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AnnexurelA
SPECIFICATIONS FOR 60/20T EOT CRANE

1.0 GENERAL:

1.0.1 The work shall include design, manufacture, assembly, testing, road worthy packing and
supply and erection of 60/20 T X 21 M span E.O.T. Crane Class IV as per I8Q137,IS
with Air conditioned Cabin & Radio Remote control (Joy Stick),Resistance control/VVVF
Drives operation as per general technical specifications(Annexure IC). This specificatior
forms a part of the tender documents and shall be read in conjunction tivétsame.

1.0.2 The crane shall be complete in all respects including structural, mechanical and electrical
equipment and any equipment not covered in the specification but essential for proper
design and operation shall be included..

1.0.3 The tendering processonsists of 2 part bidding, Viz, technical bid (AnnexéeB,IC,ID)
and commercial bid (Annexul®).. Technical & commercial bids shall be submitted
separately in sealed covers by partie®ffers shall be submitted for Crane with
Resistance control AN VVVF drives Separately. Midhani reserves right to choose any
one option.

1.1 SCOPE OF SUPPLY

1.1.1 This specification is for procurement from indigenous sources. No foreign exchange
import license for importing equipment, components, raw materials or spardisbei
arranged for or provided by the purchaser.

1.2 QUALIFICATION CRITERIA

1.2.1 The tenderer shall be regular manufacturer of Heavy Duty Ladle type EOT Cranes.

1.2.2 The tenderer shall have designed, manufactured, supplied, erected, tested and
commissioned at leastie similar or higher capacity Ladle type Hot Metal EOT cranes
with the scope as indicated in the tender documents during the fiastyears and the
said EOT cranes must be in satisfactory operation in steel industry during this period. The
bidder shall sbmit the details of supplies, with documentary proof where similar cranes
are supplied.

1.2.3 The annual turnover of the tenderer in the manufacture of EOT cranes shall be not less
than 100 Crores per annum during the last two years. Documentary proof shall be
submitted along with the offer.

1.3  STANDARDS

1.3.1 The crane covered by this specification shall be designed, manufactured and tested in

accordance with the following standards.

Cranes [.S.1 Publication

Duty Class IV | S 4137 leest
In addition to the above, latest standards and codes of practice published by ISI for
various components and accessories are to be followed.

1.3.2 The equipment shall also confirm to the latest Indidectricity Rules are regardafety,
earthing and other essential provisions specified therein for installation and operation of
electrical part.

1.3.3 The crane shall be designed in accordance with the general technical specifications fo
E.O.T. Crees, which forms part of this specification. Wherever requirements indicated in the
enclosed general technical specifications are at variance withpihigished standards, the
requirements stated in the general technical specifications shall be followadher the specific
requirement of the crane as indicated in the specification shall be taken into consideration.
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1.3.4 All equipment shall comply with the statutory requirements of the Government Of India
and the Government Of Andhra Pradesh.

14 _SPEQ@L REQUIREMENTS

1.4.1 Special care shall be taken to make the enclosed equipment against entry of rats.
Lizards, chemical fumes and other creeping reptiles, which may create electrical,
short circuit inside the live equipment.

1.4.2 In case of VFD,the same shall loeated inside A/C cubicle located on Drive
Bridge.

1.4.3 The crane shall be fitted with weighing scale arrangement on Main Hoist ,Aux
Hoist with electronic display visible from floor.

1.50THER REQUIREMENTS
15.1 ACCESSIBILITY AND INTERCHANGEABILITY
1.5.1.1 All working partsjn so far as possible, are to be arranged for convenience of
operation, inspection, lubrication and ease of replacement with minimum
down time.

1.5.2.0 QUALITY AND WORKMANSHIP

1.5.2.1 Workmanship and materials shall be of good commercial quality suitable for the purpos
intended and in accordance with the highest standards and practices for equipment of
the class covered by the specification.

