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BcLLn‘er Lawrie= Co Ltd.

(A Government of India Enterprise)

SBU : Greases & Lubricants
P-43, HIDE ROAD EXTENSION
KOLKATA — 700 088

TENDER ENQUIRY

Tender No. : GLK/TE18/159
Date : 28.08.2018
Due date : 25.09.2018 at 15.00 hours [IST]

Sub:_Design, on site Fabrication, Installation & Commissioning of Base Oil Tank, capacity
200 KL

Online electronic offers are invited from contractors of repute having strong financial background
and meeting pre-qualification criteria for design, supply, on site fabrication, erection, inspection, testing,
certification and painting of Petroleum Product Storage Tanks (over ground) — (Two nos) as per
Specifications & Scope of work, General terms & conditions, and HSE Schedule attached in
Annexure - A, B & C respectively.

If the tenderer find any discrepancy, omission, ambiguity or conflict in or among the documents
forwarded or be in doubt as to their meaning and interpretations, such matter shall be brought to
the attention of us, at least four working days prior to the due date of the Tender. However no
change in price/value shall be allowed after placement of the order or during the execution of work
at site.

The bidders are requested to kindly check all technical parameters and made a site visit, if
required, and acquaint themselves before quoting against the same. For any clarification, please
contact

Mr. Rohit Agarwal

Plant Head ( Kolkata )

Tel : 033 24500159

e-mail id : agrawal.rk@balmerlawrie.com

The bidders are requested to submit their offer on-line before the due date and time of the tender.
Thanking you,

Yours faithfully,
for Balmer Lawrie & Co. Ltd.

(Arnab Ghatak)
Sr. Manager (SCM)
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Encl.: As above

Annexure-A
1.0.0. GENERAL

1.1.0. This specification outlines the requirements for design, materials, fabrication, erection, inspection,
testing, certification and painting of Petroleum Product Storage Tanks (over ground). The intent
of this specification is not to deviate from the stipulation in relevant codes & standards and good
engineering practice but to establish the Owner’s minimum requirements only.

1.2.0 It shall be the responsibility of the Contractor to meet all the requirements of this specification &
Owner’s standard and its references. The Contractor shall ensure that the specifications and
drawings contained herein are sufficient to carry out the work complete in all respects to satisfy
all functional and safety requirements.

1.3.0. In addition to the requirements specified herein, all National Laws and Regulation along with local
by-laws for the country or state wherever the tanks are to be erected, must be complied with.
The most recent editions of the specified codes and regulations shall apply.

1.4.0. In case of dispute, Owner shall be contacted and asked to comment upon the disputed matter, in
writing.

2.0.0 CODES AND STANDARDS

2.1.0. Design Codes

The following codes in their latest edition shall form the basis for design, fabrication, inspection, testing
and acceptance of storage tanks:

a) API 650 : APl 650 welded steel tanks for oil storage with applicable appendix.

b) ASME Boiler and Pressure Vessel code section IX for welding.

c) Relevant international standard for Method of computation of capacity tables for vertical oil Storage
Tanks.

2.2.0. Material Codes

2.2.1. Material code shall conform to ASME Boiler and Pressure vessel Code, Owner"s data sheets and
standards or as given below:-

ASTM A 36 /1S : 2062 - Plate material

ASTM A 36 /1S : 2062 - Structural, stairway, platform toe
API 5L Gr. B /SA53 - Nozzle necks

ASTM A 36 /1S :2062 - Supports

ASTM A 105 - Nozzle flanges

ANSI B16.21 - Gaskets up to 24”

AP| 601 - Gaskets above 24"

ASTM A 193 GR. B7 / 2H - Bolts & Nuts

ASTM A — 120, API 5L - Handrails (32 NB MEDIUM GR.)
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2.2.2. Special specification of equivalent grade can only be used after written approval obtained from
Owner or when specified by Owner on engineering drawings/data sheets.

2.2.3. Welding Electrodes: Low hydrogen electrodes shall be used for all manual, metal arc welds of shell
having a thickness of over 12 mm thick and for the welding of bottom shell course to tank bottom.
For all other welds high cellulose/ rutile type welding electrodes conforming to AWS classification
SFA 5.1 are acceptable. The make of electrodes to be used will have to be duly approved by
Engineer-in-Charge.

2.2.4  All other construction materials shall be as specified or as per appropriate ASME / APl 650 Codes.

3.0.0 SCOPE
The detailed scope will include but not be limited to the scope of work given in the following clauses:

3.1.0. Supply: Preparation of fabrication drawings and obtaining approval from owner is within the scope
of work of the contractor. The detailed fabrication drawings along with design calculation shall be
submitted in phases and shall be completed within 4-weeks time. All materials required for the
work, as per approved fabrication drawings, shall be supplied by the Contractor. All material
required for temporary and enabling work shall be arranged and provided by the Contractor. All
incidental expenses, loading, unloading, transportation, handling, storage after delivery etc. shall
be the responsibility of the Contractor and cost towards such expenses shall be included in the
offer.

The contractor should ensure that all the plate materials procured shall be either of SAIL or TISCO make.
Plates other than the 'make’ stated above shall not be acceptable.

The Contractor shall carry out procurement and supply to site in sequence and at the appropriate time of
all materials and consumable required for the work as per drawings and specifications which are as follows
but not limited to :

3.1.1. All steel plates and structural steel for roof support, curb angle, wind girder, cleats, gussets,
supports, access ways, platform, handrails, earthing lugs, roof stiffener, monkey ladder, grating,
all structural support and piping clips, level indicator support and anchor chair etc.

3.1.2 All nozzles necks with flanges, blind flanges, gaskets (both for hydro testing and permanent),
fasteners, all necessary pipe fittings etc. as required.

3.1.3. All manholes with flanges, blind flanges, gaskets, fasteners.

3.1.4. Gauze hatches with cover and spark proof rings.

3.1.5. All consumable such as electrodes, filler wire, oxygen, acetylene, grease, oils etc. as required for
fabrication and erection of tanks.

3.1.6. Approved primer and finished paint including arranging for all equipment necessary for carrying
out sand blasting as per specifications.
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3.1.7. Blind flanges, plugs, nipples, pipes, bolts, nuts, gaskets etc. required for hydro-testing.

3.1.8. All other metallic and non-metallic parts not specified but required to complete fabrication of tanks
including inspection, testing and supply of equipment as per specifications/drawings.

3.1.9. Non-corrosive type Name plates, Earthing Boss with Gl Strips for all the tanks.

3.1.10. Scaffolding materials. (Scaffolding materials supplied by Contractor will not be used for tank
fabrication).

3.1.11 Plates for welding test and welder's test.

3.1.12. Wind Screen and Fire Screen, as required.

3.1.13 Oven for pre-heating of electrode before welding.

3.1.14. Spare 10% of fasteners (minimum two of each size) and two sets of gaskets for each flanged joint
with cover flange/blind flange.
Any other material not specified herein above but required for completion of the work.

3.2.0. Fabrication, Erection, testing, Painting, Calibration, certification etc., by Contractor
3.2.1 Lifting, handling, transportation of all materials required for the job.

3.2.2 Fabrication including cutting, grinding, edge preparation, pre-pinching, bending, rolling,
straightening etc. as required of all plates, structural, tubular for fabrication of the tanks.

3.2.3 Checking of tank pads / foundations prior to erection of bottom plates and ensuring correctness
of slopes, evenness of surface etc.

3.2.4 Erection including aligning, welding, bolting etc. and installation of accessories, as per approved
drawings/specifications.

3.2.5 Fabrication & erection of roof structures, stairways, catwalks, hand railings, platform, rolling
ladders etc.

3.2.6 Fabrication and Erection of all tank appurtenances such as nozzle necks, nozzle flanges, manholes,
water and product draw-off drains, centre drain sumps, earthling cleats and strips, gauge hatches,
all necessary supports etc.

3.2.7 Carrying out hydrostatic, pneumatic, vacuum and other tests as mentioned in specification, codes,
including arranging for all testing equipment, materials, accessories etc. as required for
completion of same in all respects by the Contractor
at his own cost. Water required for hydrostatic test to be arranged by the Contractor without any
extra cost.
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3.2.8 Dye penetration test, as per codes and standards, drawings including supply of all films, materials,
equipment and accessories etc. as required to complete the job in all respects by the Contractor
at his own cost.
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3.2.9

3.2.10

Surface preparation by sand blasting, mechanical cleaning of tanks as specified in tender and by
Engineer-in-Charge including arranging of necessary equipment, machineries, materials and
accessories required for carrying out the same by the Contractor at his own cost.

Supply and application of all paints as per tender specification including arranging for all materials,
equipment, machineries and accessories etc. as required for completion of same in all respects
by the Contractor at his own cost.

3.2.11 Calibration of tanks including getting approvals from competent authorities. Calculations and data

sheets for calibration shall be submitted to the Owner for prior approval as per API 650. All
instruments, tools such as strapping tapes, pre-calibrated water meters and other accessories etc.
as required for completion in all respects shall be arranged by the Contractor at his own cost.

3.2.12 Arranging for power and water for hydro-testing including distribution of same to various work

points, cutting and welding equipment, compressors, vacuum pumps, hydro-testing pumps, de-
watering pumps, lifting tools and tackles such as cranes, gin poles, hydraulic jacks, chain pulley
blocks etc., plate bending equipment, jigs and fixtures etc. of good quality in adequate numbers
to ensure sound and timely completion of the job in all respects by the Contractor at his own cost.
Any other work not specified herein above but required to complete the work in all respects.

4.0.0 TECHNICAL REQUIREMENTS
4.1.0. Fabrication & Erection Specifications

4.1.1.

4.1.2.

i)

General

Before commencement of erection, the Contractor shall submit detail erection procedure to
Owner and obtain approval.

Plates & Structures

i) The edges of plates shall be sheared, machined or gas cut as per Code. All machined parts shall
be suitably protected before assembly. Before edge cutting, all plates shall be squared and
marked to ensure that both diagonals are equal.

When edges of plates are gas cut, the resulting surface shall be uniform and ground smooth and
free of scale and slag accumulations before welding to the satisfaction of the Engineer-in-Charge.
Shearing shall be limited to 10mm maximum plate thickness for butt welding joints.

The shell plates shall be shaped to suit the curvature of tank. All special plates which are cut to
shape and roof supporting structural members shall be match marked on the fabrication
drawings.

Shell plates shall be rolled in plate bending machine to match the tank curvature. Plate ends shall
be pressed to obtain proper curvature.
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i)

All formed plates shall be match marked, preferably with white paint and minimum 50mm
lettering height on the concave side with numbers as will be shown in the fabrication/erection
drawings. Additionally numbers shall be hand stamped with 12mm minimum high letters within
150mm distance from either plate edge.

Supply and fabrication of structural steel shall be done by the Contractor in required shapes and
sizes for making the structures.

All structural members shall be match marked, preferably with white paint and minimum 50mm
lettering height.

A pre-assembly of a sufficient part of the roof structure may be called for by the Engineer-in-
Charge if he feels it so necessary to assess the correct workmanship.

4.1.3. Tank Bottom

i) Tank bottom shall be lap welded or butt welded as per code. Slope bottom plates shall be
reasonably rectangular and square edged. Three plate laps in tank bottoms shall not be closer
than 300 mm from each other, from the tank shell, from butt welded annular plate joints, and
from joints between annular plates and bottom. Annular plates, if required by code or when
specified shall be butt welded with complete penetration and complete fusion. Back up strips
used for welding shall be of the same material as that of bottom plate.

Annular plates shall be lap welded to the sketch plates. Welding sequence shall be such to give
minimum distortion and shall be subject to Owner's scrutiny and approvals.

Bottom slope shall be 1:40 to 1:100 with slope towards the center. At the center water drawn-off
sump shall be provided as per API 650.

Overlaps shall be properly cleaned with steel wire brush before welding.

ii) Bottom plates shall be so arranged that the vertical joints of the bottom most shell course clear
the annular ring welds or sketch plate welds by at least 500 mm.

4.1.4. Shell

i) Vertical joints of the shell courses shall be staggered to the extent possible. All vertical and
horizontal shell joints shall have complete penetration and complete fusion except for the top
curb angle which shall be double lap welded
to the top course with flange of curb angle on the outside. The weld geometry and welding
procedure shall be in accordance with the applicable codes.

ii) Nozzle and reinforcement welds shall not cover vertical welds of the shell and shall be as per the
code. Also, curb angle and wind girder/stiffening ring shall not coincide with the vertical shell plate
welds.

iii) All welds shall be wire brushed

iv) Out of tolerances on shell shall be within the permissible limits of the code
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vi)

vii)

viii)
ix)

The wind girders, if required, shall be attached to the shell as per code. Welding of wind girders
shall be of same quality as used for shell. Drain holes of 20mm diameter shall be provided on the
horizontal surfaces at suitably staggered locations.

Vertical joints shall preferably be offset by at least 1000mm or one third of plate length whichever
is higher.

First shell course plates shall be arranged so that the vertical joint clear the annular ring welds by
at least 300mm. Vertical joints of the shell courses shall also clear the nozzle attachment welds or
reinforcement pad welds as per code.

Holes shall not be made in shell plates for erection purposes.

All temporary attachments made to the shell to facilitate erection shall be removed and any
noticeable projections of weld metal shall be chipped from plate. The plate must not be gouged
or torn in the process of removing the attachments. No hole shall be made in the shell plates for
erection purpose.

4.1.5. Roof

i)

i)

i)
4.1.6.
i)

i)

iv)

The roof shall be supported on the curb angle or rafter/girders/structure as required. In no case
roof plates shall be welded/ attached to the rafter/girders structure. Roof shall be joined to the
shell through a curb angle with continuous fillet suitable for frangible type of roof wherever
possible; otherwise suitable emergency vents to be provided.

Roof plates shall be welded on the top side with a continuous full fillet weld on all seams keeping
minimum overlap of 25 mm.

Roof slope shall be 1:6 with slope towards the edge.

Nozzle Attachments, Shell Attachments, Appurtenances & Accessories

All attachments, nozzle pipes, nozzle flanges, reinforcement pads, gaskets, fasteners, accessories
shall be as per drawings/data sheet/Owner standard & applicable code and shall be provided by
the Contractor. For Nozzle Schedule of Tanks, Data-sheets shall be governing for all process
connections.

Nozzle lengths shall be minimum 150 mm if not shown otherwise specifically on the drawing.
Nozzle reinforcement pads shall be provided with 1/4" NPT

hole for pneumatic test purposes. Nozzles shall be welded with the same quality of electrodes as
used for shell & roof.

Manholes and nozzles with blind flanges shall be provided with gaskets and fasteners.

Exposed flanged faces shall be varnished and protected by wooden discs using at least three bolts.
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V) All nozzles and accessories shall be pre-fabricated and attached to the shell plate. Pre-fabricated
assembly shall be stress relieved prior to installation, wherever required as per code.
Bolt holes shall be straddled while installation of flanges.

vi) Roof access stairway with hand railing for the tanks shall be provided.

(vii) Settling markers
Markers shall be provided on the shell at a distance of 500mm from the bottom to monitor tank
settlement. Markers shall be made from 50X50X5 angle, 100mm long. The markers shall be
located 450 apart.

5.0.0. INSPECTION & TESTING

5.1.0. The Contractor shall carry out the various tests as enumerated in this tender document and the
technical documents that will be furnished to him during the performance of the work.

