2.1.6

2.17

The BOQ is arrived at as per actual requirement of pipeline, however in the course of
field erection adjustment spool pieces may be required to complete the pipe line.
These adjustment spools requirements will_be supplied by vendor as per field
requirement without any additional price implication.

Bidder shaill submit the detailed bill of quantity (BOQ) / Billing Break Up (BBU) after
receipt of BHEL Drawings within Ten (10) days from the receipt of LOI..

Rubber lining work including surface preparation for metal pipe. Rubber as per
specification is in vendor’s scope.

Painting work including surface preparation of the outer surface of piping is in
vendor’s scope.

Test and inspection as per the applicable standards.

2.2 Scope of the Purchaser is as follows:

221
2.2.2
223

Bill of Quantity excluding fasteners and gaskets.(Refer Annexure-1-BOQ)
Fabrication drawings will be provided by BHEL after award of contract.

On award of contract to the successful bidder BHEL will issue fabrication drawings for

of BBU from the vendor with out any price impact.

3.0 QUALIFICATION REQUIREMENT

The Qualification requirements for Carbon Steel Rubber Lined (CSRL) Pipes & Fittings are detailed

below and Bidders should meet the same. Offers of bidders who do not meet qualification

requirement will not be considered for evaluation:

e Bidder should have manufactured & supplied the CSRL Pipes & Fittings for slurry handling

application of size minimum 800 NB.

e References for such two different projects shall be furnished. The application shall be in any

of power plant / industrial / process plant.

e The installed pipe & fittings should have been in successful operation for not less than one

year as on date of techno commercial bid opening.

e The bidder shall submit documentary evidence for manufacturing & supply of the aforesaid

requirements such as: PO copy, approved drawings / documents, delivery challan, etc.

General Conditions:

e Bidder to submit duly signed copy of the documentary evidence.

¢ Bidders who defaulted, in any of the previous tenders floated by BHEL are not permitted to

respond. Such offers, if found later, will not be considered for evaluation.
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After receipt of offers, during scrutiny, if any vendor found to have been banned by BHEL (or)
found submitted any false document, then their offer will be summarily rejected at any stage.
Bidder to make provision in case BHEL decides to visit the reference plant furnished by the

bidder for meeting the PQR requirements.

4.0 DESIGN CONDITIONS
4.1 Design pressure and temperature.

4.1.1

The design pressure & temperature are 11.0 kg/cm? and 80 Degree C

4.2 Design Considerations

4.2.1 For steel pipes up to 500NB seamless steel pipes (or) ERW Pipes, forged flanges, and elbows
shall be used. Pipe of sizes above 500NB, can be fabricated from plates.

4.2.2 If ERW pipes are used, the weld bead on the inner surface of the pipe shall be flushed to inside
diameter for proper rubber lining.

4.2.3 The BOQis arrived at as per actual requirement of pipeline, however in the course of field
erection adjustment spool pieces may be required to complete the pipeline. These adjustment
spools requirements will be supplied by vendor as per field requirement with out any
additional price implication.

5.0 TECHNICAL SPECIFICATION OF RUBBER LINED PIPE
Refer Annexure: 2- Technical Specification of Piping fabrication & Rubber Lining for Physical
& Chemical Properties, Surface Preparation, Liner application, Curing, Testing requirements
etc.

6.0 GENERAL REQUIREMENTS:

S.No | Description
1. | Bidder to strictly follow & adhere to the drawings, specifications
2. | Suppliers shall suitable specify their delivery schedule along with the offer.
3 Unless otherwise specified, flanges shall be in accordance with ANSI B16.5 Class 150.
4 Bidder shall submit the signed and stamped copy of all the pages, which constitutes this

technical enquiry specification signed by authorized signatory and clearly mentioning each
clause under following two categories to avoid any ambiguity in scope understanding & the
scope division along with technical offer.

a. “Accepted without deviation and considered in scope of work”

b. “Not considered in scope of work”
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S.No | Description
5. | Bidder shall visit BHEL Ranipet for pre bid meeting as intimated by BHEL.
7.0 PACKING AND FORWARDING
1 Packing shall be as per relevant clause of product packing .
8.0 | SUPERVISION OF ERECTION
1. | The erection of CSRL Piping will be done by BHEL. However, the bidder shall depute their
representative to supervise the erection of piping.
2. | Bidder to consider minimum thirty (30) days excluding holidays, travel, and weekly offs.
A minimum of five {05) visits for the supervision of erection shall be considered and quoted
as lumpsum.
3. | However, number of visits & duration shall be mutually discussed & finalized during erection
stage. Bidder to confirm.
4. i All required travel expenditure, such as VISA fee, work permit (if any), boarding & lodging,
insurance, other statutory requirements, etc. shall be borne by the bidder
9.0 | INSPECTION & TESTING |
1 MQP (Manufacturing Quality plan) shall be subfnitted by the bidder along with the technical
offer. Above mentioned item-wise inspection requirement is tentative only and shall be
mutually discussed and finalized during detail engineering and approved by BHEL.
7 Inspection of components and witness of testing shall be as per approved MQP
3. | Bidder shall offer fabricated pipes & fittings for inspection prior to rubber lining. Only after
the clearance from BHEL, the rubber lining work shall commence.
Necessary material test certificates, inspection reports, hydro test reports, etc. shall be
submitted to BHEL for review & approval.
4. | Test certificates shall be issued for each lot of raw material used in the lining rubber,
corresponding to specific weight and traction resistance.
5. | Testing of Rubber Lining shall be done in accordance with the Annexure: 2 of the Technical

Specification and relevant international codes.
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Description

Bidder should furnish performance guarantee as per applicable standard guarantee for the
manufacture, material and safe operation of the equipment.

BHEL shall witness the test at Bidder's works and a notice of minimum three (3) weeks shall
be given for attending the inspection.

Bidder to arrange all calibrated gauges, Instruments during inspection at works.

All inspection, measuring and test equipment used by Bidder shall be calibrated periodically
depending on its use and criticality of the test/measurement to be done. The Bidder shall
maintain all the relevant records of periodic calibration and instrument identification, and
shall produce the same for inspection by the Owner. Wherever asked specifically, the Bidder
shall re-calibrate the measuring/test equipment in the presence of Project
Manager/Inspector.

Bidder may refer Annexure-3- Typical Quality Plan for Inspection & Testing Requirement.