1.5.3.0PAINTING:
1.5.3.1

(@ Complete Crane shall be sand blasted to white and immediately thereafter followed
by one coat of (LRed lead to IS : 102 or (2) Red oxide zinc chromated to IS : 2074.
Before sand blasting deposits such as oil, grease etc., are to be removed by solvent
cleaning and excess surface cleared scale removed by hand tool / power tool
cleaning.

(b) Paintshould ke applied by brush only.

(© Paints, which have littered, guttered or otherwise deteriorated during storage, shall
not be used.

(d) All ingredients in a paint container shall be thoroughly mixed.

(e tFAyd akKlrftf o6S FLILXASR | & LISsNall belgghdedly O
carried out as per IS: 1477 (Part II).

)] Latest Paint Golden yellow for Girders and Hand Railings, Black paint for walkways
should be used.

(9) Minimum 2 primer coats and 2 finish coats shall be applied each coat having a dry
film thickness 650 to 55 microns. The total dry film thickness shall not be less than
120 microns.

(h) Floor plates, walkways, staircases shall be painted with 2 coats of primer paint to IS:
2074 (latest) followed by 2 coats of coltar based quick drying black paint 290S:
(latest) or coal based general type paint to IS 290 (latest). Dry film thickness of each
prime coat shall be 50 to 55 microns and that of each finish coat 120 microns giving a
total dry film thickness of 300 microns.
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15.

1.5.

3.2Electrical Panels, Junction Boxes etc.,

@ The panels after sand blasting shall be painted and oven baked.

(b) Inside of panels including supporting trays shall be painted white.

(© Exterior of panels shall be painted with D.A. Gray.

(d) All supporting channels used inside panels shall be cut to size, holes drilled / tapped

and then painted and baked.

4.0LUBRICATION

1541 All equipment shall be provided with proper lubrication of all partsuigqg the

same and the fittings and equipment necessary for the complete installations shall
be included. Unless otherwise specified, group lubrication system shall be
installed. Inaccessible grease locations shall be piped to accessible locations anc
terminated with grease nipples.

1542 Points requiring lubrication and not provided with group greasing system-or re

circulating oil system shall be provided with either button head fittings or sight
feed lubrication.

15.4.3 All equipment shall be suitably lubricatedYnl y dzF I O dzZNBE ND&a & K 2 L.
if possible, otherwise after erection and installation.

155.0 SAFETY

1551 All equipment shall be complete with approved safety devices wherever a

(@)
(b)
(c)
(d)

potential hazard to personnel exists, and with provision for safe access of
personnel to and around equipment for operational and maintenance functions.
These items shall include not only those usually furnished with elements of
machinery, but also additional covers, guards, stair cases, ladders, platforms, hand
railings etc., whie are necessary for safe operation of the crane. All safety items
including following shall be included.

Coupling guards All couplings are to be covered with approved guard fabricated from
welded plate of 5 mm thickness and structural steel.

Aacess ladders and platforms Provision shall be made for accesslders and
platforms with hand rails wherever necessary.

Hand rails and guarded raits Provision shall be mader hand rails wherever necessary

to prevent personnel from falling from elevated areas.

Protective guards. As Down Shop Leads are located below runway rails a guard shall be
provided on the crane to prevent the hoist ropes from coming in contaith \the
DSL.Protective guard shall be provided underneath hoist block for preventing falling of
loose material from the hoist block.

1.6 ELECTRICAL POWER
1.6.1 Electrical power for operation of the crane will be available at 415 V 3 Ph 4 wire 50
Hz. The systemill be grounded at the transformer neutral.
1.6.2 If any equipment is designed for a voltage different from above the contractor
shall provide necessary transformers, conversion equipment etc., as required.