5.2.0. All the inspection and testing shall be carried out in accordance with the requirements of drawings,
specification and code. Approval of the inspector shall
not relieve the Contractor of his responsibilities for design, mechanical and workmanship
guarantee and proper execution of the work.

5.3.0 The inspection shall be coordinated by the Engineer-in-Charge. Owner"s inspection engineers shall
have access at all reasonable times to the Contractor"s premises for
shop/site inspection. Materials found to be defective on inspection shall be immediately
replaced/repaired by the Contractor at no extra cost.

5.4.0. Inspection

5.4.1 The complete work is subject to inspection at all times by the Engineer-in-Charge. Contractor shall
carry out all instructions given during inspection and shall ensure that the work is being carried
out according to the technical specifications of this tender document, the technical documents
that will be furnished to him during the performance of the work and the relevant codes of
practice. Approval by the Owner
shall in no way relieve the Contractor of his responsibilities for proper execution of the work.

5.4.2 The Contractor shall provide for the purposes of inspection access ladders, lighting, equipment
for testing, necessary instruments etc. at his own cost.
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543

54.4

5.4.5

5.4.6

5.4.7

Any work not conforming to the executing drawings, specifications or codes shall be rejected
forthwith and the Contractor shall carry out the rectification at his own cost.

All results of inspection and test shall be recorded in the inspection reports. These reports shall
become part of completion documents.

The application on behalf of Owner for submission of any statutory inspection along with copies
of required certificates complete in all respect shall be done by Contractor and submitted to the
Engineer-in-Charge for onward transmission well ahead of time so that the actual commissioning
of equipment is not delayed for want of inspection by the Inspector. The actual inspection of work
by statutory inspection authority shall be arranged by Contractor and necessary coordination and
liaison work in this respect shall be the responsibility of the Contractor.

Welding Procedure

Welding procedure qualification and qualification of welders shall be carried out as per ASME
Section IX . The Contractor shall make his own arrangements of such tests at his own cost in
presence of Engineer-in-Charge. No welding shall be permitted, unless approval of welding
procedure and welders qualification test by the Engineer-in-Charge is obtained. Welders shall be
tested and classified as follows:-

Grade ,A" welders employed for welding of the tank shell, nozzles, appurtenances and reinforcing
pads.

Grade ,,B" welders employed for bottom, roof and structural welding only.

These welders shall pass the tests for horizontal/vertical position butt welds and also or pipe
welding to the satisfaction of the Engineer-in-Charge.

All horizontal and vertical welds in tank shell shall have full penetration and complete fusion.
The reverse side of full penetration butt joints shall be thoroughly cleaned/ deslagged prior to
welding on this side.

Cleaning of welds may be done by chipping, grinding or such other methods approved by the
Engineer-in-Charge.

Weld metal on both sides of butt joints shall be built up so that the finished face in the area of
fusion extends above surface of the adjoining plates or thinner plate joint by not more than
1.5mm.Each layer of weld metal shall be thoroughly cleaned of slag or other deposits before the
next layer is applied. All finished welds shall be deslagged and thoroughly cleaned before final
inspection. There shall be no undercutting of the plate/ base metal. The edges of the weld shall
merge with the surface of the adjacent plates without a sharp angle.

Where thermal stress relieving is prescribed or required as per code, no welding shall be
permitted after stress relieving.

Liquid penetrant test, wherever required as per code shall be carried out as per ASME Section - V
and acceptance criteria shall be as per ASME Section - VIII, Division .
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5.4.8

5.4.9

5.4.10

5.5.0.
5.5.1.

5.5.2.

5.5.3.

5.6.0.

5.7.0

Post weld visual examination shall include weld appearance, dimensions and cleaning, cylindrical
and linear tolerances, under cuttings, welder punch (if required), presence of slag and weld
spatters, plate stretching and any other abnormality.

All welding & inspections should be accessible to inspector for examination. For this purpose, the
Contractor shall agree with Inspector on inspection procedure and make available for him all
devices necessary for proper examination. Scaffold shall be removed with inspector's approval
after all inspection is complete.

Inspection and acceptance of work by Owner/Owner"s representative shall not relieve the
Contractor for any of his responsibilities under this contract.

Testing

All the tests either on the field or at the outside laboratories concerning the execution of work
and supply of materials shall be carried out by the Contractor at his own cost.

All responsible care shall be taken during testing to prevent damage to the foundation. If there is
any damage, this shall be made good by the Contractor at his own cost.

All equipment, blind flanges, gaskets, fasteners required for testing/ hydro testing shall be
supplied by the Contractor at his cost. Test gaskets shall be replaced with new gaskets after testing
is completed.

Bottom Test

A detailed description of proposed test method shall be first submitted by the Contractor for
approval by the Engineer-in-Charge.

Vacuum box testing shall be carried out for detection of leaks at entire length of bottom welds.
The weld joints under the shell periphery shall be tested before erection and welding of first shell
course.

The Contractor shall test the tank bottom for the entire weld length in the presence of the
Engineer-in-Charge and test reports shall be issued accordingly.

Shell Test

Shell to bottom joints shall be inspected and tested with liquid penetrant after welding the inner
fillet weld prior to welding the outside fillet weld. Test shall be

performed after removal of slag. The liquid penetrant shall be removed before welding the outer
fillet. All welded lugs and brackets used for erection process shall

be carefully removed from inside and outside surface of the tank to the satisfaction of the
Engineer-in-Charge.

Contractor shall perform the hydrostatic test in the presence of Engineer-in-Charge on each tank
after complete erection. Any defect observed during the test shall be repaired by the Contractor
at his own cost. The filling height shall be up to the curb angle for hydrostatic test.
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5.8.0

5.9.0

The rate of filling of the tank during hydrostatic testing may be restricted by the Engineer-in-
Charge for gradual loading of foundation and hydrostatic test may be extended over a period of
two (2) week or more to ensure proper settlement of the tank.

On completion of tank and after cleaning, the tank shall be filled with water as follows:

Till 5.0m of the height from the bottom, the tank can be filled in 1.0m stages and hereafter up to
the curb angle in 0.5m stages. After each stage, the tank shall be kept under observation for
stabilization of settlement before further filling. The number of days required for stabilization of
settlement will depend on the rate of settlement of tank and will be decided by the Engineer-in-
Charge.

In case the water test is terminated by the Engineer-in-Charge before reaching full height of the
tank, the weld joints left untested shall be tested by applying penetrating oil from inside the tank
and observed for leaks from outside the tank. This test will be carried out by the Contractor at his
own cost.

All measurements shall be carried out by the Contractor and proper records shall be maintained
as per the prescriptions of the Engineer-in-Charge. All record shall be handed over to the
Engineer-in-Charge.

When the tank is full, all the welded joints shall be hammered by the Contractor in the presence
of Engineer-in-Charge. In case of any defect, it shall be repaired and retested by the Contractor as
per the instructions from the Engineer-in-Charge. Tank shall be emptied at a maximum water level
variation rate of 5m per day or as per instructions of Engineer-in-Charge.

All weld repairs shall be done with water level minimum 300mm below the joint being repaired.
After filling the tank up to curb angle, all openings in the roof shall be closed and internal air
pressure shall be applied equivalent to the weight of roof plates. All welded joints in the roof shall
be checked with soap suds for detection of leaks.

Nozzle Reinforcing Plates

Nozzle Reinforcing Plates shall be pneumatically tested at 1.05kg/sq.cm (g) with soap solution.
This test shall be carried out before filling the tank for hydrostatic testing.

All plate holding devices used in position during welding shall be subjected to Owner's approval.
The first course of shell plate shall be held in position by metal clamps/equivalent means and
plumbed/checked for circularity before it is tack welded to bottom plate.

The sell shall be safe guarded from damage due to wind by provision of steel wire gauge/
equivalent means until completion of roof framing.

Roof Test

When the tank shell is tested with water, the roof shall be tested by pumping air under the roof
plates while the tank is still full of water. In the case of non-pressure tanks, the roof shall be tested
to a pressure of 75mm H20 gauge.

Soap suds or other suitable material shall be applied to all joints for the detection of leaks.
Alternatively, the roof weld seams may be tested by vacuum box method.
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5.10.0 Hydrostatic Test

6.0.0.

7.0.0.

8.0.0.

8.1.0

8.1.1

8.1.2

The detailed procedure proposed for the hydrostatic testing of the tanks shall be furnished by the
Contractor, taking into account the completion schedule. The necessary piping, pumps etc. shall
be provided by the Contractor. The final disposal of water after testing shall be Contractor's
responsibility. Suitable drain shall be provided for this purpose as decided by the Engineer-in-
Charge. After completion of

testing, inside of tanks shall be thoroughly cleaned and dried. All necessary blind flanges, bolts,
nuts etc. for testing shall be supplied by Contractor within his quoted price. Hydro-testing shall be
witnessed and approved by Owner.

CALIBRATION

Calibration of all tanks shall be carried out by the Contractor as per code (latest ) format prior to
commissioning. All the liaison work including arranging the visit and witnessing the stamping of
work etc. with the competent authorities approving the calibration charts shall be the
responsibility of the Contractor. The rates for carrying out calibration should be inclusive of
preparation of charts and other statutory charges payable to the competent authority for
approval of the charts.

TOLERANCE

The tanks shall have tolerances strictly as specified in applicable code. Care should be taken that
allowable tolerances and within the specified limit of seal supplier on the clearance between the
shell and the floating roof.

PAINTING

All preparation for surface protection shall commence only after removal of water used for
testing, calibration has been completed. All surfaces shall be dried and blasted to bare metal as
specified. In order to achieve the maximum durability, sand

blasting /shot blasting shall be followed. The acceptable standard for surface preparation is SA 2%
or equivalent as per Swedish Standard SIS-055900-1967.

DFT shall be inspected and approved by the Engineer-in-Charge at every stage of painting. All
necessary scaffoldings, temporary supports/structures etc. as required to have access to the
various locations of the tank surface for inspection by the Engineer-in-Charge shall be provided
by the Contractor at his own cost. The Contractor shall also provide Elcho meter with calibration
facilities for ascertaining the correct DFT at every stage by the Engineer-in-Charge. The Contractor
shall only proceed with subsequent coat(s) of painting after the Engineer-in-Charge has checked
and approved the preceding coat(s) of paint applied.

Final surface preparation and painting of the tanks shall be done in accordance with the details
given below:-

Storage Tanks & Structures:

Surface preparation : Sand blasting confirming surface finish as per SA 2 7.
External Surface

1 coat of Inorganic Zinc Silicate Primer : 75 Micron DFT

1 coat of Epoxy Zinc Phosphate Primer : 100 Micron DFT

1 coat of Acrylic Polyurethane finish paint : 50 Micron DFT per coat

Total DFT : 225 Micron (Minimum)

Painting of Inside of bottom plate, underside of roof and above max. liquid level
1 coat of Inorganic Zinc Silicate Primer : 75 Micron DFT
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8.1.3

1 coats of Epoxy high built finish paint : 100 Micron DFT
Total DFT : 175 Micron (Minimum)

External Surfaces of bottom plate (Soil Side) for all Above Ground tanks & External surfaces of
Under Ground Storage Tanks:

1 coat of Inorganic Zinc Silicate Primer : 75 Micron DFT

1 coats of High Build Coal Tar Epoxy Coating : 100 Micron DFT

Total DFT : 175 Micron (Minimum)

Lettering for tank no, product stored, tank capacity etc. shall be of size (height/width) as approved
by Owner.

Owner"s logo shall also be painted on each tank as per size/dimensions approved by Owner. A
minimum of 2 nos. logos @ 1800 apart shall be provided.

Painting shall not be carried out in wet, frosty or foggy weather or when humidity level is such as
to cause condensation on the surface painted. The dry film thickness of paint coatings shall be
checked and approved by Engineer-in-Charge.

Balmerol)

LUBRICANTS,

a Balmer Lawrie Brand Page 14 of 62



9.0.0 Drawings (for tender purpose) & Specification
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GA Drawing for BASE OIL STORAGE TANK, 200 KL Cap. [Drowing for

DESIGN DATA

CODE

APl B50/15 803

STORED PRODUCT BASE OIL
DESIGN PRESSURE ATM

OPERATING PRESSURE ATM

DESIGN TEMPERATURE ATM

QOPERATING TEMPERATURE ATM

WIND PRESSURE AS PER CODE
CORRCSION ALLOWANCE 1.5 mm
RADIOGRAPHY AS PER CODE
LONG JOINT EFFICIENCY 0.7

INSULATION NA

TESTING AS PER CODE
STORAGR CAPACITY & QTY. 200 KL, 2 NO.
TYPE OF ROOF CONICAL
BOTTOM SLOPE 1:100
ACCESSORIES

STAIR WAY (SPIRAL WITH GRATING) YES

HAND RAIL AT ROOF YES

EARTH CONNECTION YES
LANDING PLATFORM YES

FREE VENT YES

GAUGE HATCH WITH COVER YES
DIPPING PLATE YES

SUMP (CENTER SUMP) YES, 1 NO.
EARTHING BOSSES YES, 2 NOS
ANCHOR CHAIR YES, 8 NOS
MATL. SPECIFICATION

SHELL, BOTTOM & ROOF IS: 2062
MANHOLE NECK IS: 2062
MANHOLE FLANGE IS: 2082
FLANGE UPTO 250 NB ASTM=A105
NOZZLE FROM PIPE APl 5L
NOZZLE FROM PLATE 1S: 2062

GASKET

BOLTING FOR FLANGES
BOLTING FOR STRUCTURE
STRUCTURE

STAIRWAY PLATFORM & HAND RAIL

PAINTING

AS PER TECHMICAL SPECIFICATION.

Chornpion O Style 39

ASTM AT93M/A193
ASTM A307

IS: 2062

1S: 1239 (MED)

tender Purpose only]
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10.0 Technical Data sheet

SLNo. | Parameter BL Specification Vendor to Specify/confirm
10.1 Equipment Name Storage Tank
10.2 | Working Capacity 200 KL
10.3 | Qty 2 Nos.
10.4 | Identification No. ST-39 & ST-40
10.5 | Volumetric Capacity in KL 213.9
10.6 | Design & Fabrication code As per API 650 & IS 803
10.7 | Material Codes ASTM A 36 /IS : 2062 - Plate material
ASTM A 36 / IS : 2062 - Structural,
stairway, platform toe
APl 5L Gr. B /SA53 - Nozzle necks
ASTM A 36 / IS : 2062 - Supports
ASTM A 105 - Nozzle flanges
ANSI B16.21 - Gaskets up to 24"
ASTM A 193 GR. B7 / 2H - Bolts & Nuts
ASTM A —120, API 5L - Handrails (32 NB
MEDIUM GR.)
10.8 | Fluid handled Base Qil
10.9 .
Design Pressure ATM
10.10 | Operating Pressure ATM
10.11 | Design Temperature ATM
10.12 | Operating Temperature ATM
10.13 | Type Cylindrical-vertical cone roof tank
10.14 Hyd. Test pressure in Water Filled
kg/cm2
10.15 | Weld joint efficiency 85%
10.16 | Shell dia in mm 5500
10.17 | Height of shell 9000
10.18 Thickness of Bottom & 1st 10 mm
shell from bottom

Balmerol)
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10.19

Thickness of 2nd,3rd & 4th
shell from bottom

8 mm

10.20

Thickness of Balance of
Shell plates

6 mm

10.21

Thickness of top/roof plate in
mm

5 mm

10.22

Other:

Vendor to specify

10.23

Nozzles

3" # 150: 5 Nos., 2" #150 :1 No.
Vent: 1 No., Man hole-2 Nos. (ref
drawing)

10.24

Dip Hatch

1 No.

10.25

Painting

External surface of Tanks:

Surface preparation by
Sand/Copper slag blasting SA 2 %2
Bare metal for tank outside,
Application of primer paint 1 coat of
Inorganic Zinc Silicate Primer @ 75
micron DFT per coat, over primer
coat, application of intermediate
cote of epoxy phosphate primer @
100 micron DFT per coat,2 coats of
Acrylic Polyurethane Finish Paint @
50 micron DFT each, Total
Measured DFT shall be 275 micron.
Above max. liquid level and
underside of roof:
1 coat of inorganic zinc silicate
primer @ 75 micron DFT per coat,
2coats of epoxy high built finish paint
@ 100 micron DFT each. Total
measured DFT shall be 275 micron.
External surface of Bottom Plate (
Soil side):
1 coat of inorganic zinc silicate
primer @ 75 micron DFT per coat. 1
coat of high built coal Tar epoxy
coating @ 100 micron DFT. Total
measured DFT shall be 175 micron.