10.0

PAINTING

For painting requirement, bidder to refer Annexure-4-Painting Specification

11.0

PERFORMANCE GUARANTEE

The lining shall be guaranteed for uninterrupted operation of FGD Plant. Performance
parameters to be guaranteed by the vendor and tolerances permitted shall be as indicated
in the data sheet. Rubber lining or any portion thereof is liable for rejection, if it fails to give
any of the guaranteed performance parameters. The lining should be guaranteed for
fauitiess material and workmanship and also for a period of 24 months from the date of
handing over. During Guarantee period any defects noticed due to faulty material and
workmanship, shall be rectified by vendor free of cost.

12.0

WARRANTY

The warranty period shall begin on the date of taking over by BIFPCL or date of issuance of
the provisional acceptance certificate for the unit-1 (23.08.2020) and for the unit -2
(23.02.2021) and shall end after twenty-four (24) months respectively. Provided that the
successful bidder shall extend the provisions of this warranty to cover all repaired and
replacement parts furnished under the warranty obligations hereunder, subject to the
warranty period for the same being for a period of 24 months from the date on which
replacement or renewal work is completed.
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S.No | Description
2. | In case of failure of the equipment to meet the guarantee, BIFPCL/BHEL reserves the right
to reject the equipment. However, BIFPCL/BHEL reserves the right to use the equipment
until new equipment supplied by bidder meets the guaranteed requirement.
13.0 DOCUMENTATION
A DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER
The Bidder shall submit all documents, drawings, and all such information, which are
necessary to fully understand the offer for techno — commercial evaluation. As a minimum
requirement, the following information shall be furnished to fully describe the scope of work
and services offered.
a.  Bill of Quantity (BOQ)
b.  Technical Data sheet of Rubber Lining.
o Surface preparation and application procedure for Rubber lining
d. Procedure for shop / site performance tests
e.  Time schedule for delivery.
f. Typical manufacturing Quality Plan.
g. Make of all bought out items.
h. Deviation & clarification list (As per Annexure-5 —Format)
The above documents are required for proper evaluation purpose and vendors are
requested to comply with above in all respect.
B DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT

The Successful bidder shall submit necessary data, documents and drawings for review,
approval with requirements specified here under. However, as minimum the following shall
be submitted.

Technical datasheet.

Bill of quantity as per BHEL drawing
Manufacturing Quality Plan

Operation & Maintenance Manual
Transportation and Storage Specification
Shop Inspection Specification

Shop Inspection Report

Supply Item List for Package Verification at Site
. Packing List '
10. Sub-Vendor List

11. Manufacturing Schedule

12. Progress Report

WO NOU R WN R
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14.0 ANNEXURES:
Annexure-1: FGD Package - CSRL Piping System BOQ
TABLE-1- Rubber Lined Pipes & flanges-1 Set
S| Sch / Thk /
No' Description Size (in NB) Rating Qty Unit Remarks
) (min.)
1 200 SCH-20 5 m These BOQisindicated in
' running meter of CSRL
2. 350 SCH-10 40 m Pipes. These items shall
be fabricated as
3. 600 7.97 6 m segmental pipes and
rubber lined as per the
4. 750 7.9T 4 m BHEL Drawing  with
necessary flanges and
5. 800 7.9T 8 m stubs. The required
Pipe quantity of  flanges
6. 1100 .57 185 m indicated in the table for
N 1200 957 10 m pipe segment fabrication.
8 1350 11.9T 12 m
9 1550 12.7T 22 m
10 1600 12.77 35 m
11 200 #150 5 m
12 350 #150 96 m
13 600 #150 10 no
14 750 #150 14
no
15 800 #150 20
no
16| Slip On Flange 1100 #150 10|
17 1200 #150 10
no
18 1350 #150 6
no
19 1550 #150 12
no
20 1600 #150 28 no
21 Flanged Stub 25 #150 6 no
(branch nozzle -
22 100 mm length) >0 #150 12 no

12
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23 80 #150 44
no
24 100 #150 34
no
Note:
1) Length mentioned is the finished product dimension.
2) Refer drg. No: 1-FW-753-01027 Rev.00
Annexure-1: FGD Package - CSRL Piping System BOQ
TABLE-2 — Rubber Lined Mitre Bends — 1 Set
Sl. Description Size (in NB) Sch/Thk / Qty Unit Remarks
No. Rating (min.)
90° Miter bend 1100 9.5T 10 no R=1120 mm
2 (3 - piece, 2 - 1600 12.77 8 no R =1625mm
joints)
Annexure-1: FGD Package - MSRL Piping System BOM
TABLE-3— Rubber Lined Reducers - 1 Set
sl. Sch / Thk / Rating
Description Size (in NB . Unit Remarks
No. P ( ) (min.) Qaty
1 Concentric Reducer 1100x800 9.5T 10 no L=610 mm
) 600x500 7.97 5 no L2508 mm
3 800x600 7.9T7 5 no L=610 mm
4 1100x750 9.5T 10 no L=610 mm
5 Eccentric Reducer 1200x800 9.5T 4 no =711 mm
6 1550x1350 12.77 4 no 1=812.8 mm
7 1600x1200 12.77 4 no 1=812.8 mm
8 1600x1550 12.77 4 no 1=812.8mm
Annexure-1: FGD Package - MSRL Piping System BOM
TABLE-4- Rubber Lined blind flanges — 1 Set

13
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Sl. Sch / Thk / Rating .
Description Size (in NB . Unit Remarks
No. P ( ) (min.) Qty
1 Blind flange 1100 #150 4 no
2 Flanged man hole 800 #150 2 no
cover (hinged)
Note:
1) Length mentioned is the finished product dimension.
2) Refer drg. No: 1-FW-753-01027 Rev.00
Annexure-4: Painting Specification
Surface Coating No. of | Generic Type Dry Film Total DFT
Preparation | Systems Coats Thickness (DFT) | (Microns)
per coat
microns
SA 2.5 Primer 1 Zinc-Epoxy 80 80
Intermediate 1-2 Epoxy-High Solid 160 160
Finish 1 2-Comp 50 50
Polyurethane
290
Colour code:
S.No Medium | Base RAL Band/Ring | RAL Lettering/Arrow | RAL
1 Slurry Signal 8002 Signal Black | 9004 Signal White 9003
brown