1.7 REQUIREMENT OF THE CRANEhe techni particulars of the crane covered by this
specification is as given below. In addition to the requirement indicated in other parts
of this specification, the specific particulars of the crane indicated shall be taken into
consideration. Wherever thesare in variance with the other parts of the contract
document, the specific requirement indicated shall be followed.
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1.7.1 One (1) number Double Girder Rail mounted E.O.T. Crane hoisting capacity 60/20
Ton span 21 meters,Heavy duty complete with eleat equipment either VFD or
Plain Resistance control as per technical characteristics given below .

Lifting Capacity ; 60/20 Ton
Span : 21 meters
Hook Approach 1200 mm on either side
Duty Classification : Class IV Heavy Duty as per IS: 807
IS 4137
Purpose Handling Hot Metal Teeming in MS4 Arc
Furnace area.
Type Double Girder
Ambient temperature at crane level 55°C
Height of lift 16 meters above floor
Head Room Available : 5000 mm
Operation from AC Cabin & Joy Stick Radio Remote&rGbn
Operating Speeds :
Main Hoist : 5 M/ Min
Aux.Hoist : 8 M/Min
Creep ( MH,AH,CT,LT) : 10% of Full Speed
Cross Travel : 30 M/ Min
Long Travel : 60 M / Min
Size of crane track rail ; CR 100
Height of crane track rail : 18.0 Mtrs
Any other crane working in
the same bay : One 40/20 T DG EOT Cean
Location and arrangement of Maln
Power conductors : Four (4) angle iron conductors
( Existing)
Bridge Design : Box Girder

1.7.2 SPECIAL REQUIREMENTS
(@ Group lubrication shall be provided
(b) Spring buffers shall be provided for bridge motion

1.8 DRAWINGS & DOCUMENTS
1.8.1 The contractor shall furnish all necessary drawings and documents as per relevant
clause of general conditions of contract. The contractor shall specifically submit
the drawings listed therein for approval.

1.9 SPARE& TOOLS :
1.9.1 The contractor shall supply the spares & Tools as follows :

1.9.1.1 Commissioning Spares The contractor shall provide spares free of charge
required for commissioning of the crane and for its efficient operation until
provisional acceptance after demonstration of satisfactory performance in
accordance with the guarantees. The contractorshall be responsible for
having the required items at site in féigientquantities.However, the
contractor has the liberty to take back the unused commissioning spares
supplied by him
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1.9.1.2 Two (2) year Normal Spares
(@) Brake Thrusters of Main Hoist
(b) -do- Aux.Hoist
(c) -do- CT :
(e) Input pinion shaftd M.H. Gear Box
) Input pinion shafts of A.H. Gear Box
(9) Input pinion shafts of CT Gear Box.
(h) Input pinion shafts of LT Gear Box.
0] Brake Drum of MH
()] Brake Drum of AH
(K) Brake Drum of CT
)] Brake Drum of LT
(m) Brake Shoe with Lining MH
(n) Brake shoe with Lining AH
(0) Brake shoe with Lining CT
(p) Brake shoe with Lining LT

1 No.
1 No.
1 No.
1 No.
1 No.
1 No.
1 No.
1 No.
1 No.
1 No.
: 1 No.
1 Set
1 set
1 set
1 set

1.10.0 CONSUMABLES & OPERATING SUPPLIES
1.10.1 The contractor shall supply all necessary consumables and operating supplies required for
erection, startup and commissioning of therane free of charge.

1.11.0TESTS

1.11.1 All necessary tests shall be carried out by the contractor to demonstrate whether the
materials and equipment offered confirm to the relevant standards and specifications.
Contractor shall provide all facilities $uas instruments, gauges etc., which shall enable
inspection by the Purchaser or his authorized representatives in accordance with the
relevant clause of the general conditions of the contract.

1.11.2 The contractor shall carry out all the tests indicated in the enclosed general technical

specifications.

These tests include carrying out the requisite tests at site and

procurement of statutory test certificates from the relevant Indian Government
authorities prior to commissioning. The Purchase may ask for special tests to be carried
out for any equipment. The tests shall be carried out at the factory as well as at site

during commissioning as stated.