10.26

Ladder, safety ring, railing

MS Gratings, hand rails, staircase,
miscellaneous platform etc.

11.0

111

Scope of Work of Vendor

for approval.

11.3

LUBRICANTS,
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Design, Drawing, Supply , on site Fabrication, testing & commissioning of 2 nos. 200 KL Storage
Tank as per drawing & specification. The vendors are free to submit their detailed design &
drawing as per given data for approval. Successful bidder shall have to submit QAP, WPS & PQR

Civil foundation as per schedule of quantities & spec. Mentioned in the tender.
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114

115

11.6

11.7

11.7

11.7.1

11.7.2

11.7.3

11.7.4

11.7.5

11.7.6

11.7.7

11.7.9

Painting: as per spec specified in tender

Water fill-up testing : Making arranging for water required for hydro testing and carrying out
hydro-test of each tank as described below including pressure testing of roof after water filling up
to curb angle level, recording of settlements with provision of temporary and permanent settlement
markers, hammer testing of shell, de-watering/ draining out water as per approved procedure,
cleaning, blanking of all nozzles including providing temporary fasteners, test gaskets, plant and
machinery, tools & tackles, requisite labour and other manpower etc. complete in all respect as per
code & standards, tender specifications and direction of Engineer — in — Charge shall the tank
fabrication contractor's responsibility.

CALIBRATION CERTIFICATION : Calibration of each tank including providing all necessary
scaffolding, strapping tapes with accessories, flow meters for bottom calibration, calibration charts
in requisite number of copies as per technical specification duly approved by competent authorities
(WB legal metrology). Calibration shall include physical calibration of tank bottom profile
conditions after hydro testing.(if any)

Supervision during trial run commission: The supplier shall have to depute his person during
trial commissioning at our Kolkata Plant site.

Inspection & Testing

Deputing approved TPIA: Arranging and deputing approved TPIA for stage and final inspection
considering maximum five man days.

Material inspection & testing: Chemical analysis by Optical Emission Spectrometer, IS: 8811-
1998 thru NABL accredited lab

(@) 10 mm thick plate : 2 sample at random marked by TPIA
(b) 8 mm thick plate : 2 sample at random marked by TPIA
(c) 6 mm thick plate : 2 sample at random marked by TPIA
(c) 5 NB seamless Pipe : 1 sample at random marked by TPIA

DP test: 100% by the fabricator, all test report to be provided.
Radiography: 10% of L/S, C/S & ALL 'T' JOINT

Plate thickens test: To be arrange on final inspection by the method of UT.
MTC: To be submitted

Internal test report: Maintained by the fabricator as per QAP.

Inspection/Witness: To be done by BLCL or by a TPI on behalf of BLCL.

12.0 Scope of work of Balmer Lawrie & Co. Ltd. (BL)
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12.1 Power Supply: Power supply source will be provided at one point against your energy meter.
Extension of supply shall be done by you. The cost of energy consumed for the job will be deducted
from your final bill.

12.2 Transfer & process piping: will be done by BL.

12.3 Transfer pump set: Pump set, its Foundation & installation will be done by BL

12.4 Storage: BL shall provide space for storage of equipments & allied material etc. The vendor at his
own cost shall arrange temporary partition doors etc if required.

12.5 Security: No special security other than normal plant security shall be provided.

Schedule of Quantities:

Part-1: (for Tankage work)

SL

Description

Qty.

UuoM

13.1

Design, onsite fabrication, Installation, testing & commissioning
of 200 KL Storage Tank complete in all respect will all material
& appurtenances & plaiting as per GA drawing, Tender spec &
scope of work]

Set

13.2

Water fill-up testing as per scope of work/spec

Nos

13.3

Calibration & Certification by Legal metrology as per scope of
work

Nos

13.4

Charges for testing ( Material test, UT, Radiography, DPT etc) as
per scope of work

LS

13.5

Charges for deputing approved TPIA for stage & final inspection

Mandays

Part-11 (for Tank Foundation Civil work)

SL No.

Description of Civil Tank Foundation of ID 5500 mm x T10

*Qty Unit

14.1

Demolishing / Dismantling work (Plain Concrete including flooring) :
Demolishing of existing foundation, pavement / slab, wall etc. or Dismantling
of existing steel structure and roof / side sheeting etc. with all labour, tools and
tackles complete including cleaning the area of all spoils and carting away
debris outside the premises or stacking the material as per direction of the
Engineer-in-Charge.

15.00 CuM

14.2

Earthwork in excavation in all types of soil in foundation, trenches, drain, etc.
and site development work up to a depth of 1.5 M from ground level, grade
and dressing complete as per specification and directions of Engineer-in-
Charge both dry and wet conditions including dewatering, slush removal,
shoring etc. complete, stacking of good excavated material to be reused and

300M or outside the premises at contractor's place

disposal of unused excavated materials in spoil dumps / fill area upto a lead of

140.00 CuM
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14.3 Backfilling in foundation, trenches, plinth, under floors and in site
development work, with excavated soil in layers not exceeding 200mm in
depth with selected excavated materials, watering, compacting and dressing
the top surface to correct grade and level, all materials and labour complete
with soil to be reclaimed from heaps kept elsewhere within 300M lead.

60.00 CuM

14.4 Supplying and filling with Pit/ sand (FM:2.0 to 2.2) and densified to relative
density of 90%) hydraulically consolidated, in tank foundation, in layers not
exceeding 200mm in depth including watering, compacting with mechanical
compactor and dressing the top surface to correct grade , level and slope. All 80.00 CuM
material and labour complete

14.5 PLAIN & REINFORCED CONCRETE : Providing, mixing, compacting laying in
position and curing ordinary lean concrete at all depths above / below tank
foundation, footing, drain, floor etc. complete as per specifications and as
directed by Engineer-in-Charge

14.5.1 | Mix 1:3:6 (with 20mm & down stone aggregates)
7.50 CuM

14.5.2 | Mix 1:2:4 (with 20mm & down stone aggregates)
5.00 CuM

14.6 Providing, machine mixing, placing, compacting and curing Nominal Mix
Concrete (1:1:2) [Sand: Cement: course Aggregate in volume] in tank
foundation, footing, pedestal, slab, beam, drained other structure including
forming pockets for fixing bolts, providing grooves, holes etc. for all elevations | 30.00 CuM
and depth with all materials and labour as per specification and as directed by
Engineer-in-Charge

14.7 Providing, bending, binding and laying in position, Reinforcement as per
drawings at all elevations including removal of scales, dust, grease etc. and
rendering of surface, placing concrete cover blocks, chair supports etc.
complete with preparation of bar bending schedules and obtaining approval
for the same. Ribbed Tor steel or equivalent HYSD bar of Fe500 grade of
approved make

3.00 MT

14.8 Providing, erecting and removing formwork (Curved plywood or steel
formwork) of approved quality at all elevations for concrete work including
shuttering, propping/scaffolding, removal of formwork and rendering of
surface as per specification.

175.00 SqM

14.9 Providing, mixing and grouting below bases of structure, equipment and in
pockets with free flowing cement concrete grouting (1:1:2) with 6 mm & down
stone aggregates including chipping off and cleaning of surfaces and pockets 0.20 CuM
to receive grout, finishing of exposed surfaces and curing complete.

14.10 | Supplying and laying in position Brickwork, one brick thick or more with
approved quality (min. crushing strength of 60 kg/sqcm) brick above & below
plinth level at all elevations & depth in cement sand mortar (1:6) including
necessary scaffolding, mixing mortar, laying bricks, raking out joints, curing etc.
with all materials and labour complete as per drawing and specification.

2.00 CuM
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14.11 | Supplying and laying in position brick Flat Soling of approved quality

with all materials and labour complete as per drawing and specification. 40.00 SqM

1.0

a)

b)

d)

20

3.0

a)

b)

c)

Annexure-B
General Terms & Conditions

Pre-Qualification Criteria

The bidder should have executed at least one similar job for Supply and laying of Roof sheeting
job in any reputed plant for a value of at least Rs 100 Lacs, within the last five years.

Copy of such Order / Performance Certificate in support of the above should be submitted along
with the Bid.

Annual turn-over of the bidder shall be minimum of Rs 150 lakhs, for any one year during last three
financial Assessment Years ending 2017-2018.

Copies of balance sheets/ profit & loss statement in support of the above should be submitted along
with the Bid.

Bidder  should accept  all Technical specifications as per the tender.

HSE Pre-Qualifications score must be more than 12. Bid received with less than 12 score points will
be rejected.

Submission of offer

Bidder shall submit their online electronic bid in TWO parts within the due date and time of the
tender without any deviation of technical specifications. Also send Hard Copy of Technical bid
(Annexure ‘A’) along with all necessary supporting documents, EMD amount and Tender document
(without price).

Please do not leave any space blank or incomplete and write NA/NIL/Free in such case(s). Each
page of the offer (enclosures) has to be acknowledged by the bidder with their acceptance
(signature & company stamp). In case of offer, which are not found in line with our guidelines and
Terms & Conditions, may subject to rejection. Only the technically Qualified bidders (Technical
specifications, scope of work, HSE practice & submission of EMD in line with tender documents)
shall be considered for price bid evaluation.

Basis of selection and Allocation of order qty

The basis of selection of vendors and allocation of order shall be as under.

The price offers of only the technically successful bidders, who also qualifies pre-qualification
criteria’s shall be considered for further evaluation for placement of order.

The on-line closed bids shall be used for grading the bidders .The lowest quoted bidder on net
landed basis in the on-line closed bids shall be designated as “L1” and the next lowest quoted

bidder as “L2” and so on in the grading system.

Orders will be placed for 100% quantity on L1 vendor (technically accepted & pre-qualified).
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d) The bidders have no right to claim / disclaim or dispute anything during / in this process.
4.1 Earnest Money Deposit (EMD)

An amount of Rs. 50,000 (Rupees fifty thousand only) as EMD is to be submitted alongwith the bid
by means of Pay Order / Demand Draft in favour of Balmer Lawrie & Co. Ltd. payable at Kolkata.

The EMD of the successful bidder will be returned after submission of Security Deposit within 15
days from the date of receipt of purchase order failing which the EMD will be forfeited.
Technical bid received from tenderers’ without EMD will not be considered.

EMD of the unsuccessful bidder(s) will be returned to the respective bidders once the tender is
finalized and acceptance of order by the successful bidder. Public sector enterprises & registered
MSME/ NSIC units fulfilling clause no 4.2 are exempted for submission of EMD amount.

No interest will be payable against this EMD.
4.2 Provisions for Micro , Small and Medium Enterprises ( MSME) :

(a) Qualification Criterion : MSME vendor must confirm that UAN No has been uploaded on CPPP
website as required by minister vide circular no F:No21(17) / 2016 dated 06.04.18 for qualifying
to be considered as MSME vendor under this tender.

(b) Micro & small scale manufacturing/ service units registered with MSME/ NSIC are exempted

from payment of EMD. Small scale units registered with MSME / NSIC should enclose a copy

of their valid registration certificate to make their bid eligible for consideration.

4.3 Security Deposit (SD)

The successful bidder upon receipt of order must submit a security deposit of 2.5% of the basic
order value valid till end of supply and successful commissioning of the equipment.

The SD is payable by means of Pay Order / Demand Draft payable at Kolkata and in favour of
Balmer Lawrie & Co. Ltd. or in the form of bank guarantee from any Scheduled Bank as per format
of BL. No interest will be payable against this SD.

4.4 Acceptance of offer & Placement of Order

Balmer Lawrie & Co. Ltd. (BL) reserves the right to reject/accept all or any tender(s). A tenderer
must have to quote for all the items/heads under supply for this tender. Purchase order will be
placed on a single technically & commercially qualified bidder, whose total price of subject tender
stands lowest. Only technically qualified & pre-qualified bids shall be considered for price
bid evaluation.

4.5 Completion period
Time is the essence of the Contract and the job to be completed in time as given below.

a) The entire job must be completed within 20 - 22 weeks from the date of receipt of Purchase Order
/ Contract.

b) Job to be done during working our ie. 8:30 am to 5:30 pm except Sundays & holidays. Bidders have
to plan their work accordingly.
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4.6

4.7

Price schedule

The price shall be quoted as per specified format.

Payment terms

For item serial no 1.1 of Price Schedule :

50% payment shall be made against supply of tank’s materials in good condition along
with necessary documentations mentioned in general conditions of contract

30% payment will be made against completion of erection work against RA Bills as per
billing sch. approved by owner.

10% payment will be made against completion of testing, calibration & of the tanks

10% Balance payment shall be released after successful handing over of the complete
system together with submission of (a) all documents & test certificates (b) Performance
Bank Guarantee of equivalent amount which shall remain valid for twelve (12) months
from the date of issue of completion certificate.

For item serial no 1.2 to 1.5 of Price Schedule:

100 % of basic plus proportionate taxes within 30 days from the date of submission of invoices.

For Tank Foundation Civil work)

a)

b)

90 % of basic plus proportionate taxes within 30 days from the date of submission of invoices.
Maximum 2 RA & 1 final bills may be submitted against the dismantling works.

10% Balance payment shall be released after successful handing over of the complete
system together with submission of (a) all documents & test certificates (b) Performance
Bank Guarantee of equivalent amount which shall remain valid for twelve (12) months
from the date of issue of completion certificate.

4.8 Performance Bank Guarantee (PBG)

4.9

4.10

PBG may be furnished in lieu of retention money in specified format of BL and shall be valid for the
entire guarantee period from the date of successful commissioning of the complete Fume exhaust
system.

Guarantee/Warranty Period

12 (twelve) months from the date of successful commissioning or 18 (eighteen) months from the
date of last supply, whichever is earlier.

During this guarantee period the performance of the supplied & fixing of items has to be in line with
the expected / agreed quality as per tender/PO and if not then vendor has to replace/rectify the
same at no extra cost to BL to the satisfaction of BL.

Validity of offer

The offers shall remain valid for a period of 90 days from the due date of the tender.
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411

412

413

4.14

5.0

5.01

51

5.3

55

Documentation
The bidders(s) MUST submit the following:

() During tender submission (hard copy)

(a) Tender Document duly signed on each pages (except price schedule)

(b) All necessary supporting documents justifying Pre Qualification criteria.

(c) EMD / MSME documents

(d) HSE form duly filled.

Note : Bidders are requested not to send any price bid in hard copy. Price bid to be
uploaed in E-portal only.