14
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ANNEXURE -2

PIPE SPECIFICATION

ITEM

Size

Thickness

Specification

PIPING

DN25 ~ DN50

SCH40

A53-B SML PE (I:R/L) ASME

DNe5 - DN150

SCH40

A53-B SML / ER.WBE (I:R/L) ASME

DN200 - DN300

SCH20

DN350 - DN400

SCH10

)
A53-B SML / ER.WBE (I:R/L) ASME
A53-B SML / E.R.WBE (I:R/L) ASME

DIN450 — DN500

SCH10

A53-B SML / E.R.WBE (I:R/L) ASME

DN550 — DN1000

7.9T

A134(A283-C) EFW BE (I'R/L) ASME

DN1100 - DN1200

9.5T

A134(A283-C) EFW BE (I:R/L) ASME

DN1350 - DN1500

11.9T

A134(A283-C) EFW BE (I:R/L) ASME

DN1600 — DN1800

12.7T

A134(A283-C) EFW BE (I:R/L) ASME

FITTING

DN25 - DN50

Suit to PIPE

BW A234-WPB (I:R/L) ASME-B16.9

DN65 - DN150

Suit to PIPE

BW A234-WPBW (I:R/L) ASME-B16.9

DN200 - DN300

Suit to PIPE

BW A234-WPBW (I:R/L) ASME-B16.9

DN350 - DN500

Suit to PIPE

BW A234-WPBW (I:R/L) ASME-B16.9

DN550 - DN1000

Suit to PIPE

BW A134(A283-C) EFW (I:R/L) ASME-B16.9

DN1100 - DN1200

Suit to PIPE

BW A134(A283-C) EFW (I:R/L) ASME-B16.9

DN1350 — DN1500

Suit to PIPE

BW A134(A283-C) EFW (:R/L) ASME-B16.9

DN1600 - DN1800

Suit to PIPE

BW A134(A283-C) EFW (I:R/L) ASME-B16.9

MITER
BEND

DN1350 - DN1500

Suit to PIPE

90 BW A134(A283-C) (I:R/L)

DN1600 - DN1800

Suit to PIPE

90 BW A134(A283-C) (I'R/L)

FLANGE

DN25 - DN60O

SO A105 ASME150 SO FF (:R/L) ASME-B16.5

DN650 - DN1800

SO A105 AWWA CL.B SO FF (I:R/L) AWWA-
C207

ABBREVIATIONS
SML-Seamiess

ERW-Electric Resistance Weld
PE-Plane End

I: R/L-Inner surface RubberLlines
BE-Bevel End
BW-Butt Weld
SO-Slip On

FF —Flat Face
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ANNEXURE -2

5. RUBBER LINING SPECIFICATION;

1. All pipes with flanges and all flanged fittings of the sizes NB25 and above are to be
lined with 4mm thick Chlorobutyl Rubber Lining.

2. Chlorobutyl Rubber shall be used for lining and the lining shall conform to BS: 6374
3. The number of plies of lining shall be decided by vendor.

4. Properties of Chlorobutyl Rubber shall be as below:

Physical Properties
Test Item Unit Standard | Value Test Method
Value

Tensile Strength kg/cm? >= 70 ASTM
D412

Elongation at % >= 350 ASTM

Break D412

Hardness Shore A 555 ASTM
D2240

Adhesive kg/cm? >= 20 ASTM

Strength D429

Specific Gravity 1.3+ 0.04

Design 80 Deg C (Continuous)

Temperature

Steam Osmotic 5E-°* mg—mm/mm?2—mmHg—day or less

Pressure

5. Rubber lining to be applied after all processes like machining, cutting, welding,
grinding, etc. Rubber material components shall be as per thefollowing

Contents %
Rubber 45
Inorganic reinforcing fillet filling material 45
Metallic Oxide 2
Vulcanizing agent 3

Others 5

Total 100
Vulcanizing conditions 3 kg/em?G,

143 Deg C Steam,
3-4 Hrs.

6. All sharp edges to be rounded off and weld shall be finished round and smooth
before applying rubber lining.

7. The lining applicator shall submit data on the physical properties and
characteristics of all rubber compounds to be used, to BHEL for review and approval
as well as the procedure for lining application, curing, testing and quality control.
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8. Surface preparation for Rubber lining:

8.1 All metal surfaces to which rubber is to be adhered must be clean and free from
surface defects. All inside weld seams shall be ground smooth, all burrs removed and
all construction scars repaired.

8.2 Degreasing Oil or grease attached on the interior surface of the piping component
shall be removed by heating / pre curing at 100degC for 30 minutes in an Autoclave.

8.3 All metal surfaces to be lined shall be abrasive blast cleaned to a white metal
condition (SA 2 % Grade Surface finish) in accordance with steel structures painting
council specification SSPC-SP5

8.4 Care must be exercised to avoid contamination of the freshly blasted surface

8.5 Immediately after blast cleaning all loose abrasive and dust shall be removed
from the surface by brushing, blowing or vacuuming.

9. Liner application

9.1 No rubber stock shall be applied when the ambient temperature of the work is
below 20° C or below the dew point of the surrounding air. Adhesive shall not be
applied when the surrounding air has either a relative humidity above 85% or a
temperature below 20° C. Instructions for measurement of dew point relative humidity
and surface temperature are contained in SSPC-PA1-74,

9.2 The rubber stock shall be joined with a 45 degree skived edge overlapping at
least 3-6 times of the rubber thickness (max 32mm)

9.3 No circumferential seams are allowed within the pipe bore of straight-run pieces
unless the bead shall be finished

9.4 The rubber stock shall be rolled out over the entire face of the flange where
possible. No seam will be allowed at the junction of the pipe or flange. A seam will be
permitted on the flange face, provided the seam is buffed smooth.

9.5 The rubber lining work shall be done by generally accepted techniques and tools
that no air is trapped and air behind the lining should be removed completely.

9.6 The fitting shall be furnished with the flange ends, with the liner overlaying the
flange face inside the bolt circle

10. Rubber jointed portions

10.1 The joint of two rubbers (if applicable) shall conform to the following
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The lining shail be turned back along the
smooth curved surface of the flange
uninterrutedly.

e

10.2 The arrow shall be painted on the outside of the pipe with white paint in
accordance with the direction of the flow

11. Vulcanization
11.1 Allrubber lining pipes shall be vulcanized by the saturated steam in a Autoclave.
The required pressure, temperature and vulcanizing hours shall be chosen for the

vulcanization of each rubber lining by Vendor to achieve desired properties.

11.2 If the hole to ventilate the air behind the lining is to be necessary to avoid air
pockets, it shall be made by the fabrication of the rubberlining.