1.12.0 GUARANTEE & PERFORMANCE

1.12.1 The crane shall be guaranteefbr workmanship and materials and satisfactory
performance for a period of 12 months from the date of commissioning or 18 months
from the date of supply whichever is earlier.

1.13.0 TEST CERTIFICATES

1.13.1 Test Certifiates of principal steel members and bought out items shall be submitted in
three sets each prior to inspection of the crane as scheduled below:
@ Principal steel members for bridge girders, end carriage, Trolleys.

(b) Wheels of L.T and C.T
(© Wire rope

(d) Hook

(e) Gears and Pinions

Q) Gear Box

(9 Hoist Drum

(h) Electric Motors
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0) Brakes

0) Transformers

(k) Cables

() Resistance Boxes
(m)  Control Panels

1.14.0 DELIVERY
1.14.1 The complete crane shall be delivered within 9 mond#fter approval of drawings.
Drawings shall be submitted within 4 weeks from the date of award of the contract.

1.15.0 ERECTION & COMMISSIONING

1.15.1 Complete erection of the equipment start up and comsioging including performance
test shall be carried out by the contractor. He will be responsible for providing all
necessary tools, tackles and instruments required for the erection and commissioning. All
the lifting tackles used for the erection workahbe tested and certified by competent
authority. Proof of tests certificates shall be submitted before commencement of the
erection.

1.15.2 Erection & commissioning shall be completed within 45 days from the date of handing
over site for erection.

1.16 PRICE SCHHLE:
The commercial bid indicating the price schedule as per Anneivre shall be
submitted separately in a sealed cover.
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ANNEXURE [IB

QUESTIONNAIRE TO BE FILLED IN AND SUBMITTED WITH THE OFFER

The tenderer shall fill this questionnaire separately for each crane and submit two (2)
copies each with each copy of his offer. This information is required in this form toatacilit
tender processing even though it may duplicate information presented elsewhere in his offer.
This data shall form a part of the contract with the successful tenderer.

This questionnaire does not supersede instructions in the tender documents getatin
the descriptive and other information to be submitted with the offer for a complete
understanding of the equipment offered and its operation.

1.

2.
3.
4

o

¢ SYRSNBENRA yIFYS YR FRRNBaa
Quotation no. and date :
Speification of the crane offered

Total weight of crane including

electrical equipment

Total weight of trolley including

Electrical equipment

Maximum wheel load

HOISTS-

Speed, meter per minute with

maximum working load

With empty hook

Ropes, size & construction details

No. of ropes falls supporting the load
Diameter of dum

Material of drum

Material of gear box

Material and hardness of gear and p|n|ort
Material of sheaves

Dianeter of sheaves

HP of motor at mill rating

Class of insulation

RPM of motor at mill rating

Pull out torque of motor

Make and type of motor

Make and type of hoist limit switch

Lift of hook above floor level (exclusive
Of travel required to operate limit switch):
Drop of hook below floor level :
Brakes, type ath make

Size and torque rating of brake

Make and type of bearings

Specification for the hook

Type of hook
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10.

11.

TROLLEY¥

Speedmeter per minute with maximum
working load

Wheel span

Wheel base

Diameter of Wheels

Material and hardness of wheels
Material and geabox

Material and hardness of gears and plnlons
Size of trolley runway ralil

HP of motor at mill rating

Class of insulation

RPM of motor at nili rating

Pull out torque of motor

Make and type of brake

Size and torque rating of brake

BRIDGE-

Speed, meter per minute with maximum
Working load :
Wheel base

Overall buffer dimension

Diameter of wheels

Number of wheels on each end of crane :
Material and hardness of wheels
Material of gear box

Material of gear box

Material and hardness of gears and plnlons
Number of motors

HP of motors at mill rating

Class of isulation

RPM of motors at mill rating

Make and type of motors

Make and type of brakes

Size and torque rating of brakes

Make and type bearings

Clear width of each foetvalk

CONTROLS , MAKE & T¥PE

Hoists drives

Bridge drive

Trolley drive

Contactors, magnetioverload relays,
Lighting and control transformers, fuses etc

MAJOR DIMENSIONS

PAGE 8



111

112

113

114
11.6
11.7
11.8
12.
13.