Liguidated Damages

In case of failure to deliver the item (of acceptable quality) by the successful vendor, as per the
completion period, a pre-determined liquidated damages @ Y2 % per week of the basic order
value subject to a maximum of 5% of the basic order value shall be deducted from the invoice of
the contractor.

Factory Rule

The successful bidder has to abide by the BL factory rules and regulations. Only adult and skilled
workmen with necessary PPEs shall be allowed to work in BL premises.

Jurisdiction

All disputes are subject to Kolkata jurisdiction.

Undertakings and Obligations of Contractor

Care of works

The supply material shall be dispatched to the site duly packed (as required) with instructions. The
material shall be delivered in good condition, necessary lifting tools and tackles to be used for
loading, unloading and shifting of heavy equipment and material shall be provided by the contractor.
Contractor shall remove all wreckage, rubbish etc. from site and stack the wastage at the space
allotted for the purpose. On completion of the works, the contractor will keep the space clean and
fit for occupation to the satisfaction of the company, remove all debris, waste and surplus material
supplied/created by them. In case the contractor does not maintain good housekeeping, the
company has the right to get the work done and debit the cost to the contractor.

Insurance

The contractor shall cover the following insurance till the complete job is handed over.

5.5.1 Allworkmen/ persons employed by the contractor and subcontractor against accident, injury & death.

55.2

55.3

All material and entire installation against loss or damage during transit.

Vendor shall comply with all procedural requirements as defined in the insurance policy to ensure
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5.6

6.0

6.1

6.2

6.3

6.4

that it is alive till the successful execution and handing over of site back to BL.

Statutory rules and regulations

Please note that this is a contract for work and accordingly all liability pertaining to this contract
including those of the people engaged by the contractor solely rests upon the contractor.
ESI/PF/Minimum Wages and all other statutory liabilities shall be borne by the contractor.
Procedure for Bid Submission

The bidder shall submit their response through bid submission to the tender on e-Procurement
platform at https://balmerlawrie.eproc.in by following the procedure given below.

Registration with e-Procurement platform:

For registration and online bid submission bidders may contact HELP DESK of M/s C1 India Pvt.,
Ltd.,, or they can register themselves online by logging in to the website
https://balmerlawrie.eproc.in

Digital Certificate authentication
The bidder shall authenticate the bid with his Digital Certificate for submitting the bid electronically
on e-Procurement platform and the bids not authenticated by digital certificate of the bidder will not

be accepted on the e-Procurement platform.

All the bidders who do not have Digital Certificates need to obtain Digital Certificate. You may
contact Help Desk of C1 India Pvt Ltd.

M/s C1 India Pvt Ltd.
C 104, Sector - 2,Noida 201 301. You may also get in touch with their representative

Mr. Tirtha Das, e-mail id : tirtha.das@clindia.com , Contact No: +91-9163254290

Bid Submission Acknowledgement

The user should complete all the processes and steps required for bid submission. The successful
bid submission can be ascertained once acknowledgement is given by the system through bid
submission number after completing all the processes and steps. Tender Inviting Authority and C1
India Pvt. Ltd. will not be responsible for incomplete bid submission by users. Users may also note
that the incomplete bids will not be saved by the system and are not available for the Tender Inviting
Authority for processing.

Corrigendum to tender

The bidder has to keep track of any changes by viewing the addendum / Corrigendum's issued by
the Tender Inviting Authority on time-to-time basis in the e-Procurement platform. The Company
calling for tenders shall not be responsible for any claims/problems arising out of this.
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Note :

a) Bids of any tenderer may be rejected if a conflict of interest between the bidders and
Company is detected at any stage.

for Balmer Lawrie & Co. Ltd.

(Arnab Ghatak)
Sr. Manager (SCM)

Annexure C
HSE Chapter
In order to achieve the tender goal in a very smooth & SAFE manner, all the bidders are required to comply

with this HSE chapter, before, during and after the tender finalization or related job execution, in following
prescribed procedure :

Annexure C 1

Pre-Qualification Questionnaire for Contractor

Guidelines for Completion of Questionnaire

i. The potential bidder is to ensure that the answers provided are focussed against the activities
indicated in the pre-tender document.
ii. The information is supplied in the same format and sequence in which they appear in the
questionnaire. A minimum of 12 has to be obtained in the HSE pre-qualification questionnaire.
iii. Failure to supply information that accurately and fully covers the material requested may result in
an individual Contractor failing to meet minimum expectations and therefore being disqualified.

iv. Contractor shall provide information that is authentic and documentary evidence.

V. Even after getting pre-qualified, if it comes to the notice that non-authentic documents are provided,
the Contractor may be disqualified and if any Contract is in place, it may be terminated immediately.

Vi. BL shall have right to audit Contractors records to verify the authenticity of the documents, during

any phase of the Contract.

Questionnaire for HSE Pre-Qualifications of contractors :

Contactor Details

Company Name

Contact Person for HSE :
Name

Cell Number

e-mail address
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Question

Response

Yes

No bidding Stage

Evidence Required at

Weightage
if complied

Do you have a signed and dated HSE
Policy?

o

g Attach HSE Policy

1

Do you confirm that you will comply with BL
HSE Policy in as much as it is applicable to
our scope of work?

o

None
a

1

Do you have a Health and Safety System
certified by an accredited body to a
recognized standard? (e.g: OHSAS
18001)

Provide Current
Certificate

Do you have an Environmental Management
System Certified by an accredited body to a
recognized standard? (e.g : ISO 14001 )

Provide Current
Certificate

Have you identified, documented and
maintained your Health and Safety risk
assessment of your activities?

None

Have you identified, documented and
maintained your Environmental Impact
IAssessment of your activities?

a

None

a

If you use subcontractors, will you assess
them in terms of HSE?

None

Have you produced project/contract HSE
plans for recently completed work?

None

Is HSE Covered in your company’s
organization chart?

Provide Current Org
Chart.

10

Have HSE roles and responsibilities been
defined in your company?

g a; a;a

None

g a; a|a

11

Have your employees received documented
HSE training appropriate to the task they will
undertake?

a

None

a

12

Do you identify and monitor compliance with
HSE Legislation?

None

13

Do you carry out regular medical
examination for your employees?

None

14

Is your company free from any charges or
notices served by the regulatory authorities
in relation to HSE in the last 3 years?

None

15

Do you have any procedure of reporting
HSE Incident and investigation?

None

Please provide your accident data for the
current year and the last 2 calendar years
Note: this must include the data of any
contractors working for your
organization.

Current
Year

Current Year|Current Year
1 2

Period
Average
(Three years
average)

16

Number of Fatalities

17

Number of Environmental Incidents reported
to Pollution Control Board

18

Number of accidents with 2 or more days

lost time.( LTI)
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19 Man Days Lost
20 [Total Hours Worked

I confirm that the above information is correct and that further evidence to support this will be
provided to BL on request.
Name Position Company Date Signature

Annexure—-C 2

HSE Requirements BY CONTRACTORS
(To be a part of contract document)

1.0 Housekeeping

Contractors shall ensure that their work area is kept clean tidy and free from debris. The work
areas must be cleaned on a daily basis. Any disposal of waste shall be done by the Contractor.

All equipment, materials and vehicles shall be stored in an orderly manner. Access to emergency
equipment, exits, telephones, safety showers, eye washes, fire extinguishers, pull boxes, fire
hoses, etc. shall not be blocked or disturbed.

2.0 Confined Space

Before commencing Work in a confined space the Contractor must obtain from BL a Permit to
Work, the Permit to Work will define the requirements to be followed.

As minimum Contractors must ensure the following:
i. Confined spaces are kept identified and marked by a sign near the entrance(s).
i. Adequate ventilation is provided
iii. Adequate emergency provisions are in place
iv. Appropriate air monitoring is performed to ensure oxygen is above 20%.
v. Persons are provided with Confined Space training.
vi. All necessary equipment and support personnel required to enter a Confined Space is provided.

3.0 Tools, Equipment and Machinery

The Contractor must ensure that all tools & equipment provided for use during the Work is:

i. suitable for its intended use

ii. safe for use, maintained in a safe condition and where necessary inspected to ensure this remains
the case (any inspection must be carried out by a competent person and records shall be available);

iii. Used only by people who have received adequate information, instruction and training to use the
tool or equipment.

iv. Provided with Earth leakage circuit breaker (ELCBSs) at all times when using electric power cords.
Use of electrical tape for temporary repairs is prohibited.
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4.0

6.0

Vii.

7.0

Working at Height

Any Work undertaken where there is a risk of fall and injury is considered to be working at height.

For any Contractor Personnel working at height, Contractors shall provide fall prevention whenever
possible and fall protection only when fall prevention is not practicable. Before commencing Work
in a height for more than 6 ft height, the Contractor must obtain Permit to Work from BL, the Permit
to Work will define the requirements to be followed. Supervisor must be present at all point of time,
to ensure no deviation occur during the course of work.

Fall Prevention System
Fall prevention systems (e.g. fixed guardrails, scaffolds, elevated work platforms) must provide
protection for areas with open sides, including exposed floor openings.

Fall Protection Systems
Where fall protection systems are used then the Contractor must ensure the following is applied:

Only approved full body harness and two shock-absorbing lanyards are used,

Prior establishment of a rescue plan for the immediate rescue of an employee in the event they
experience a fall while using the system,

Anchorage points must be at waist level or higher; and capable of supporting at least the attached
weight,

Lifeline systems must be approved by BL before use.

Use of ISI marked industrial helmet at all point of time.

Safety net must be fixed in the working zone for double layer protection.

Scaffolding

All scaffolds shall subject to a documented inspection by a competent person and clearly marked
prior to use. The footings or anchorage for scaffolds shall be sound, rigid and capable of carrying
the maximum intended load without settling or displacement. All scaffolding materials should be of
MS tubular type.

Guardrails and toe-boards shall be installed on all open sides and ends of scaffold platforms.
Scaffolds shall be provided with an access ladder or equivalent safe access. Contractor Personnel
shall not climb or work from scaffold handrails, mid-rails or brace members.

Stairways and Ladders

Ladders should only be used for light duty, short-term work or access in line with the below and the
Site Requirements.

Fabricated ladders are prohibited.

Ladders will be secured to keep them from shifting, slipping, being knocked or blown over.
Ladders will never be tied to facility services piping, conduits, or ventilation ducting.

Ladders will be lowered and securely stored at the end of each workday.

Ladders shall be maintained free of oil, grease and other slipping hazards

Ladders will be visually inspected by a competent person and approved for use before being put
into service. Each user shall inspect ladders visually before using.

Ladders with structural defects shall be tagged "Do Not Use," immediately taken out of service, and
removed from the Site by the end of the day.

Roof Work/Access
Roof work and access to roofs must not be undertaken without prior authorization from BL.
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8.0

9.0

10.0

11.0

12.0

13.0

14.0

Overhead Work
A secure exclusion zone shall be maintained by Contractor below overhead work to prevent access.
It is forbidden to work beneath a suspended load.

Lifting Operations

Cranes and Hoisting Equipment
Contractors shall operate and maintain cranes and hoisting equipment in accordance with
manufacturers’ specifications and legal requirements.

Only Contractor Personnel trained in the use of cranes and hoists are permitted to use them.

Lifting Equipment and Accessories

All lifting equipment / accessories e.g., slings, chains, webbing, chain blocks, winches, jacks etc
shall be indicated with their safe working load have an identification number visible on the unit and
be inspected and tested in accordance with legal requirements.

Damaged equipment / accessories and equipment shall be tagged “out of use” and immediately
removed from Site.

Lockout Tag out (“LOTO”)

Prior to performing work on machines or equipment, the Contractor shall ensure that it is familiar
with LOTO and Permit to Work procedures and that all of its affected Contractor Personnel receive
the necessary training.

Barricades

Floor openings, stairwells, platforms and walkways, and trenching where a person can fall any
distance shall be adequately barricaded and where necessary, well lit. Where there is a risk of injury
from a fall then rigid barriers must be used.

Barricades must also be used to prevent personnel entering an area where risk of injury is high
e.g., during overhead work activity or electrical testing etc. Such barricading must provide clear
visual warning.

Compressed Gas Cylinders

Gas cylinder shall be securely stored and transported, and identified and used in line with the local
requirements. Hose lines shall be inspected and tested for leaks in line with local requirements.
Flash Back arrestor to be used to prevent any explosion due to back fire.

Electrical Safety

Prior to undertaking any work on live electrical equipment the Contractor must obtain a Permit to
Work from BL. Where ever possible live work should be avoided. Any control measures highlighted
shall be implemented prior to work commencing.

The below measures will be taken :

Work practices must protect against direct or indirect body contact by means of tools or materials
and be suitable for work conditions and the exposed voltage level.

Energized panels will be closed after normal working hours and whenever they are unattended.
Temporary wiring will be de-energized when not in use.
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15.0

16.0

17.0

18.0

Only qualified electrical Contractor Personnel may enter substations and/or transformer and only
after being specifically authorized by BL.
Distribution switch board must have ELCB .

Hot Works

A Permit to Work must be obtained from BL prior to any hot works (welding, grinding, open flame
work). Suitable fire extinguishing equipment shall be immediately available. Objects to be welded,
cut or heated shall be moved to a designated safe location, or, if they cannot be readily moved, all
movable fire hazards in the vicinity shall be taken to a safe place. Personnel working around or
below the hot works shall be protected from falling or flying objects.

Prior to the use of temporary propane or resistance heating devices approval must be obtained
from BL.

Trenching, Excavating, Drilling and Concreting

A Permit to Work must be obtained from BL and all underground lines, equipment and electrical
cables shall be identified and located prior to beginning the work. The Contractor shall assign a
competent Contractor Personnel to all trenching and excavation work.

Safe means of access and egress shall be located in trench excavations. Daily inspections shall
be conducted by a competent Contractor Personnel for evidence of a situation that could result in
possible cave-ins, indications of failure of protective systems or other hazardous conditions.

Physical barriers shall be placed around or over trenches and excavations. Flashing light barriers
shall be provided at night.

Environmental Requirements

Waste Management

The Contractor is responsible to remove any waste generated by the work being done on the Site.
The Contractor must dispose of the waste in line with the relevant local legislative requirements.
The waste disposal route shall be documented and made available for BL to review at any time
and may be subject to BL’s prior approval.

Wastes (includes rinse from washing of equipment, PPE, tools, etc.) are not to be poured into sinks,
drains, toilets, or storm sewers, or onto the ground. Solid or liquid wastes that are hazardous or
regulated in any way are not to be disposed of in general site waste receptacles.

Spills

The Contractor is responsible for the provision of adequate spill kits/protection and the clean-up
and disposal costs arising from such spills.