12. Curing

12.1 The curing procedure used shall be the responsibility of the vendor.

12.2 The method used shall assure complete cure of the rubber stock and procedure
the desired physical properties.

13. Patch Repairing

13.1 Where patch repairing is required rubber lining will be removed up to a point
where lining is satisfactory and has firm adhesion to the metal. The metal will be

cleaned lining edge skived to 45 degree cement applied and rubberstock.

13.2 The decision as to whether patching or relining is required shall be by mutual
agreement between BHEL and the contractor.

13.3 No patches are permitted on flanges faces

13.4 All cured patches shall meet the requirements specified for the original lining
material.

13.5 The manufacturer shall replace or repair the damaged faulty ones with free of
change if the following phenomena are detected during warrantee period.
(1) Rubber material deterioration (drop in tensile strength and hardness.)
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(2) Swelling
(3) Blister

(4) Cracks

(5) Separation
(6) Remarkable abrasion
(7) Carbonization

(8) Poor bonding strength



SCOPE

FABRICATION PRCCEDURE FOR RUBBER LINED PIPE

This specification applies to the general requirements of metal preparation
and rubber linings to the interior surface ¢f shop fabricated piping

(1)

(2}

Materials

Pipe and Fittings
The pipe and fittings are ordered with several manufacturing
method and bead for longitudinal seam in case of electric arc

weld shall be supplied within following value.

12mm and larger 2R and larger

@ 2mm and smaller

* Beam for circumferential

f S
lmm and smaller

Elbows

Pipe Size 3" & Sm. Smooth Bend (R=3XD)

Pipe Size 4" to 207 Long Elbow (R=1.5XD)

Pipe Size 22" & La. Short Elbow (R=1XD) or Miter Bend

D = outside diameter

Piping Fabrication

The satisfactory finish of rubber lining depends upon the gquality of
the weld, therefore the weld shall be carried out carefully.

(1)

The piping materials shall be welded continuously, and defects,
such as blowhole, incomplete penetration, slag inclusion and
undercut shall not be permitted.

dwg¥P401-90100.doc



(2)

(3)

(4)

(8)

(6)

(7}

(8)

(9

(10}

[N

The method of the weld shall be the electric arc weld and the
welding rod D4316 or AWS.
The weld of the flange shall conform to the following:

X
finish by grinding
th after the weld
b 7 \ 472D RZ3 mm
4 R 672D RZ5 mm
0.5~0.6¢ D = outside diameter

(3= 1o

The surface that the rubber lining is to be applied on shall
be ground to a smooth curved one.
The bend shall be finished by the following step.

(a) The bead scale and the spatter shall be taken off
completely.
{(b) The bead shall be ground to a smooth surface until it has

the same alignment as the base metal.
The edge or the corner shall be ground to a smooth convex surface
with a 3mm oxr larger (4" & Sm.} and a 5mm or larger (6" & La.)
radius or to a smooth concave surface with a 10mm or larger radius.
When a pinhole is found on the weld line, pinhole zone shall
be taken off, then welded again and ground completely.
As a rule the pipe joint shall be welded to the exterior and
interior surface. The same treatment as (4) and (5) shall be
completed.
After the finish by grinding, the identification mark number
shall be punched on the outside of the flange.
In course of field piping assembly, short pipes for piping
adjustment are always required. These adjusting parts (short
pipes) shall be fabricated at the field or fabricated at the
shop in accordance with the information of the actual adjusting
dimension from site in accordance with (1) - (9), then applied
to the rubber lining works. .
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Table 1. Notes for weld of Piping Materials

Item Notice Remarks
Pipe Joint +5° 1. When short pipe is to
30° _g° be added to elbow, tee

or reducer this
procedure shall be

(el T\ _$1.0%0.5§ acceptable
L—i 1 2. Thispipe joint shall
2.5 H]: . g be appliedonly to the

20" and larger pipes.

After the weld on the outside,
this interior surface shall be
cleaned, welded by one layer and
ground teo the smeooth one.

Branch o 1. The edge
Elid1 Preparation of the
R W branch pipe end shall
-*K-)I 79 be made on the
R N interior surface as
e h shown in the figure.

90

This edge shall be ground to a
smooth curved surface with a Smm
or larger radius.

Misalignment For two walls with
different thickness,

al t2y
T | =

L = 10X (t1 - t2)
or larger

The misalignment, a, shall not
be more than 1 mm. The interior
surface shall be ground to the
smooth one.
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Table 2. Allowances for Piping Components

D : Nominalbia.

: Tolerance
Unit : mm
Item Sketch Allowance ( 8) Remarks
Pipe length These allowances
shall be applied to
L= 1o00, bend and T pipe
g = =3 —_
B 1 L > 1000 L
L ‘ T I‘I
8 = x3 i | !
L H L ;i
T Pipe length
P g ——
[ ] 11, L2
L g = 1
L -2
|11 L2
i
Flange 4”7 & Sm. These allowances can
declination < be applied to flanges
K\ —I 8 =1.5 of bend and T pipe.
_} ) 3 4 s
57 & La. T
e 8 £ 2.0
2
2
Bolting T pipe and bend
holes of one
flange —
2 =A -8B
AIB
] 3 = %2
E o §§ [+] ;
o o
Bolting Straight pipe, bend and T
holes of two | pipe
flanges
2 =20
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~1

Marking Procedure

Painting and stamp

Spool piece number shall be painted on the outer pipe surface and put a
seal at the flange.

Painting spool piece number

A010-3

AD10-3

Seal spool piece number

Inspection

Inspection Record

The final inspection record shall be recorded in the PC form Attachment-2,

Repair

The weld defect found by visual inspection or other test/inspection is
fully removed by using a grinder or by air gauging, and then welded again

under the same condition as that for final welding.