14.
15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

Minimum distance between centre line of main

hook to centre line of runway

DSL side

Opposite DSL end

Distance between centre line of runway to

Extreme ends of crane

DSL side

Opposite DSL side

Clearances-

Maximum end positions

Headroom

Distance between tops of rail level to bottom

Of Repair Cage

L.T Wheel base

Overall buffer dimension

Buffer height &ove top of rail level

Make and type of flexible coupling in

particular to that connected between the

hoist gear box and drum :

Maximum deflection of girders with safe

working load :

General arrangement drawing

Details of electrical control characterlstlcs

along with speed/torque curve

Details of Xay testing (refer clause 2.1. 11

of General Technical specification)

Details of long travel drive (refer clause3.8.1 of

General Technical specification)

Make type and insulation of flexible cable and

details of cable trolley (refer clause of 4.4.2.1

General Technical specification) :

Whether gear boxes will be initially filled

up with lubricant ? :

Make, type and quantity of lubricant

Sample calculation on motor HP rating shall

be submitted (refer clause 4.5.3.2 of General

Technical specification)

Whether Gear Box selection calculatlons

Furnished?(Ref clause 3.10.1 of

Gen.Tech.Specifications.)

Whetheassembly & component drawings
With tracings will be provided for CT, LT
Wheels as per clause 3.5 of Gen.Tech.Spec :

Whether assembly & component drawings
With tracings will be provided for MH, AH
Snatch Blocks as per clause 3.13 of
Gen.Tech.Specifications :

Operating claracteristics of thruster brakes

with design data & other technical details:
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26.

27.

28.

29.

30.

31.

Anticipated voltage drop based on which the

control transformer is selected

Make and Rating of VVVF Dgve :

Wiring, trade name and classification of

wire insulation

Whether design calculations for Bridge

Girder, Trolley and End carriages are

Provided ?

Whether Air calitioned operator cabin
And Air conditioned Panels for VVVF
Drives considered in the offer

Whether weighing scale arrangement

Provided in the crane :
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1.0

11

12

13

14

2.0
2.1

211

212

213

2.1.4

2.15

2.1.6
2.1.7

Annexure | C
GENERAL TECHNICAL SPECIFICATIONS

SCOPE

This specification generally describes the design, manufacture and testing of
EOT Cranes complete with structural mechanical and electrical equipment and standard
accessoriessarequired for cranes included in the main specification. In the event of any
counter stipulation in this specification, the requirement of the main specification shall
apply.

The Crane covered in this specification shall be designed manufactured and
tested in accordance with the latest editions of IS: 4137 Class IV Duty, complete in all
respects and any equipment, component or part hereof not included in this specification
but is essential for the proper operation of the equipment shall be deemed with the
scope of this specification.

Standardization and unification shall be carried out to the maximum extent for
the various sukassemblies constituting the mechanism of various cranes. Units shall be
designed such that they can be dismantled quickly withostwlbing the installation of
the neighboring units with which they are connected. Unit as a whole like wheel
assembly, gearbox brake, rope drum assembly, snatch block etc shall be replaceable anc
interchangeable with other identical units. In design, caflall be taken so that the
inventory is kept low and the down time becomes minimum.

Standards/Preferable makes of bought out items :
1.Motors : MARATHON/SIEMENS/ABB make only
2.Power & Aux.Contactors : SIEMENSRSaly
3.0Overload Relays : SIEMENS
4.Brakes : Spé&mntrol / Electromag only
5.VVVF DRIVES : SIEMENS/ABB/VACON
6.Limit Switches . Electromag/Spe@antrol
7.Wire Ropes : Usha Martin only
8.Bearings : SKNFNG/
9.Cables : LAPP only

CRANE STRUCTURES

General

The crane structures shall be designed in accordance with the latest edition of IS: 807
taking into account the following.