Emissions
The Contractor shall identify and quantify any emission sources associated with the Works. The

control measures associated with these emission shall be subject to the approval of BL. Emissions
include but are not limited to noise, dust, fumes, vapours.
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Annexure—-C 3

(To be filled after the job completion ONLY - by the job executor)

POST CONTRACT HSE EVALUATION
Answer
Question (Yes/ Remarks
No)
1 | The contractor demonstrated the application of an effective and
robust HSE management system.
2 | The contractor did not cause any additional cost or delays to the
project through poor HSE performance.
3 | The contractor prepared suitable and sufficient HSE risk assessments
and method statements in a capable, proactive and timely manner.
4 | The contractor proactively reported on HSE Events and Deviations.
The contractor's workforce fulfilled their HSE roles and
responsibilities.
6 | The contractor's own/subcontracted workforce demonstrated the
required level of competency.
7 | The contractor demonstrated knowledge of and proactively ensured
compliance with HSE legislation.
8 | All goods/materials/equipment/substances supplied by the contractor
were compliant with the HSE requirements.
9 | The contractor ensured that appropriate and timely medical
examinations were performed for his own/subcontracted workforce.
10 | The contractor proactively demonstrated housekeeping and
cleanliness.
11 | The contractor demonstrated compliance with the Balmer Lawrie
Contractors General Terms and Conditions.
12 | The contractor demonstrated control of high risk activities
13 | Number of accidents with 1 or more days lost time
14 | Fatalities during the Contract
15 | Man Day Lost
16 | Man Hours Worked
Based on the overall HSE performance of the Contractor, the Contractor
1. Can be re deployed for future assignments
2. Needs extensive training & Counseling before reappointing
3. Cannot be considered for future assignments
Sign of the Evaluator/Contract Manager Sign of the Unit/ Project Head
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Annexure D

Price Schedule

¢ Vendors are requested to upload Price bid only in E-Portal & send all other supporting
documents except price bid format in Hard Copy. (Refer clause no 4.1- Annexure ‘B’).
e In E-portal, bidders are requested to bid their price in supply part clubbing value of 1.1
to 1.5 as total amount & clubbing value of 2.1 to 2.11 as total service amount.

e During evaluation, price breakup shall be referred from the uploaded price breakup

format in E-portal submitted by the respective bidders.
Part | : Tankage Work

SL

Description

Qty.

Uuom

Basic Rate
(Rs/UOM)

GST
(Rs/UO

Gross
Value: Basic
+ GST (

Rs/UOM)

Amount:
Gross Value
x Qty

11

Design, onsite fabrication, Installation,
testing & commissioning of 200 KL
Storage Tank complete in all respect
will all material & appurtenances &
plaiting as per GA drawing, Tender
spec & scope of work]

Set

1.2

Water fill-up testing as per scope of
work/spec

Nos

1.3

Calibration & Certification by Legal
metrology as per scope of work

Nos

14

Charges for testing ( Material test, UT,
Radiography, DPT etc) as per scope of
work

LS

1.5

Charges for deputing approved TPIA
for stage & final inspection

Man
days

1.6

Sub Total including GST
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Part-11 (for Tank Foundation Civil work)

SL No.

Description of Civil Tank Foundation of ID
5500 mm x T10

Unit

Basic Rate
(Rs/UOM)

GST
(Rs/UO
M)

Gross Value:
Basic + GST
( Rs/UOM)

Amount:
Gross Value
x Qty

2.1

Demolishing / Dismantling work (Plain
Concrete including flooring) : Demolishing of
existing foundation, pavement / slab, wall etc.
or Dismantling of existing steel structure and
roof / side sheeting etc. with all labour, tools
and tackles complete including cleaning the
area of all spoils and carting away debris
outside the premises or stacking the material
as per direction of the Engineer-in-Charge.

15.00

CuM

2.2

Earthwork in excavation in all types of soil in
foundation, trenches, drain, etc. and site
development work up to a depth of 1.5 M
from ground level, grade and dressing
complete as per specification and directions of
Engineer-in-Charge both dry and wet
conditions including dewatering, slush
removal, shoring etc. complete, stacking of
good excavated material to be reused and
disposal of unused excavated materials in
spoil dumps / fill area upto a lead of 300M or
outside the premises at contractor's place

140.00

CuM

2.3

Backfilling in foundation, trenches, plinth,
under floors and in site development work,
with excavated soil in layers not exceeding
200mm in depth with selected excavated
materials, watering, compacting and dressing
the top surface to correct grade and level, all
materials and labour complete with soil to be
reclaimed from heaps kept elsewhere within
300M lead.

60.00

CuM

2.4

Supplying and filling with Pit/ sand (FM:2.0
to 2.2) and densified to relative density of
90%) hydraulically consolidated, in tank
foundation, in layers not exceeding 200mm in
depth including watering, compacting with
mechanical compactor and dressing the top
surface to correct grade , level and slope. All
material and labour complete

80.00

CuM

2.5

PLAIN & REINFORCED CONCRETE : Providing,
mixing, compacting laying in position and
curing ordinary lean concrete at all depths
above / below tank foundation, footing, drain,
floor etc. complete as per specifications and as
directed by Engineer-in-Charge
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25.1

Mix 1:3:6 (with 20mm & down stone
aggregates)

7.50

CuM

2.5.2

Mix 1:2:4 (with 20mm & down stone
aggregates)

5.00

CuM

2.6

Providing, machine mixing, placing,
compacting and curing Nominal Mix Concrete
(1:1:2) [Sand: Cement: course Aggregate in
volume] in tank foundation, footing, pedestal,
slab, beam, drained other structure including
forming pockets for fixing bolts, providing
grooves, holes etc. for all elevations and depth
with all materials and labour as per
specification and as directed by Engineer-in-
Charge

30.00

CuM

2.7

Providing, bending, binding and laying in
position, Reinforcement as per drawings at all
elevations including removal of scales, dust,
grease etc. and rendering of surface, placing
concrete cover blocks, chair supports etc.
complete with preparation of bar bending
schedules and obtaining approval for the
same. Ribbed Tor steel or equivalent HYSD bar
of Fe500 grade of approved make

3.00

MT

2.8

Providing, erecting and removing formwork
(Curved plywood or steel formwork) of
approved quality at all elevations for concrete
work including shuttering,
propping/scaffolding, removal of formwork
and rendering of surface as per specification.

175.00

SgM

2.9

Providing, mixing and grouting below bases of
structure, equipment and in pockets with free
flowing cement concrete grouting (1:1:2) with
6 mm & down stone aggregates including
chipping off and cleaning of surfaces and
pockets to receive grout, finishing of exposed
surfaces and curing complete.

0.20

CuM

2.10

Supplying and laying in position Brickwork,
one brick thick or more with approved quality
(min. crushing strength of 60 kg/sqcm) brick
above & below plinth level at all elevations &
depth in cement sand mortar (1:6) including
necessary scaffolding, mixing mortar, laying
bricks, raking out joints, curing etc. with all
materials and labour complete as per drawing
and specification.

2.00

CuM
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2.11 | Supplying and laying in position brick
Flat Soling of approved quality with all
materials and labor complete as per drawing
and specification.

40.00

SgM

2.12 | Sub Total including GST

Summery

1.6 | Sub Total including GST Part I :

2.12 | Sub Total including GST Part Il :

Total Project cost [sum of above
3.0
two]
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SBU : Greases & Lubricants
P-43, HIDE ROAD EXTENSION
KOLKATA — 700 088

TENDER ENQUIRY

Tender No. : GLK/TE18/159
Date : 28.08.2018
Due date : 25 .09.2018 at 15.00 hours [IST]

YT — 39 g &F, 200 F.vd. &a7HAT Fr BT, TIT W BeH, TTAGAT U FRATH

Hefedeish — &, @ AR 71 & Fower wAT: RAfAdr vd e &7, gy Feusd g ocf gur vawas. @
IEET & o AR GSITFH 3cule #SRUT &b (A & FW) — (&1 #191) T TSlse], TUT T Hisihere,
fa#or, fadteror, odieror, gaofieor vd dfder & fov st fadiig geosffd I@e arel qur Hgar-qd
AT T A A aTel FfAfSsa ShaRT ¥ TS Feaciias T AT fFu e §

HeToloeAdh-h

9

1.1.0. WHAT SATHARRY

1.1.0. 37 RAfadet 7 dMfoms 3curg sisror &% (A & FIW) @ Barsa, @, B, &a,
frfietor, gieror, gATOfERoT Ud SR Y Iraegdart aars oS ¥ o et 1 3oy wefa
As AR ARl A fcai@d dral JAT 3 HTAATFR ggufd HI AT HLeTr J dfcd TaH
T TGATH TARIRAIT AT HT QA A=A B

1.2.0 I§ SheR H AR gnft ff 7 37 [AfAdAT aur Tl & Ael dur 39% deH! & drele
A &1 SheR Ig Glafad et o Igl sfoaf@a fafader 3R gar & & gt e & @
PIATCHS TAT TXET HT A3 1 QAR gU fAsanied et & fore g2ied ¢

1.3.0. Igr 3fcaf@d smavasanit & dfaled, @l asda & iR Afaad qur qo ar a7 &
TAHNT 39 [IH, 8T ST &7 AT SR AT ST §, S 3Maedhan3it T arele AT S|
3 HeU A dqdTan RAfafdse s 3R Rfews oy g

1.4.0. faae fr TG &, o § gus Far s 3k 398 PR &9 F R[Qafea assr @ 3we
feoquft & & T SATTam|

2.0.0 :1g 3 AR
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2.1.0. f3omsa +13
HEROT Ehi AT Tommeet, Hisahert, feror, qdieror 3R wipfd & fav Feafafad #is e Fdeds
TEAOT H ATYR Foldl -
&) API 650 : o] IRIASE & A1Y 31Tl HSROT & T API 650 des &I a8 Féel & i
@) afess & AT ASME S8R 3R MR a9a HIs T3 IX
) AFEAd I HSRUT Sohl & fAIT &THdT 9T & Rl et a7 A & fov gefaa
IRTET ATAR|

2.2.0. gARNET & Fiz
2.2.1. TR F15 ASME §18eR 3R MR 30 $13, AT & 37 ofie 3R #AEs 3r2ar = ffu v
S & T A -
ASTM A 36 /1S :2062 —Tolc & TN
ASTM A 36 /IS : 2062 — TIT=ATcHS, FEIXT, TACHIA ar
API 5L Gr. B /SA53 —slaTdl
ASTM A 36/ 1S : 2062 - A&
ASTM A 105 — i1STeT Toleot
ANSI B16.21 - 24” dF & IMEHT
API 601 - 24” & 31f8% & IMEHT
ASTM A 193 GR. B7 / 2H —dee 3iR ¢
ASTM A — 120, API 5L - §3%eT (32 NB Hifsgsr 319)
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222, Tl @ fAfQd Al UIcd el & i I S Tt earT HRAIFHT 3rga1 / e efle |
fafader feu Srar 8, @@dea Aol & Ay RAfadet & & 392 har S g &

2.2.3. afess IS — Tl A, a1g & 3% & T 12 mm & ¥ T Al & Ao 1 & &
e BT & Fge O FIF & afesT & AT o gB3ie saaels T AT fhar STwar|
3 @ef AfesaT & fav 3Ta Aegeilel/ Teige TR & AfesaT golerdls &1 gaver foham Sireem St
AWS Talieheor SFA 5.1 % 3(T&T 8| TNT fhT Sl aTel golohels T Aeh YT AT @R
g g

22.4 3= @t AT WATIGT 3UgFT ASME / API 650 H15 & 3TaR fafafése giem

3.0.0F &aF

fEqa #& & #F Peafafad @t 7 Ru av F3 aF affe g =g 3 6 a& @fAa T8 g -

3.1.0. 3 — Bigehers SS9 TIR HT IR TG § 3HHT IegAlee] WTed Al ShaR & BT &
& 3T grem| f3SirgeT IRehelel o ATY faEd thisehere 31591 TRol # y&dd fohw v 3R 4
Tedlg & TAT & MR Q e STCaT| At hisehers 89T & AR, H1d & fov 3raegs
Tt ATATIAT 1 MY SheR S| SehaR IEARY TAT °Te] H & AT raeas F@eft G
A gaTAT FET AR 3o USIA FLAN| T I’RITHAS oY, oNfSIr, ITenfser, aRaga, gsfor,
U & STe HSROT 371 SoheR T FACRY g1l 3R TH &3l 1 oWTd 38 Yedid # anffe
g

SHER $ g hARTT a1 g & cde Hr G 7 waft goweht A a1 REA AF @ A AE F
AT I AF F A ThFF T g

e 3R 3R Rfader et Peegar §9 af & s d& WfAd 8T g1, F AN IS
Tl ATt 3R 3usisg da= #1 3ha # AR SR g & @l 3R Tye w3 I
HY -

3.1.1. T Tl Tolc dUT 6 FUIEC & folv TgFRo Thel, Hd WIe, &3 32T, fFerve, e, U,
arsfier Fed, dae §8hex @uie 3R Ta R 3|

3.1.2 oldl, SallE8 Welol, IMTohe (BT33T S 3R TURT gl & o) weak & @1y Jafr Aetar o,
JT 3T T 3maaes ursy e 3nfe)

3.1.3. T AAGI, Folol, IS8 Tolol, IMTehe, BIECR & ATY|

3.1.4. & AR Tk yh ReT & @y e gl

3.1.5. @ 3YHST ATHA S Soagrs, ek aRR, e, tafceld, A, 3maer 3nfe, S Higehere
IR EF s & AT EIF &l

3.1.6. AT AR IR AR de¢ Tad At & R ds sarfecs & Tl 3usor i
STITAT AT AR &l
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3.1.7. o83 Wolol, Tordl, facuer, Umsy, siec, oic, IMThe 3G ST g183r Ieor & fow 3raas &l

3.1.8. 3= @l urfeasr vd IR-enfeae gof o fése #dl § ey TR a1 Bighera ot & faw
3maegs § forad fafadeit / gier & 3gER, 3ol @ fAderor, aderor 3R 3mgfd e &

3.1.9. ¥ &t & fav AT-HRIAT J6R & A gee, FAer ard, Gl gefeat & ary|

3.1.10. Ehhifesar T AT (SheR G@RT AR Ehiifesd FATAAT Sl SEAATT b & Bigeheled &
T g foRar eem)

3.1.11 afesa 3R dest Tlieqor & ceolc|

3.1.12. 95 &hIT 3R BRI ThId, ST 39T &l

3.1.13 afeser ¥ gl soigeis fr W-gifear & v 3fa|

3.1.14. HaR FAST / ellgs Folol & AT Tcdeh Folol fhU a0 a8 & fAT BReaR & 10% Iof (Tdh
PR & =goAdH 1) AR & A e

e gt |l S gl fAfdse g § dfthe 1 QU & & fav 3maeass g

3.2.0. THER TaNT e, fawtor, afiator, 4, srenser, wwmofieor anfy
321 g & fov smaeaes gt aAfar v fofteer, gsfoler, aRag|

322 higehers & Tl & Bigehere & [T @8l Tole, Teaerel, TITeR & TUT T HicaT, AT,
Tl JIRY, -RReEn, afeser, Afeer, w®efder nfe anfae &

323 dlcA T R @ Ygd & & U5 / BIESUA &I Sid AN AR g A SUGFA], Felg
FATAT 31T FRARTT FI=AT

3.2.4  3ragiaar, afesar, sifecar anfe afgd 0T SRy aur segAed giger / fafadet & 37ar agrgs
YR T GEATIST|

3.2.5 3IP TCFR, TCAXA, Hedi, g3 Yo, coewnd, Aforer ot 3nfe &1 wigwea 3R Hafor)

3.2.6 & & gl 3USON S AT b, Al Folol, AAgld, U 3T 3curel T AT @A Hir
e, Tex 3 TFy, 3T Feove 3R ey, aer ga, @i 3maeys guie 3nfe

327 Ty, #13 # feafd AR gegreies, ~gafeh, doge dur 3w et & fSee
SheR E@RT 39 @ W & YR & HF QU & & AT Haeges @efr wdeior 3o,
grAfIar 3R e 3uaor M enfAe &Rl gssiefed wieur & faU 3mads U &
SYIEAT SheR el ToaTr Tl 31faRerd amra & & et
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3.2.8

3.2.9

3.2.10

3.211

3.2.12

4.0.0
4.1.0.
4.1.1.