The corresponding test/inspection is reformedafter completionof the repair

to check for absence of defect.
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Attachment-1

P No. P-1
B terial Standard A53-B STD~SCH20
ase materia andar A134(A283C) 7.9T~9.5T
Thickness STD~9.5T
Applicable standard ASTM Standard
Cutting Machining or gas cutting
Beveling Mac-hining, grinder finishing or gas
cutting
Welding procedure SMAW + GTAW, SMAW
Idi Weldi d GTAW
ing ro
Welding clding SMAW :
Drving of weldi 4 BI-14---- 70°C~100°C for 0.5 to
ing of we r
Tying of welding ro 1 hour
Welding reinforcement (mm) Within 3mm

Finish sagging to less than 0.2 mm

Sagging (mm
gging (mm) by using a grinder.
Heat-treatment -
Inner surface Finishing with a grinder
Cleaning Cleaning with a grinder or wire
Quter surface
brush
Materials inspection
Beveling inspection Ditto
Tack-welding inspection
£nsp Ditto
. . Finishi
Test/inspection nishing i L. . Ditto
(appearance, dimension, inspection)
Pressure-proof test -
Liquid penetrant inspection -
Radiographic test -
Remark

dwg¥P401-90100.doc




NOILYJI4103dS OL ONIGHOIDY LAO G399V 38 TIVHS ¥HOM NOILYIINEVATHd « L
9
S
74
£
A8 031D3dSNI A8 d31D3dSNI z
YIYNLOVANNYN did 1S T
AO | WiNILYW 3dAL | ON
GOYONIGTIM [«
A9 43903HD 1INs3Y INERT R ISEER L
I9VLI0A |2
LYIHIYd |©
SHUVINIY $53704d
ONINUVA ¥3IAIM
JOEF 6
IONVYVIddY aN38 40 J19NY
OE36 WWGZ 5 0 9215 )Y
aN38 30 J1ONY IDNY1S 40 NOILYNITINI
WW oes
wwo0T 21 m
WWw o'e ¥ =
WWooo0t 51 w
NOISNIIAILG &
pd
W0l 2 Wuw o'gso o
s s Wuu <
ONIGNTYO WWgT=0 8N0o0T S w
3dVHS MO813 78 331 '3did
DNIddIHO | o SSINLV
Ov3IA 4O LHOIIH | @ NOISNIWIG ONIGTIM MoVL
A73M 40 ININTOYOINITY | 2 .5 ~0 L0€ INOOYD
LT'T 2 HLONTI D37 JdALA - DNN3IAIG
¥3L1vdS 40 IVAOWTH WIILYN
YIIHD N3 NOILD3dSNI WIHD WALI NOILDAdSNI “ON ONDIVIA
"ON 323id “ON DNIMYYA "ON €07 W3l [D3roYd NOILYDINEY43Yd 3did

(/7 T} Wd0dod




30N an3g 40 "ON
SHYVINIY WIIHD 11ns3y vHv3ddy J1ONY ONMIAIE | IVINILYIA ALD NOISNIWIA 3dVHS ONINYYIA
"ON'OMQ
"ON ¥3CH0
YT}
39vd ( ) YO1D3dSNI {(13HE)HOLI3dSNI J3YLIVIN 193r0Yd

{2/ 21) WH03od




e 13v0 /A1 B3ug
IVAS'IVAOUAdY | A JHAONAdY | A€ QIMAIATY - NWATOD NI .M. SY ADRIVIN LNIOd QTOH 14418 :dHD €040 10_d9DVd AANLVNOIS
SN "10d41E 404 : V. qA: : :
NOLLVOLIRIZ .> anv mmm.z.:\s M WUOEd “d A IddNS-NIVIN AA1TdINS-NIVIA
124419 g 'ADNIOV NOLLIIASNI
TP QISIMOHLAY TIHE / TIHE 3D "4ATddNS-ENS / YTANLIVINNYA ‘W 0/WOV VO/IINAQ
z ﬂﬁhwm "NOILVINIWNDOA VO NI ¥311ddNS A9 QIANTONI]  ‘NVHLYNVIHIIVA D ‘NTTIX VANYNVIATAIA
w/ (e ATIVILNISST 38 TIVHS { 4 ) MDIL, HLIM QIEHILNIANI 'STI0ITY 4 . b
"IV ALY 00-0d 1828 LV O-0-00-a eI ON 500 ol A {ANIOTT é/ﬁ -
Jow|g yoea 10j 7 “Dnuodnod
uodno L WO BB| - | A 1 d | M OH TYOEL 10 1'1E8 ANSY ~1%00] %001 FensiA | sofey | s10950p 20upms 79 jyj0ad pram AR IWPRM | Ty
uoday (apqeoridde j1) swrol g7y Jog
“ M dlM]HTOH PO IO 1'1€ 8 HNSY/ A998 FNSV %001 %001 147§ Jofepy gaN uns oo saye diyo yoeg| (g
“TAHE A poaoadde] A I WO SdM . 001 %4001 &uap| sofepy s[iejap uoyedyfiend) SuD1o -
29 248 YO ‘SIM ‘ XL 998 NSV 17400 %00 1A Jof soUBLLIO 10 3 NP0 PPloM| 0v'e
juswamseap
% Yoouo ssonoud Surwioy plod Ag
TAON| =~ | A | d | - | wsBay /%001 %001 arerdway [ sofepy SUOLSUALULD 79 D[L]OL] adig waoy 01 Butpjoy| 0¢'Z
=LA | d | M| wodey PYOLLIO '1SE NSV / A 99§ TSV %001 %001 1dT| Jouy | uonesdad o3pg 304 1LAN(q
. uonesedaly
pleD) AOsiy - DMl - A d OH ‘81p 1ad sy /%001 %001 uSWSINSeIN| JOUIA] uoisuawi(] (8 a8pd % Sunmmd| 0T'T
uonEINLAPI uondadsul
[ @WON| - A d DH ‘Bup sad sy ~%%001 %001 ensip | sofe o 19ysuen 29 Sunjey Sutarooal peualeN| 01°7
NOILDAJSNI SSADOUA-NI| 00'T
0UIDSAION[F
A M d M uoday 1597, 29dg [etsajey %01/%001 ey yoesg Key-y/onoodg | 1ofep ‘uonisodwio) [ediwayy 9015 Ao[j® [{® 10f TN | 0€]
Bup 13d se 1 siwwowyoEnR 10§
A A d | p ol>) 00dg feude ~ Suimelq TIHY 901724001 %001 UOHIBDIJIDA Joley SIS ], "YOIW ‘[ediwiay)| 1 s8uiBao, % spoy] ‘Me(d ‘adid| 07’1
ySiuyy 98LING 7% uoisuswi(y (o
1aN(p
usunef 109 (0
sanadold Yo (g
‘uonisodwo)) feanway)) (e
Sip 15d se sse|Dpopein
Al A jd MOl oadg [eLateiy %01/%001 %001 uonESLIOA | Jofe]y UOHEDIJLISA 79 UOR[21-00) LSEVS B SISV S I AWId| 011
TVIRIALVIN AV 00°1
1] Ol wx «Q 6 8 L 9 S ¥ £ [/ !
SAUVIALTY e mamm%ua SIHON LNIANO0d w LN AAEHD ) govry SOLLSRUIDVIVHD SNOLLVHIdO ON'S
i ) ADNHOV Hﬂ.zxol_ JONVIIIOOV HONIITATY JOFHD J0 WNINVAO 40 ddAlL i %® LNINOJWOD ’
zEeL SYOLOVYLNOD-€NS GIAOYddY
P 1SEL 0SEL "6TEL "8TEL SON HAWOLSAD TG 81 om.mo.wﬂ“o Surdid (WA LSAS-9NS 2%%@%;@ o” wmﬁﬁww%
TYLNID ONIAIA-THHE YA TddNSNIVIA Saze .eS. .w ﬁ ) . Ao TN NIl T
AN 099XZ (AOVNOVE| 81OdO8TEL 70N *d SV % SO) SAdId AINAO0A ILVId : JNALI N2 TULNID O} ,A
dd1$ FHULIVIN 10ddIg *LOArONd NVId ALITYNO ONIINLIVANNVIA SSNAQY FINYN SHOLIVAINGY

gﬁmmﬁ_  NOILDIASNI HOH4 NV Id ALIT90 TWOIdAL-S-THNXINNY

{
paacuddyy pur paxey) *

QAAOEddY




1¥VD /A1Q 88uy
VIS TVAOUddY A" JIAOUAY A8 TIMTIATY g - NANTOD NI WM. SV JINIVIN LNIOd ATOH 104419 :dHD €040 70 4DVd JANLYNDIS
ASN T YOI "NOILVOIIIIIA ‘A ANV SSINLIM ‘M WIOIYId 4
; p— - ; . ) ;
134418 8 AONIDY NOLLOTAENI YA TddNS-NIVIA A TAINSNIVIN
YR QISMOHLAY TIHE / TIHE D "¥AIddNS-9N1S / FTENLOVIONYIN ‘W O/MOV VO/OWAQ
22 Sl "NOILVLNIWNOOU VO NI ¥3r1ddNs A4 QFaNTONY  ‘NVHLYNVIHLIVA D NTIZA VANYNYAIAIA
,.r. I ATTVILNISST 38 TIVHS (4 ) MOLL, HLIM QILILNIANI ‘'SQJ00TY . :
IV ATY 00-Dd b 1 87EL-Y DmIo-00- SN ON 00U St {ANIHTT %
wopuwy ~
GRAON| M I A L d M Hoday HNSY % Sumel TIHE / %001 Y001 1ensip| Jole (dlgeondde se) 1sa101pAH (9
mlmfdip OH Summq TgHY %01/%001 %001 uduRINSeaN | Jofe suoisuaun(y (v
NOLLDAJSNI TYNLL| 007
wopusy uoneiedard o8py
AL A Ld M voday EPOLLID I'ICH NSV / ARSUWSY] /%001 %001 1d71] Joutiy SAMNUBLOISI(] Pram s U0 (N] 0T°¢
(100 7 2] )
Atmpdp uodoy 091 MO "XI uondg FNSY %001 %001 feoiueyoa | Jofep 1591 puag papnn (q
weas praa uodnoa 3591
Alm|dip vodoy 0ST MO X1 uondag NSV =001 %001 feorueydalN| J0feN | 10j 1593 uoIsuD | asiaasues ] (v U0 189) PENULYIN| 00°E
ALATd M Hodayy STl P I'ICTdTNSY / APSINSY] /6001 %001 IdN} JoulN plom weas Buof uo HAN LHMJ YR HAN] 087
wey) JY | WU | W §7aq | syey aw Suppeog JUBUNEDI ], YBIE]
LHJo o -SAL A F SA L d | M| HERLH T oum BuneoS “040SL - D089 18 LHM| /%001 %001 LHJo maraay| [eonud | dway Supieos D0y “HOY Pl Ised) OLT
sty
LY JO MIASY -k Al A A | d M yoday IS-A0 A 908 JINSY / A 995 NSV =1%001 %001 1! sofey $$OUPUNOY neda) prRa ¥9'Z
‘nsodap plom
(| A10A3 10§ auop 9v 9L 10 (WWC 11 < (O) suof]
aq ued [N dFes Inul A | 4A | d M Hodoy /SFOLL P 1 HEE HINSY / A998 TSV %01/%001 %001 $$LN 7 LY] eonud SSaupunog a|zzou uonenauad || €97
RSTAR: RURICH RIS Y ProcLp
AL A TdH uoday £V 9L 1P 1Ted NSV / A RS HNSY| %01/26001 %001 11/ 1dN| 100N ssoupunos swol |l 79T
Sulptd
JAJOMIARY AL A LA [ d | M voday LS-AI ITIA 998 HIASY / A 99§ NSV %01/%001 %001 LY| ol ssaupunog §O 2§71 30f smuelangf 1977
PPRA 0§ AANE 09T
JUDWRINSBIN
- 1A Pd]|p OH Suimes 1aHE Tod sy /%001 %001 % jensip | sofew SUOISUAUIL( 39 2{HOI] Buigres oyu adigl 087
Qi8us| plom
L1 Ol wx e 6 8 L 9 S 14 £ T I
VI a o In momnmvué SIARION INAWND0A a0 | W YOI | ol o ovavis SNOLLY¥HdO ons
’ AONZOV LYAYNO1 FONV.LIZOOV HONTYIITY ADEHD 0 WNLNVNO JO HdAL e ¥ LNINOAWOO
7e€L SACLIVYLNOI-ENS JIAQUIIY
‘ . ¢ O AT AL T Ty e ‘8087 - Jurdig WY IS AS-9NS f NOLLY: g
% 1€EL "0EEL "6TEL ‘$TEL SON WANOLSNID 'THHE R HOHd TINILSAS NS it
TULNID ONIdId-TIHT "I TdIAS-NIVIA , AN T A o
M 099X7 AOVNDVI 810dO8TEL TON "d'D (SY # $2) SHJId AHNYOA ALVId : WILI TYNNIHD "JLLNED ONIId TRHE | !
4dLS TNILIVIA 10418 (LDACOUd NVTd ALITV0 ONRINLOVAONYIN SSENAAY B HAVN SUOLIVALNGY e

Raacuddy DUE PO

CHAGHaY |




13V0 /Alq33ug

TVHES TVAOUdY A8 CHAOUDY | A€ GIMIIATY 4 - NWNTOD NI LM, SV QINAVIN LNIOd QTOH TDdAI9 :dHD €040 €0 HDVd TANIYNDIS
AN 1O HOd ’ v ; : :
{ NOLLYDIAIYIA .> ANy mﬂzta M WLOIYAd d N —_— N ——
24419 18 ‘ADNIOV NOLLDIASNI
QISNOHLAY TIHE / TIHE 2D YII1ddNS-4NS / TANLIVIANVA ‘W 0O/WOV YO/4OW Ad