4.1.2.

#I5 AR T3S, T & HTAR 1S YeAIgeeT TIEToT frd SheR @aRT 30l T T g TR
¥ F QU A F AU aegs @l WodAl, @Ay, suaon iR wgrs 3unor 3nfe
gt enfAer gram|

fAfaer & Tur gy IfAGAT SaRT FAT T AR WS SATTEEIT, Ahfelehel HHIS GART Hcg
dIY f3Ed SHER GaRT AUl AT W F H E e § U e & [0 Haegd 3T,
AN, TRl 3R geras TR & cgarar FEr afaa B

fAfder & fafadet & @R @it 9 &1 3Mgfd w38 oemer Sad SEs SheR eanT 39
AT TR H HT G e ¥ [ A & fAT raegen gt qrAfr, sqeor, #Ael 3R agraes
3YRIUT TG Anfder giavl

Sl 1 3N THEH AT TSR @ HefAle ied FAT A &l API 650 & 3TdR
37eliehet & o gRehereT 3R 3er ofie Tl & 3iefAles 8 30¢ YA Ty STder| @t 3uehor,
ISR S TEET 29, dr-shellsics dlex HIeX dUT 3 TS 390l A1f¢ S S &l & TRe
¥ QU A & AT 3aeaeh §, 1 Faedm SheR @Rl 39l T W HT S|

BISS-aeTor & v fosiel AR urell i caaeyr e SE# geter faeror faffie s foga,
3R Thel A HEAT AAT N Y hel, TNeT Al ISk Sieh, Ul Yooll selleh MG, Tl
Sfeger 3usheor, f59T 3R ey 31fe gaie dear & 3R 3eaT Juradm & gl difeh SehaR ganT
39 T W FE Y R W IS Re § AR FHT W QW HKAT 51 Fh|

S 3T HY S Tgl 39w W # AfEse G fhar T § e S R A R AWe F QT
FT & ToIT 3MaRTS B

THheATRT ATTRTRAT

bigpeaa 3 F#or Ged [AfAder

AT ATARRY

AT ST YT FA F Ugel, SheR FaAT A fawgd e gfsar TG L IR 3
JFATE ITed HL|

T IR FTEFR

i) ol & @I AT & AR RIS, AMes o1 39 F e ghir| el & ggel Tl wefieiiepd
gait 1 3fd G @ iR @M S| TS Hier & dgel, @ cole @R R g
fohT STder arfe ag giaRed g & et #oT FAE gl
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S Tolel o il Pl I F HIeT JAAr § df 389 Tdg T AT ghit 3R el gamir
Hfegar & Fqffe g afeser ¥ ugar el 3R R AR a1q & gohst F FFd gl &<
afesar s fir RN 31™FaE 10mm Toe Aers ds dfaa gefi

ii) T T FT IHR $H YR g foh gg S 1 NS & HeT&T grem| Tl faRy cole i
IHR H FIE AT § 3R FF TN TeFRe Aray §, B sga & 3ifed Rea &
AT G

AT TSt H e e Al A A S arfr T Ay e & ITET g1l T & dIeAl H
3T Mes & fAT garar e
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R fFT T gaft coe FUiRa Reat @ A9 w9, aQId: T Oee 3R 3T F JqTY 3@add ok W/
AGH 50mm HT R H FAS F /Y gl ST 6 gk / AT gEar A g S| sEs
3CTAT, 3Rl Pl FPATH 12mm 3T HeRT Y @ TFT R ST 3R Cole & @il & 150mm T gl
F faw g

i)

4.1.3.

FoFae Fhel &1 AMfd 3R BT & F1H SHheR GarT Fgaa’ Feolle & forv 3faa Fawa
3R IER F ORI ST

s TR AFR AUIRa gl & Ao #E1, aliad: I%e Uee 3R 3 & T1T 3add R
W FgAdH 50mm # IHER H IS & @y g

h FFR & gAed FE i q@-3raen TR ARG q@anr AR Sl afe 37 oerar €
TET HABIA FI JHTholed Il & [T VAT FAT ELTH &l

&F F1 e Rear (afen)

& & foge BEd & &3 & AR AT Afese a1 g¢ Afesa fhar S| g e toe 3fRd
T ¥ IIAHR 3R FITHER P & gl & & Fga BE & di T o9 &% & A 4, o
afeseT & gedaR toe S ¥ AR FedeaR toe 3R Fud REd & Sis 4, Th ga@v 4 300
mm ¥ 3t Fodrn g g | Il A T HaISHATER AT o9 fAfese fhar Ser e,
TR Tle # s¢ Afesa &1 Sl s U deigers 3R QT wgeie fhar e afesa &
T ggerd do6-319 yefear 38 aremEl &1 aar gl S fomer REd & coe & &= gl &
JOIITRR Tolc ThT TIC & WY des gHY| ATesdT T 3fgsha 0AT g1 o & & & fApfd &
St FareY 1 S 3R Al W AR gl

forer lREQ 7 gelleT 1:40 9 1:100 819 fSHA Sy H1 R oAl 1M | Sy H API 650 & 38R
areit fAehreret @1 wFa fear Sreen|

afese @ gger fARerd AHIA & el & AR ¥ (ST diE d1% fhar S|

foraer ol &I 58 e cgafeyd @ wen fF ge8 oo e & 9a a1 & d9ad oS
TR 37 3o A1 T AT do8 W FA F A 500 mm 37T 7l

4.1.4. 9

i)

i)

i)

iv)

AT I & Fdad S35 STgl deh 1 Weh, 37oraT 37efer ghot| @l wigad 3R &ifdst qer s & g
Seieee R e g AT T F9 Wre & S 9y AR FE Ul & Folo & A1 T
P T 39 AT deg g de I SAMAD IR Afeser B gfshar orep F15 & Heqar gl
sArstel 3R gafod dog A & oidad des H Hax A¢ W IR F & IJFAR gAY @,
& W R s 787 Rewfan R dead Ao Tole dos & w67 33 gl

Feff des dR ¥ s fhw S|

qeT T TEIAT HIs H TdrT AT F R gl
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vi)

vii)

viii)

fdg T, I ey g, FIS & HTAR Y FIMT S0 | o5 s i afesar qef & faw &
15 AfSSIT & HATA IOTaT A gl | SUGFA HAIT-37creT TUel H ST Taagl W <A & aArelr
& B¢ feu Smian

d9ad g aIT: FH T FH 1000mm IT Tole T a8 FT v g, sa8 T o o 310 8,
ds gATSd gl

I8 Y AT FIY Tl I IgEAT Y S0 difer ddad s godeR N 3o & 9 I &
300mm 37efeT gl el IR & ofdad SIS IS & AR ailolel IETHT dos AT YT I8 des
¥ o g gt W gl

AT & gAY AT Tole W B AT RT ST

AT 1 Fet & fAT Al W &ATw 7T T AR I¢THC ger U Sver AR A des eng
AT ST § A 3ee Tole @ T A f&AT STen| rwAT FIogere @ Gfhar H toe # Voo A
e el glell AT

4.15. T

i) T HT U JAT 3TGTF e Tl AT TFeX / 3T / TeFax A fpar e anfewl ey of
Rufd 7 ¥ woie $r AT / TFeR I7 TR TgFaR A 31T g1 HT ST FF HI ST@T Far
Herd @1, sl IR & Th & AU 3uged R fhele & AT e Wil gaRT Aol A ST S0,
3T 3UYFA I dee fqw S|

ii) =geAaA 25 mm $T Afdeaica @d gu @l HWad st W FHaw qu ele des Fd gu 398
3R TP T Fr afesar Fr rwef)

iii) F F Gollel fohelR &1 3T hel & ATA 1:6 M|

4.1.6. AT & AT, AT & HEWAC, ITFIOT TUT HeTIF Jof

i) el 3twdie, Aot Uisy, Aot Folel, AsawRie U3, ke, BrEeR, HEFS 3YUT 3T
g1ge1 / 327 e / Tl & HAledsh TUT A9 IS & HJAR g1 3R SheR &aRT Yerel fhu Saar|
&l T FATer T & T, Ser ofie |l I daererat & T @y gl

ii) sAreTel T oiaTs 3iffehda 150 mm gRf Ifg 39 SR & 38T & 3gyr Y &9 & o garar =r
g1l =gAfeh adieTor & gAY wtetel JgaThrdae U5 1/4" NPT ©¢ & | f&ar Smeam| Aefer
T afesar 38 solereis & JUTET A gl S Al 3R T6 & fIT ygad B TS A

iii) HAGISl dUT SATES Folol & sileTel & IATY IMThe IR BRER Yl fhT STvar|

iv) Folol & ol REq & arferer fhar Swem 3R 38 &7 § w7 Ao dlec § ol & ey &
&I @M e
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vi)

(vii)

5.0.0.
5.1.0.

5.2.0.

5.3.0

5.4.0.

54.1

5.4.2

s Areter 3R TEIs 3URUT gt A Wisee U g 3R dd e & Ty cw fFu g
STl FE Fs FH 3T A S F, Tgd @ Fade i S IdTeh FEAwer ¥ g gaa-Aqad
g FlST Y oRTa THT e & ¢ clal 31 el gl

&R & T o UgIS F TG, §3 AT F T e fHAr s

Jefolar AR

& F1 dEIET G@A & AT Ao W Awer BEE & 500mm T gl T AR 8T Srder| ¥ AR
50X50X5 Tarel &, 100mm &« §1 i3I I AR 450 37197 U 8|

Adietor sk adiator

S¥er 37 fAfder eradsr 3R deeiidT g &Y 3¢ & & e & g fou srdar, &
afota faffiea adieor Hiar

qafr frdreror 3t oderor gger, RAfader 3R HIs A 30ent & gER frw Smder| et garT
IeqHtes QU o= &1 3 Ig g AT SMUIn o SheR f3ige, Ahfeiehel 3R Faenterer &
ARET AT H & 3 forsurest &1 el SEACRY & A g AT g

fadraror S @1 FHeaw g fRTar garr fRar Srwem) warEdr & <wfagar e o sfaa
AT SheR & IRIRT & AT9/Fe &1 fA%e0r” & aohd &1 Aderor & gag afe fedr amel
I SINYOT AT ST o T W A SeheR garT el ifaRed @ & e qd ot
f&ar JTwem / IEAT F & AT

fadrator

g AYOT HF GHRY ATAIAT garT fhr o woar fAQeTor ket v ot & 37elieT glem| Sher
fAeTor & aR1eT fow 91w Fafy 3rqeeit @ arelel T IR I ARG w4 o w7 g7 Afder
SEARS & At fAfAdl & gaR fhr S 1 A deelid gEdEet AR wEfT @ 3
A & fasures & gR1eT | STer | Faredl EanrT gt efAle U S T 3 Ig At A
STEET o SheR & & 3T fAsures #r 3o oAt & g g aw

SheR AEToT & gy, 9 W W HIGT, TR STGEAT, IAET0T & 30T, 3TaeTeh I
3fE ereT S|
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543

54.4

5.4.5

5.4.6

5.4.7

Ife A wd g5, ARy a1 A5 & HegET A Ay Ser § A 38 Rl IENSR H e
ST 3R SFER W HF F 3T TIT W Sh HLaT|

fordreror 3R oderor & @l aRome Aderor RAE & o frw Srder 3 Roe @qot awamast &
3T Faiat|

T TER § YO MERIAF TSI H AT & Arg-are, fREr wifafe fAatr R s &
fT Tarel 1 3R ¥ FT 90 e H FEAE SHeR gaRT T el iR A T F M
AT A & TIT gy AT A g&dd fohar Sirwen arfer fadeTor garT deTor e s
& HROT 3YUT & JEATGS HRARH H g oI o gl aifafes @deror sifeiRal garr &7
FT arEdfas Aderor 3R 57 o F 39TF GHeaT 3R U FT FLAT SheR Hr THEASRY
g

afeger &1 ufhar

afesar T gfshar &1 g 3R ot T Faar r Jfhar ASME @S X & 3TaR g T Sireet|
SHER THRT AfATAr Fr 3uRATT F 30 T W T JAETT Fdlel I JaedT TG HdT| I
e T TG garT afesar & gfshar AR destt T AT I HefHes el =g Y fear
ST, S Afesar FRY ST fRar Sreem| destt #r gdietor AR Fefferer 39 R fRar Swen -
Foft “&” — JesT S & A, Ao, Feg¥a 39H0n 3R Jsawifder I fir IfcsT & v
frgera fre S E

Aol “&” — s S Shael fawel BEH, T IR FgFrel Afes & fav f@ged fFr o g

¥ ozt FHRT AAIAT 1 TIfSe AR aifdst/eiadd Nl & §¢ des IR @1y & gy
afeger fr adre 3T FET

& & Ao A Tl AT 3R Sad dos QW IR 3N T heh A1 fhu S| quT gt
S¢ 53 T g8l 3R AfEST A § Tgel 38 I e A / uigAe fed fomar s

deg &1 wwrs fafter, agfsar ar goRY HAAAT earr IgAfed el 3w ek @ & Sireet|
9¢ S5 &1 el 3R dos Ul TS ST I Wi & & # dIR Ear @y 7 ol coret
1 AR Tole Sg i1 Adg deh AAhRdA 1.5mm doh U e ST| de8 o1 i Ycdsh R &
30T R oMU S & ggel fohdll argael a1 3= et & fov 3l @ ard & forr
Seem| 3ifaA fAferor & gger @ IR des ¥ uigAe e ger fear Seem 3R 3d 3 Re
AT FT T AWM Tole / §F AT W HIg Bl Agl I S| dog & Pl fohdl Il Tarel
& T A1 H o9 Tolet f ddg & Aol gierl

STEl 38 IS & AR ool Tl Rellfder foham S 3Maeash g of T8 Reifdor & are fhelr
afSEar A1 ARy 7 & S

STEl el 30 IS & IJAR s Uelgee Fe foham ST g1, dl Ig ¢ ASME TS - V& 3ER
fohar SITwam 3R Eehfa Aees ASME @S - VIII, 89T | & 38R grem|
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5.4.8

5.4.9

5.4.10

5.5.0.
5.5.1.

5.5.2.

5.5.3.

5.6.0.