‘NOILVINIWNDOAJ VO NI IITddNS A8 qIANTONI|  ‘NVHLVNVYIHLIVA O ‘N3 VANYNVAIAIA
KTIVILNISST 38 TIVHS { 4 ) ,MDLL. HLIM QIIALLNIAN] ‘SAQI0DTY . p

anaozn] | QYY)

LVDUATY 00-Dd-y18TEL-VO-1D-00-991eW ON" DO

~ ¢ “Siudipusue
WM €761 0V Jojiog ysope|Bueg o yim Swikdwos pur justannbas uonraryioads roiuysy 10sfoid 2yl Bunaow 9pod WSV jqest(dde o Jad se o parnes oq ([ sued amssaad Jo Funsa] pue UONONASU0D hw:.::mx_:a? ugisag (¢l
2npaLog Sunorg paacsddy giim Ajdiwos o1 podoed 9q jjeys S1onNpold paysiuL] (€]
‘pasn aq [[eYs AJuo UOIBIQHED PIBA Ylm ‘Siudiuniisu} Suunseswt pue saBnen  (T[
"A U010aS FASY sed s ‘SuuoN 2ouededdy pue sampasoid LN pascsddy o3 aouelduiod qum jsuuosIag payiend) Aq N0 patues aq [[rUSLAN (11
‘uo1eol0ad S [BoILUYda |, [ruOIDUNg 03 2oueydurod U painooid o ([Bys SjpLalelN (0]
-apqeoyjdde se sprepueig FINSY Jad se aq [[eYS 152, 0IPAL] /1801 2nssald {6
‘fensorew paysiui Jo yojedsap 240§9q DDCHA UIRIG0 PUE VId L S1DdAIE Yim 21BUIPI0-0 [[BYS JOPUIA 101020U0D-qnS oY (8
‘saSewep Jay30 2 Jisuel) proae 01 sduo pus Suisn paoajord [[am 99 [Jays spuo pauyoey (£
"po[[1ous3s Juled 9 OS[e [[eYS UONBOIAdS [RLIdIRIA] PUE "OU JBAY} “OP0d (1(] L[} ‘UOHIPPE U [£9$ sonLIoYINe
Asonieig pue [eas $10300dSU] ‘9POd JOPUIA UONBOIJIOAAS [RLISTRW “J0qUING 1BH(S[TRISP NP 19pJ0 N1om 11D $1) 3P0 NG i payound prey aq [eys stusucdwos paysiuyg oyl (9
“VIdL 8TTOdAIE % THHE Aq pasvaja pue pajoadsut aq [leys swait (v (§
oyew paaosdde JIHE JO 2q [Jeys pasn siule] pue sapondald Suplop  (p
- Suimep "1 g Jod se pamgoepnuew o [jeys swa ayy (¢
“BUIWI0] PjoD) JO ASBIUL JUSWIBAA T8I} SUiog 150 ON (T
“dAnRIURsa1das TAHGE Jo 2ouasaid ay) ul 1030e1U0D-qNG AQ 2UOp 3q [[BYS ([BLojRw mEel) 202:d Jn0 01 19juRa Jaquunu 189y {

TIACY IV

ISALON
dHD | A d DOaN § 10N 19J21 0S|y = /%001 %001 uonedntio Al [monud 2duBiEd|D) ymedsa(y aouered)) yedsag] 7'¢
-~ A d 40 sy wr paxmbea se spodal |1y -1 %001 9001 uonymoyLIR A | [RInuD UOHEIUALNDO(] ooueseao uowdadsurl g
NOLLVINIWNDO0A] 60's
wopuwy
LAON| A | A | d - Od Bumelq TaHg 1 %001 %001 [ensiA| -op- uonoesd pug
wopuey Furpos anjoD
9ON| A | A | d - Od ‘Suwmeld JHHY 1 9%001 %001 fensip|  -0p- % BuDUEBIN uonEeaFIUAP] (2
wopury JUDWIMSBIA Funureq
voday uonsadsup-yr] A | A | d | N | WIOH uoneay1oads Sunuied paaoidde sewoisny 19001 %001 P [ensin| - -op- 79 uonesadaid aoepng (p
‘([elsew a5Rg B PIOM
uo) syuauodwos [aayg Loy
wopuey 20UR0SBION]E [1& 107 HONBIINUAP]
Ml pd | p uodoy uoed§ (FASVY) [BusiRg parmbay sod sy 7%001 %001 Reyg-x/0n00dg | 1ofen [BLIOYRIA dALISSOd (9
11 01 ws (1 6 3 L 9 S ¥ 3 z 1
SAIVINTY S mawﬁ%é SINEON ININAD0d P " AOTHD | oo SOLLSTULOVIVHO SNOLLV¥HdO ON'S
i i ADNHDVY LYINNO4 HONV LATOOV SONTYIITA MOEHD 0 WNLNVND 40 49dAl - % LNANOJWOD
ceL SYOLDVELINOD-ENS ATAOYddY
¥ 1SEL"0SEL "6TEL "$TEL SON MAWOLSIID TAHE 810780°3C 40 Sudid WNALSAS NS A8 K108 B NOLVOANS
. . . - A T0-A7Y “TYIIFLYIN 40 LNIWIHND0Ud
THINAD ONIId-TAHE AT TddNSNIVIA © AR 10 ,
A 099X A0V va| 810408 FON 4D (SY » D) SAIId AANHOH LVId * WALI IVNNZHD ‘THINGD ONIId Tand worinee: owe |
ddLS HEULIVIA 10dA1g 2LOIro¥d Q ALI'TYNO ONIRINLOVANNYIN ‘ SSTUAAY 7 SHVYN SUOLOVALNGD ,

—v Canouddy pue passey)




TENDER REF: BIFPCL: MAI: FGD: CSRLP: ROO

Testing Requirement for Rubber Lined Pipes & Fittings:

1.0 Test sample

1.1 A test sample shall be prepared along with each autoclave load of pipe in order
to determine the adhesion of the rubber to the metal and to test the durometer of the
rubber. A test sample is also required whenever a different autoclave load of
adhesive or rubber stock is used.

1.2 This test sample shall be prepared in the same manner as the pipe, coinciding
with each lining operation i.e., surface preparation, cementing, rubber application
and curing.