5.7.0

Jes & dIC & TIFIT YAETUT H dJes Fr fe@ae, AT 3R af, so=mer 3R s gega,
3T e, dosX Uod (I AT @), aiqae AR o3 & fHAene #ir Alseeh, cole &
IR P 3T 3 @HATIAT AR g

s afeser 3k @Aderor weror & fov AdeTe 1 Uy T AV | 5T JASTATY, SheR
dreTor AT ufhar & gEYy F AT & @EAT g9 3R 3¢ 3T 9eToT & fov 3aeTs gy
e 3TTst TCaT| EToT QU gl & de AeToT & Al § Ehwhles ger form S|
Tt / et & gfafaftr gamr Sdeor e o ik s A S Efa gee e S @ sy
7E 7 B P SER 39 AfieT § ded e R off e & mwa o #

giraTor

Y F fAsued ¥ dEfd fleg W AT JAETRTEM3T & S} fhT S arer el adetor 3R
AATIAT AT I SheR gaRT 39 T W Hr S|

GUEToT & SRTT BISSAA Y 1S &1 7 UG, S fIv G Frauwed skr Sea| Afe wr3sered
ﬁ@émﬁaﬁ%ﬁwmﬁmm@ﬁwmﬁmm|

qfaTor / gTSgr GIETT & foU 3naede Fl 3USUI, SIS Felol, IMERT, BRCAT SHER AR
9 @I W 3Ty FAT SATCN| GHETOT G g & a1 GETT & AMEHS T AT Ehe 4
dcell SITuer|

e BREY (drew) 6 s

gEaTiad g fafer &7 faeqa faor ae8 ggel SHheR gaRT Y HHTAT F gt & fow
TEqd fohar S|

dica des &1 qft e 7 e gFR & RAa &1 gar oo F v degw diew Stg @ et
AT & Tgel HR & AT AR AfCZT el & vger Aot Fr IR & des Shg i S & seah|
SHER FARY AT i 3uReAfy 7 AT dos e & v &F & Tmer e & g wer
3R dETAR 9= S RAE IRy 3T

e Y FrT

JicH ISl o el a1 fA0eTor AR odreTor el fhele des & Jgel 3igEeir fholc @l dfesdr &tel
& die, fafdas degee & fRaT STWI| aTqae Asle & dle Siid 1 Seel| Sedr fihele &
afesT e ¥ upa fafdas Teigee ger feam Smwem| fsor gfkar & fow sgea des o e
T ofer 3R ke H Tl HATA fr GG F AR EF F awen IR T waw
HraHgde ger fear Smeam|

SheR FHT HHAAT &1 3ufEAfd & AT S qu gl & 91 9ds & W grsgeeiesd S
FA| 5 AT & NI I P AT 9T ST § O 3HH AFEAT SHER I T G Ha|
frfoier T Fa1S grEsIeefes AT & Fa U de graf|
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5.8.0

5.9.0

grsgrecies adtaTor & Gt && & fihfeler & g wEsere i HiAe difse & forw gomdy ifdaar
carr faf¥eer & Srelt 3R grsgeefes g it & & 3fa deeEd gRREd wa & v ar
(2) gearg a1 saw e & 3 aF derg ST R g

& QU A AR FBE & g, EF A AT AR I #RT ST -

&P F 9cH ¥ 5.0mTdw T FA1S do, EF HT 1.0m GEAT $RT ST bl & 3R 38F &6 0.5m
ITEAT H e TITA deh T ST YAk JTEAT & §1¢, &F I 9 I 3 A Ugol, Uga
X T gl T FEAT Bl Ik VeTuT & dgd I@T Sean| R 8 & v 3maeas feat fir gear
o & deleTd @ X W AR H6E 3R saer Aoy gardy sifdgar oot

AT FaT T ZaRT &R H qU FUE Ak U TS A g & e H ST FAC W &
S & @ ST & T AT des Sl 1 Sitg R & el § g e Femd gu A Sedh
IR & F arex KA &1 ga7or fRar Arwen| I ST SHER GaRT 39 @G W dT Sueh|
Tl AT SheR EaRT fhT STder R Jerdr AT @Ry v 1w e 3ar sfa fdea
W Saer| el yfFem gAY ATATar Fr I e

o9 & U T g o des fhU v wal SNst W g RAr @ 3ufRufd # SHER ganr
gUlsr AR q@T Swen| AT FIS AT GRT FATGr § A TR HFIA & IEEA ITAR SHER
CART 3T FAFAT T Suall 3R SaRT g Fr FAeeh| EF FF & T 5m A AfwRdA el
TR faels eX o A1 GHRY AHGAT & e AR Wrell fhar Sirean|

Tell dos FRFEAC, FFEAC fhU ST @ S5 F & wgedd 300mm & el TR & fhw Smear
de TITel cleh ¢oh @l e o dlg, & W Tl ol ©R HT d¢ fohar STwam 3R §h cole & 0R
& FHAJeT Y H YR STAT SATCaNT| Th & @1 dos fhv a0 Sig &1 Sira Rarg 1 gl 9=
& foIT ATgeT 1 ST STt i Sree

Arsrer fsTwIfar coe

wArter AsaAwIfEeT Tole T =gAfes Siia dgaT & ol & 1.05 fham. / gaf F.#. (g) X & swaf|
afeser & e dislies # ggeaa @t coe gifeser Barsy Faeh & 3egAlca & el ghnl A
TIT T Ygell B YT & FoFT /| AT LA SaRT Gefer & fhar Siwem 3R sied e
# & A5 Al @ Uge W IRErelT & v s@ehr @l Am/sta i see

& T AT I g ok, Tl AR ST / FHJed WY SaRT gaT o HROT gl arell &7fd &
AT Y &I @M S|

T T ST

S9 & A B U F g B S § oA R A G Al @ W@ TR Coleh #H gar $Wd g
T I A e IR R F AT A, FF T ST 75mm H0 AT F R F T
SrEaf|

Rara &1 91 9Tl & fv @l Siist o AT T ST AT HIS Hed 3G AU HT 3T[T
foar SiTwen| depfeush &9 4, &% des 1A H g d9gH sied i & & smeeh|
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5.10.0 gEIERF Sifa

6.0.0.

7.0.0.

8.0.0.

8.1.0

8.1.1

&l AT grggIeeies Sira & T s faecd 9fshar SsheR caRT YUl el &1 &g &
@A gU &Y Seal| saeh forw 3naRas asfer, 9ay 3 SheR g@rT gete fahu S| adefor
& §I¢ 9Tt &1 3ifaH g ater SheR T fFAgRT giefl| g6 1far garr fav av faoy
IR 38 FAISTY 3 foenrely T sgaear r Sreel| qdefor & de, b & e TSt e
HTS AT SR 3R 3T G@rT SAen| qETor & AU HEegs Jel so1gs Flel, diee, dC 3
& AYft SHER SR Ik HIc AT IS o H & AT | gTRI-SAd & A& T ghr S 58
AT S|

3HeATH (Felaere)

SheR EaRT HERH el § Ugel HIS (FAdAdd) BEfe & ITaR qelr Eohi 1 el fmam
SeaT | @t Hueh e fSIEa 3ieriehe WIEl @ 3efAleeT Yatd el dalel HaTH Rl & alk
aur 3afr ufeufa & g & e fir cgarar afde g, Sher & Feaedr gl
3ellehet adalel & &I & AT HT AR qAT AE Y IFANET A & fAv garA wfAwRAr w
T wifafos yaR enfder g

HEGAT (STedH)

& & HeddT AT & @ o9 Hs A RAfAfCSergaR gelt| g7 a1 #r e fedr s &
A FEgdr Ao AR IFART T F A A TSI Ao gicdnd Hr Afdse dar & o
gl

ST
Tlg GRaT T Tl gy aeqor, 3iiiehel & ToIU SEAAT fhU 1T Gl &l gell T HIH G
Bl & aTg &1 YT AT S| Tl Tcfgl i RS AR g@Ern Swn 3R 3§ argenot w gl
e gl e S| 3ReanH RaFue gred wa & fav, ds sefecar / e sarfecer fhar
S| FAf3er S SIS-055900-1967 & IHTHR HAg I HARY I TG HleTeh SA 2% AT 380h
qHASRET B

dfear & fordr off TR werdl IfAIAT carT DFT &1 falieror foham Siwen 3R 3rqates vt
foram STeem| gAY fREAr garr ieTor & forw & & ddE & e Tuer 7 I & fow
AT T HTaTS THGIfesdl, YR FUIE / FFaR MG SheR Ganl 30 @ W YeTeT
fpu SUaT| SheR FHRY AfAIAT GarT Tedsw TROT H T DFT HAfARTT o & v 3ferad
1 glaemsit dfgd Torel #Hiex o Jered HET| FoRY HHIAT eaRkT gd # T A0 e & Hie
T ST FRA R 3H IeTAIC Jald A & §1G & SheR YT & IHeadt e o |

Tlg H 3fde IR 3R e dr 9 o QU T fqeor Aear dr S -

TR & 3R TEFE -

AE B R — SA2% & IHFAR TAg Hooll & IHeI®T AT SelfeeqT|
SISURIGR)
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3l o fafoee uIsa T &1 1 @ie - 75 #ATSHIT DFT
warEdr S BEhe WISHAT T 1 Fic - 100 HATSHhisT DFT

ufthforeh dieliXAsT fhfaAer de &1 1 &I - 50 ATSshist DFT Ui e
Fel DFT : 225 AIgHIa (FIATH)

8.1.2 dicH Tolc & MR, §F & T 3R AhdaA fafdas TR & I Fr dfar
s3I ol Rafehe UIsaR &1 1 *ie - 75 ASHIT DFT
TqirdY 815 faec fhfAer 9 &1 1 @ie - 100 ATSHIT DFT
Fel DFT : 175 ATShIal (FIATH)

8.1.3 :sqeicrd el U138 &l & dicA Tole (HISel H1$S) T a6 HAd! aUT o TRl Ehi & argd
gagl & fav -
3RS G fafohe saR &1 1 FIT - 75 ATSHIsT DFT
g8 o8 FleT dR TUierdT HIfEIT T 1 SIe - 100 FATSshieT DFT
Fel DFT : 175 ATShIaT (7geATe)
& &, IR 3culg, & &1 &TAd 3 W s &l i Tl garT JU7 JefAlfed 3R
(F=rg / =tsts) g
TAHT T AN JAF Eh W TN @RI AT AR / FIAT & IHTHAR EEM| 37ereT & 1800
& X A ~PAdH 2 R gare fHw S
MY, 33 I eerel HGH & HYAT ST AT HT ER AT g1 7 Ie fhw v Hag & amerde e
& FHET g1, dr 9feer g R Swem| 9T & @i f g@r fhew Aers i S AR 3@
3fefHlesT GHRY TR eanrr fomar sirear|
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9.0.0 31891 (AAeT & gAa=y) 3k A

10.0 dsitehY ger ofie

Yfciehcll T Scler / FYse

4. | aRaAnd BL& fafrder FET §
10.1 | 3usIOT HT ATH TR &

102 | &1 efdar 200 KL

10.3 AT 2 9T

104 | ggam . ST-39 3T ST-40

105 | 3raqer e7oar, KL & 213.9

10.6 | faomee 3R Hfgdhes HIs

API 650 3T 1S 803 & 3R

107 | awweh @1

ASTM A 36 / IS : 2062 — Tolc  grHal
ASTM A 36 /1S : 2062 — TCFIA, TolchId
@ API 5L Gr. B /SA53 —3iloTel i&h ASTM A

3 / IS : 2062 - gU
ASTM A 105 — #AleTeT TeloT ANSI B16.21 -
24” RED & e

ASTM A 193 A5 B7 / 2H — diee 3R &<
ASTM A—120, API 5L - 8831 (32 NB Hif3aH

I3)
108 | ggod Fe[ss SH 3Tl
109 [ESIEG RN ATM
10.10 | YT IR ATM
10.11 | f3mse arqar= ATM
10.12 | SATlART dATIHTT ATM
10.13 | YR JeATRR-clgad Hld &h b
10.14 | gT8gifole g UeR, kg/cm2 & | 9=t & 8T gam
10.15 | de8 SNg & gaTdr 85%
10.16 | A F IE, mm H 5500
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10.17

Aol HT TS

9000

10.18

dfed 3R §feq ¥ ugol Aol Hr
Hers

10 mm

10.19

dled A gay, ey 3R =la
AT Fr Aes

8 mm

10.20

AV el Tolet Fr AerS

6 mm

10.21

TII/EF Tole FT Alers, mm H

5mm

10.22

7 -

qfcierdl & adre §

10.23

aArsTer

3" # 150; 5 4T, 2" #150 :1 9T, dee -1
9T, AARTA-2 T (3T W)

10.24

f3a &=

1s9r

10.25

&t T 9l FlE -

& & Tl Ry A d3 / FIR Telr
SNTfEEaT SA2% ST AT @RI
Fag 1 N, sAsiiae Gie
AfdPe ISR FT 1 I - 75 ASHIA
DFT, UI$AX W &hic, Tl BrEhe
9TSHR, 100 ATSHisT DFT i $le &l
gxHIfSITe Fie oerEr, uiskfos
eyt Wfer 9 & 2 @l -50
ATSehic DFT Ui #le, For ATfda DFT
275 ATShIsT g1

3fFaa fofFas Tax W 3R & &
=y )
sastffas G Rfoee g @1 1
HIC - 75 ATShIsT DFT,
TR g foee fhfaer 9 & 2 @
- 100 HTS3hIT DFT, el AU DFT 275
ATSSI BT

SicH T (dIgd Wigs) #
QISAY T 1 T - 75 ATSehIeT DFT
g% o8 Pl aR Thierdr HIfeaT &1 1
FIe - 100 ATSHIA DFT
Tl AT DFT 175 HISshial gHITT|

10.26

MS AfeeT, &3 Yo, Ty, f[fay
e 3y
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11.0  gfcdedr &1 FF &7

111 gr8er 3R fAfAEer & AR 2 #7971 200 KL ¥R 8F 1 f33TTset, 35T, 3qfd, T W higeher,
adefor AR HERH| qictehd! A & fAT U 71w s & rqar e fawga Bamse 3k
SIS Y& HY Wbl ¢ TGl dleiehd! 1 3eTAIGT & T QAP, WPS 31X PQR 9¥dd &¥eTr
gram|

11.3  afder wEsue @Afder # sfeaf@a gamm 3R it & g & 3ar g

114 Ofer - @fder o fdse RfAdt & se@r|

115  Orelt 8 ST T GH&T0T — gISgT GUETor qUr #rg aftld @R Ycdsh Eoh T BIS3I-URIaTor et
& T 39S Ul T STaEAT HEeTl ToG@d e TaTel T o Ul IR & &l §B $T NRR
TRETOT, EATAT R FURN Felaed AR FT TG Fd §U SeIaed H ol e, Aol H gaer
i, JefAtfed ufhar & HTaR Ul ATl / e agT &ar, @l aAveter 1 Fwrs, selfdher
ST ITURY BrEeaR, S & IMeehe, @9 vd A, SR T AU, aeTS S7 aUT 3T
SeTeried 3nfe anfAer g S 38 s 3R A, Afder & [fRdert 3R gy sfar & [
& HTHR HYOT ghY, Eoh T Bisiehelel &l alel SoheR T SFFAeR gl

11.6  37AThsT BT YHU-UT — YAh &b Pl 3T TordH T AT ThhifesdT, TEIH TR
& Ty TS U, dicH 37eAehad & ToIT Fall Hiex, TETH JTARRY (TTTT# STl ahr [aferen Herersir
fasiman) ary JeTAied fafadel 3TaR sierihet AIC &1 3TaeTeh Yical| 3iMiehet & grggr wdaor
(T P @) & aig EF SicH NwSer Udl ST aredfaes 3T mfAe g

11.7  yrfarF Frawer & SR gdaetor — giderdl @ §AR Slelelar §IF # GRS HRARH & el
HYAT SfFT AATT AT BIaM|

11.7  fordiaror T gdiator

11.7.1 HqAfe@ TPIA dard FTT — 3iftehds oia & adll & A AR Haedr Td 3ifas
fAdeTor & forw segAlfed TPIA & cgaedr e 3R 3¢ el e

11.7.2 s F1 fAdteror it odietor — NABL SeaiRfd galenier ganT sfteda vdlesr e
IS: 8811-1998 g@RT YA+ favawor
(a) 10 mm ALY ol : TPIA c@art REAd aefRos 2 s
(b) 8 mm AE ToiT : TPIA cart REad aefos 2 =
(c) 6 mm ALY Tole : TPIA cart REad aefos 2 =
(c) 5 NB #i#HeldH Telc : TPIA gart RfEAd aefRes 1 Far

Balmerol

a Balmer Laurie Brand Page 53 of 62



11.7.3

11.7.4

DP Jitg — %hfshex ganT 100% Sira &1 @sfr Raie &r amuefi

IBAIATHY - L/S, C/S &1 10% aar i 'T' sarse

11.75 e €Y A i T - UT B garr 3ifaa detor « sadr sgaear &t seef

11.7.6

11.7.7

11.7.10

13.0

131

13.2

13.3

134

13.5

MTC: J&dd fohar seam|

Fafe sfa RAE - QAP & 38R Hhigehey garT & Swah|

I a1/ U3 &. . (dfud) F1 w1 &

fsrelt @ 3mafet - 3o WS & MeX & v aEe A o @ 39fd w1 AT geT
Sireerr| farsrelr & 3l &1 favaror 3nas gary A Sven| St & fov gud sl fr aerd

39 3fad foar & FEr Frwaf|

3ieRor AR 9 9l - dud. garT @ S|

HROT 9579 UT — IF9 {T, 3HA B35 AR HEATTAT 1.0, GaRT HT Saah|

fadrarorameT — Siveriver garT A1 3FHr I A TPl garT fohar e

$EROT — &1.U. 3Y0N 3T Tfed GrART & #HSRoT H SH1E YT HEm| Ife a2 g ar

qfcerdm 39et T 9 3Rl et GXaTSl T Saedr Y|

T — TIT I AT GRET & fARerd Hg I FIatr verer et v seat|

@ry?ﬁ\—cﬁ-
areT-1: (3% et F17 F o)

F.9.

faawor

131

200 KL #3RUT & Fr Bos, Tl W hisheld, TTATIAT, TLI8ToT
T IR SHd GA giger, Afder & fafader 3k w7 aRfer &
ITER, @ @l 3R Hgraeh 3ustor 3R Gfder enfAer g 3k
T @l e & qYOT gt

13.2

i R / Rafadelt & 3eaR ael sRe 1 aderor

3

13.3

S &1 AR & gaR faftres fAgrelsl faemT garT sireeT 3R
JATONRIOT

E
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134amia%uﬁf®rafwufrﬂwa%mm(nm?fra?rﬁa,?{.a., . s
| Yz, DPT 3nfe)

3aryr gur 3ifas Aderor & fav Afea TPIA &t dara ava
13,5 I 2 5 | &H Gad

aeT-11 (3% w33 Rfad &1 & o)

w ID 5500 mm x T10 & AT B33 &F &1 fQawor T i

141 | diset / Awes &1 F@ (FAORET GRd @ad Fnhe) - fAeaAe s,
TEG Tk, AR I A dAsar I [egAe T TgFR IR T/ q183
Mfeer 3nfE A Aererar forad @l 4#, @res 3R 3SR, 817 % 9% X | 15.00 CuM
3R Ao AT AR F TG F ST A1 TR HFGAT o TFEMATER Aol
fAuiRa ST W shear Fe A B

14.2 | gferare, @reat, Arforat sfe & @elr geh & AT 1 garg AR e @ 1.5
M TS do TS faera s, I3 3R 3f@er o et 3R gemdy
HFIAT & A & gEr gl gEr 3R e e aRfeufaat &
S gl g, s [Aereer, PR W @ar 3nfe enfd@er 8@, | 140.00 CuM
SIERT SEAATT fhT ST arel 3 3c@feid et & [uiRa see
W IGAT 3R 3T 3c@fad THA HT 300M 5 R W A SHheR &
T W ORET & &8 @l

143 | gferare, @rsdl, B & & 3R Tger fahrg w1 # se@fad e St 200mm
T 3% T8 W : 7 & IR wafag scaaa aeElt & &), F wE,
T I3 AR dga F AT g 2T, FEAT 3R FU TAg F ST G, S| 60.00 CuM
Tef FAMRT R A @ Wt EY 3R e & & @ 300M dr FET & e’
3T TUAT W AT FHLAT|

14.4 | arg 1 Y@ & 3mqfef 3T RS (FM:2.0 §2.2) FAT 90% & HUTETT Eeled deh
Telerd fohar, & & BrEsue A gisgifoles &9 & FAfehd foraehl wd
200mm & Y T & THGH gl &1, Adhfashd HiFdael T T 31 | 80.00 CuM
eI U3, odd 3N FAT A IO Fag f /e, A gl el 3R
HH @ qUT g

145 | @ 3R VA0S Fiehie - &F & BEWT F IW / T N TS W/
WA e Fleshic 31, A, wEar, drefiered # srorer 3 agfer &,
fafadet aur gl Hfdar & RdrqaR $feer, 9o, welR e Fr FHA I
T

14.5.1 | fAHOT 1:3:6 (20mm TAT 331 TTlT TP & A1)
7.50 CuM

14.5.2 | fAHOT 1:2:4 (20mm TAT 33 TElT TP & A1)
5.00 CuM
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14.6

&P & BIESUT H ARG HAUT Fishie (1:1:2) X @A HF vk, AmEr
Alver e, HMeT H AfFET, e, HEer 3R FgReT, picar, e,
Tole, @i, 37 R BT AT 3T FFN SgH dioc o & AT diehe
ST, | FnsAl 3N AEws & fAT a@, B¢ FeEm nfe S ARt ik
TR AT & AATaR @t @rafaat 3R s @ dqr 8

30.00

CuM

14.7

Tt Sagal A IS & AR JSABGHAC Teled Hlall, IHeh! dfesar, qrgfsar
IR AP g A A e, g, a3 Y gere R TAE Ao,
Hishlc & oy selleh TGeAT, I FUC I FIR HAT St SR S5 gt
& ToIT qf o R g1 3N SEeT 37galesl g fahar am g1| Reds e &rer
7 IAIGT A HT Fe500 IS & THAded HYSD SR |

3.00

MT

14.8

ishie @A & fov et Sursdl W 3FgAIfed Juradm &7 in (Fe Tggs A
T FT ET) YTl AT, AT a2 IR geen oF fAfadet & 3R
greRar, wifcher / Thopifesar, e #T gl 3R Tag IR T A gam|

175.00

SqgM

14.9

6 mm 3R 33 T wiele & Ty W Tl A Fishie am3feer (1:1:2) &
Y TeFX, 3YRUT 3T iehe & AT 3R et e, AfFger iR arsfear
a1 fos Tag 3R dichel 1 e ST, TF AT fAe § afer 3aR
Tde & a3, R it #gfer off awg wrea & o1 a9

0.20

CuM

14.10

sc Rars it 3mgfd 3R & S T@en, U S dWidele &A@ (1:6) A
Tt Sarsdi 3R NS W ey dad @ IW AR A AT aquradn
(T 60 Fram/aer da f FwRer afdd) o saw wRw A g o
grga R fAfAdat & Igar @ Jraege A T A & @Y IETS
THHIfesd, AAT F HeE, §& @, SST & gae, FgReT g enfde
giat|

2.00

CuM

14.11

grger 3R RAfAdet & qar @elt Jraeas dEeh g AH & @1y, egElfed
Turadr 1 §T wele M i Irqht Few AR FaE W @

40.00

SgM

AT HTGA A A H.H. 1.1, F AT -

& Fr g a1 3 Rufa 7 3k gfter fir g oadt & feaf@a smaas serea

T FA 9T 50% $ITcATe fRaT ST

AT aRT IeAed Ao 3TgEh & 3ER RA Sdt & @#er #AToT &) U gl W 30%

$TTe foham Sea|
& T qheToT, 3RMiehed QI T ST 9 10% 8frcrer famar S|

10% A $aTcTel HYOT FAECH #1 () Fft aearast iR a0 GAORIT (@) AT R &
F-fAsaEsT §F ARET AT AT JHIUT-9F IR el I G & IRE (12) FAQled deh a9 @M,

Hheldqdsh FEIT I & dIe ST foham Srean|

AT T T Ag FH.12W1.5F v -
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o Ao TEIA A B ARG § 30 AT & faw HT TR FT 100% TUT AL F

¢ w323 Rfdd &1 & fow

c) ISR YT e AT ARG F 30 el & iR Fqer AR 1 90% TUT AW F| A FA F
F & fov ftwan 2 3w 3R 1 3w e swga B s a2

d) 10% ¥ AT HYOT AEeH H1 (F) Tl excrast AR 60T AT (@) FHATeT TR @
Fr-fAvIEd dF IRET S FATIT FHIUT-IF RN kel T dRIG & IRE (12) Al doh 8 g9,
Hheldqdeh TEJT A & qIg ST Fham Sirean |
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Heledd® - °

HIHT Y ST

qicraiall & 3EY fRar STar § % @ dad $-0ice @ HHAT den 3Tes HY 3R AEd aelr
TR HT BIsH 3T Gl TR &SIl HT g1 HIAT ASl| (@S H. 4.1 — HeJolelsh T W)
$-aIEer #, Siellehdiait & 3R fohar ST § 7 & oo TR & &7 A 1.1 § 1.5 3R Fol Far
IR & &7 H 2,110 2.11 & Hed H Feallg U Felfoaal Hed & e slell TEdd |
Hedichel & SR, HIHAT & TMIT-37e9T IHTehs HATT STAhcI3 SaRT $-GICel A TEJT 3HTeAIS

U T AT F -39 BrHe F AT Frdar)

T | 3 wael FF
Aa & | Sfuw. | ¥hd qed | TR - wwa
F3T | & (s - qA + AT x AT
) / srew.d.
.30 73T =/
F.9. Ravor AET | A A.) 7 3.T4.)
200 KL $73RUT & &T 3ase, T W)
hiheld, TTATIAT, TETUT TG HIIARET
11 Srad GA giger, fafaer & fafader 3k ) .
T | & 9R & 3R, @l aeEl 3R
g 39h0T 3R gfder enfAer gier
AR T HRF @Il g & FqOT e
L FF aRfEr / Rt & gER g > |
| #ReY ST greToT
13 S @ AR & ITaR &t Agrerst 5 -
| TAHTET AR 3R 3R JHATONEHIOT
S & AR & TER 6T F JoR
1.4 | (el dr S, g8, WesAemdy, DPT | 1 LS
3nfe)
L5 Jraedr gt AfaA fAdaror & fav . HHAS
T | aEpAeE TPIA & dofid aXat & TR foag
1.6 | 39 %e, Sh.ua.dl. |fgd
-1l (3% w3 Rfdd s & QW)
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%.9.

ID 5500 mm x T10 & AT wEdew &F
F1 fRavor

Hel T

o~

(F. 3T
H.)

s.og.e
A, (T

g3
q.)

qH Hed -
el +

shhog.d. (3.

| T3HTH.)

Ry - wFT
AT x AT

2.1

dEa / e F1 S (FORT G@Ra
AT Fihie) - fAeTAH HrEser, TEal/
Ty, AR 3l @ e a1 fegaA=
o TFR iR T/ grss hfesr nfe
F freprerar foad @s s&A, a3k
ISR, 89 FF GF T JAR A AT
IR T e o ST a1 gHRy 3ifAIar
& fACAETER | & R s «
SHCST AT LMMAS g

15.00

CuM

2.2

gforare, @rsal, anfedt anfe & @ef g
@ fAedr #r gers R oA 15 M
IS Tk T Ahra FY, I3 AR 3Rear
i fafadet it wamdy ifdgar & &
% TR B, FgEr AR e et
oRfeufaal & Sgd aeh gemr, frag
fSeprereT, fha W W@ 3nfe anfde gie,
QERT SEAATT fhU S gt S
3cafad Rl i [uiRa s W) @ar
3R ITFFA 3cTiAd FHA HI 300M
W W AT SheR & TIAT W IR &
e TG

140.00

CuM

2.3

goae, @sd, % & d AR wua
ﬁwmﬁmﬁﬁmﬁZOOmm
T 3% Y Wa fr T & 3R w=laa
Ic@fad dHIT A gL F OIS, §Er IS
3R eaer & v urelr ST, FEAT AR FY
Tdg $r 3T wEr, st gaiy gt sik
A @ Gt g 3R AT & X = 300m
Fr FAr & A =TT Tl I STAT AT

60.00

CuM
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2.4

Tge / Y@ F Igfd IR S (P20 @
2.2) AT 90% o HITEIT Teled oeh TSI
R, ¥ & BT H grssifas 7 &
gafFra fFger 9T 200mm & I 7 &
SOH el ST, AFfAhd PEUFT T
T AR TE I3, gt 3R TT FA FI
Tdg & 3T, S et Tl 3k 57 &
qot &l

80.00

CuM

2.5

e 3R fsaws Fedhe - S F
FE3 & FIW /A g TR W
AT T Pioshie ST, AT, FHaT,
el A Srole 3R FgRA H,
fafadet aur vemdr fegar & Agengar
BT, 3of, FoAR 3 HT HH QT LA

25.1

R80T 1:3:6 (20mm dAT 3137 Teld TIHEIE
& grY)

7.50

CuM

2.5.2

fRSIOT 1:2:4 (20mm TAT 3137 Teld TIHEE
& grY)

5.00

CuM

2.6

&P & BEsYE § AT AT Sihie
(1:1:2) R: OFe: aIF weidie, A= #A)
el e, @ fr A, i,
a1, 37 foha g31 T 3T TR foraa
dlec WM & AT die aaTem, Tefr
Farsar AR TETs & AT 9@, ¥ F&Er
nfe o fRfRdet ik gemdr fdwar &
féengar @t arafiat 3R & & Fqof
gl

30.00

CuM

2.7

sl Sursdl # 3T & IR

e, M 3 & geren IR A A
I, HihIC & HaAX selich IGT, IR
U 3 R AT S TR Sfesar
gt & fov qff a8 IR & 3R
SHHT ITeTAIC e fohar arm g Reds

3.00

MT
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TR T AT AT A HT Fe500 IS
& AT HYSD AR |

2.8

Fishle FF & fov Tl Fasat |
ITAIET I[OTTAT & AT (FEE TATSTS
T T FT MAT) Sl AT, fATor
T AR gerem S afadet & sear
QIERIT, UITCHdT / ThhITesdl, S i
gTTeT 3R T8 dIR a1 enfdAer ghem|

175.00

SqM

14.9

6 mm 3R 331 T THEIT & ATy W
Foil e e I3 (1:1:2) & TTT
TTFR, 3YROT 3R diche & AT AR
S @ag 3R dihel & R samT,
ATH AT oA § difeh 39X Adg &
$r T TH

0.20

CuM

2.10

gc g &1 g 3R TEr ST @,
T S e & #AGTS (1:6) H T3l
Farsat 3R s W oY oddd ¥ IW
IR A HAT U (+gAdH 60
.3 /ast F.ar. Fr FRIr afFa) ar saw
i AT g Torma grger 3R Rfadet &
AR Tl TaRTF WHM T A & A
3TaeTS ThHIfesdl, FAT I [FamET, 3
TGAT, SNET &Y eallell, FYRIT 3T ATH
giatl

2.00

CuM

2.11

g5 3R fafdel & rgar @l sraes
AHIA T HH & AT, AT IoTadr
§c waie Wifde A arqfd Few Rk S
W G|

40.00

SgM

212

39 Fel, Sewdr afed

3108

1.6

scrgm,sﬁmm%?r,mu
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212 | 39 e, ShTAST Aigd, 1T 1l :

IRASTAT T Fel AP [3IIFA Gt
3.0 2 >
T ]
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