1.3 As for “Physical Testing Method for Vulcanized Rubber”, the test piece shall be
prepared and tested in accordance with as per applicable Codes like ASTM/ BS/
DIN.

1.4 The minimum acceptable adhesion shall be as per latest applicable international
standard. The vendor shall submit certified test results of the post-cure, durometer
hardness and adhesion test to the contractor for each sample.

1.5 Failure to meet the minimum standard of this test will be the basis for rejection of
the pipe lot lined with the same batch of materials and cured in the same autoclave
load with the test sample.

2.0 Rubber lining test:

2.1 Visual and electrical High frequency Spark test shall be conducted on all rubber
lined pipes and fittings surface both before and after curing.

2.2 High voltage spark test of all surfaces shall be made with the voltage selected for
the particular rubber compound. Spark Testing shall be done as per BS 6374 Part-V.
In any case, the minimum voltage shall be 5 KV/mm of thickness. Testing and
inspection methods (ITP) shall be submitted to the contractor for approval.

2.3 Adherence test shall be conducted on production samples. Adherence test shall
be conducted on the actual surface through hammering. In order to verify the
absence of air packets (or) surface without adherence.

2.4 Visual examination of all surfaces shall be made to detect blisters, wrinkles or
loose places.

2.5 Minor leaks or defects detected by the above method may be repaired by
patching. Total relining will be required for major defects.

2.6 Durometer hardness (Shore A scale) shall be determined after curing. Certified
test results shall be submitted by the subcontractor.

2.7 Evidence of poor workmanship shall be the cause for rejection.
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ANNEXURE-5:

LIST OF DEVIATIONS/EXCEPTIONS TO THE ENQUIRY DOCUMENT

Sl | Clause | Page
No No No

Description of Deviation
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Bharat Heavy Electricals Limited
Ranipet-632406, India.
Quality Assurance{Mech)

To,
Shri. V Raghupathy, SM/FGD-Purchase BAP: QA: MAITREE!: CSRL: 81
Kind Attn: Shri M Venkateswarlu, Mgr/QA Dt. 28-11-2019

Ref: ENGG SPEC: BIFPCL: MAI: FGD: CSRLP-2: R0OO and Drawing No: 1-FW-753-01027, Rev: 00
INDENT No: (RFW90568)}, (RFW90569), (RFW90570), (RFW90571) and (RFW90572) Dated
09.11.2019

Quality department comments as follows:

1. BHEL Approved PMD Vendor is acceptable.

Inspection and testing shall be done as per approved Quality plan, Detailed Quality
plan(including Raw material check, In process Inspection and final inspection
including Rubber lining check) to be Submitted for BHEL Approval.

3. Refer the attached Annexure -3, Sample QP (7328QP(C18, Rev: 02, Dated 28.08.2018)
made for fabricated Pipe. Inspection check shall be as per this QP for fabricated pipe
however, Detailed QP shall be submitted in this format only adding check for rubber
lining also.

4, Rubber lining check shall minimum ensure the requirements spelt out in BHEL
Specification “Testing Requirement for Rubber Lined Pipes & Fittings “.

5. Painting shall be as per BHEL Technical Specification Annexure-4.

6. All the Pipes will be inspected at supplier works as per approved QP/Approved
Drawing/Approved datasheet and BHEL Specification.

7. Annexure ‘Q’ shall be part of enquiry File.

ohoalbe

R K Madhu
Dy. Mgr( QA)

Page 10of 1
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NOTES:

1. THE CSRL PIPING ARRANGEMENT SHOWN IS FOR REFERENCE ONLY.
DETAILED FABRICATION PIPE SEGMENT DRAWING WILL ISSUED AFTER
ORDER.

2. FOR TECHNICAL SPECIFICATION REFER — BIFPCC: MALFGD: CSRLP—2:R00

/50

440
7R

ALL DIMENSIONS ARE IN MILLIMETRES

teomeriel FLUE GAS DE-SULPHURIZATION (FGD)

document is the property of BHARAT

HEAVY ELECTRICALS LTD. It must not
be used directly or indirectly in any

way detrimental to the interest of

CAUTION: The information on this
the company.

OR NAME OF
CUSTOMER /PROJECT MAITREE STPP, BANGLADESH
' i SIGN DATE NVOA%F
B CHARAT HEAVY ELECTRICALS LTD., o 09.11.19 ) ™
B#[l UNIT: BOILER AUXILIARIES PLANT, . 09.11.19
o GC.RAJENDIRAN sdl. 09.11.19
DEPT o GRADE OF WEIGHT (KG). REF. TO ASSY/OLD DRG. ITEM NO. N‘I%ME%F
UNTOL.DIM
CODE PR: QA: 500 6@
""" 'RC PUMP SUCTION / DISCHARGE JRATIE e -
PIPING (CSRL) ARRANGEMENT FOR 1-FW-753-01027 o
UNIT-1 ABSORBER SHEET 01 OF 02
Size A1
10 11 12
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NOTES:

1. THE CSRL PIPING ARRANGEMENT SHOWN IS FOR REFERENCE ONLY.
DETAILED FABRICATION PIPE SEGMENT DRAWING WILL [SSUED AR TER

ORDER.

2. FOR TECHNICAL SPECIFICATION REFER — BIFPCC:MAILFGD: CSRLP—2:R00

ALL DIMENSIONS ARE IN MILLIMETRES

document is the property of BHARAT

HEAVY ELECTRICALS LTD. It must not
be used directly or indirectly in any

way detrimental to the interest of

CAUTION: The information on this
the company.

feom it FLUE GAS DE-SULPHURIZATION (FGD)

OR NAME OF
CUSTOMER /PROJECT MAITREE STPP, BANGLADESH
_ _ NAME SIGN DATE NVOA.%F
SeaR CHARAT HEAVY ELECTRICALS LTD. [PRNLS-VENKAT . 09.11.19 | ¥4
H”[l UNIT: BOILER AUXILIARIES PLANT, CHD | S.VIVEK s, 09.11.19
RANIPET & 652 406, APPD | G.RAJENDIRAN . 09.11.19
DEPT - UGNRTAgLED(‘DQ SCALE WEIGHT (KG). REF. TO ASSY/OLD DRG. ITEM NO. N‘%ME%F
CODE PR: QA: 500 6@
""" RC PUMP SUCTION / DISCHARGE | (oo | hene -
PIPING (CSRL) ARRANGEMENT FOR 1-FW-753-01027
UNIT-2 ABSORBER SHEET 02 OF 02
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