Only shopwvelded connection shall be used.

All joints shall be developed welded construction. The joints shall be stable and be able to
transfer loads from one member to the other.

Black bolts and high tensile steel bolts shall not be used in the main structbithe o
crane.

Bolts used in shear shall be fitted into holes reamed through all plates together. Shanks of
the bolts shall completely fill up and hold the full thickness of the joints in position

without clearances between the hole and the shank anelvent sliding.

Where bolts through sections having tapered flanges, taper pads shall be welded to the
tapered flanges. Taper washers shall not be used.
All bolts shall be provided with grip leuks.

For side alignment of motors strorgjustable screws with loekuts shall be provided.
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2.1.8 Welded snugs shall be fitted against the feet of all pedestals, gear boxes etc except motors
2.1.9 Bolted fasteners shall be used for pedestal blocks, motors gear boxes etc. shall be Easily
removable from the top of platform. Studs or body bound bolts shall not be Used as fasteners for
mechanical items except for fixing covers.

2.1.10. Transverse fillet welding on load carrying members shall be avoided as far possible.

2.1.1125% ofthetofa £ Sy 3G K 2F odzid 6StRa aSt SOGSR I

ultrasonic test.

2.2  Chequered plates for platform shall not be considered to share loads with the loads
carrying members. Every platform shall be provided with dotieleed hard railings
having a minimum height of 1 m and toe boards, unless parts of the crane structure
provide safety. The platform shall be of sufficient width for carrying out normal
maintenance work smoothly.

2.3  Bridge Girders:

The bridge shall consist of main gird, which shall be of box girders and with an auxiliary
structure wheel necessary. Girders shall be sufficiently strong and rigid to withstand the
most severe combination of loads that may develop under different working conditions.
The design of the hitge girder shall be in accordance with the latest edition of IS: 807.
The following points shall be taken into consideration.

2.3.1 For box girders, span to depth ratio shall not exceed 18.

2.3.2 For box girders, full length diaphragms shall be provided at bridge dtipports and line
shaft bearing pedestals.

2.3.3 For box girders, in addition to the required full length diaphragms, short diaphragms shall
be inserted where required to transmit the trolley wheel load to the web plates and to
limit the maximum stress in theolley rail within safe permissible stress. Stress in the rail
shall be computed according to the formula:

Stress wheel load x distance between supporting diaphragms
6 x section modulus of rail

2.3.4 Trolley rail section shall not be consideredhe tesign of the bridge girders.

2.3.5 For plate box girders, all diaphragms must bear against the top flange. The thickness of
the diaphragms must be sufficient to resist the trolley wheel load in bearing on the
assumption that the wheel load is distributed ove distance equal to width of the rail
base plus twice the thickness of the flange plate.

2.3.6 Full length wearing plates shall be provided under the trolley rails. The wearing plates
shall be minimum 10 mm thick and fastened in place to the flange. Wearatg ghall
not be considered in the strength calculations of the bridge girders.

2.3.7 Girders shall be suitably cambered.

2.3.8 The bridges shall not deflect more than 1/900 of span with safe working load on the
trolley, with trolley stationed at mid span and exclugineflection due to dead load.
There shall be no permanent set when the crane is loaded with 1.25 times the safe
working load.

2.3.9 Box girders shall be so constructed as to eliminate accumulation of water or oil inside
them. Welded box girders shall be provitivith breathing holes to allow for expansion
or contraction of air due to temperature changes.

2.3.10 The bridge girders shall be connected to the End carriages by large gussetTplates.
bridge girders shall be attached to the End carriages by riveted or weloledection if
the end carriages are builtup in two pieces or by turned barrel bolts in case of one piece
end carriage. The main girders shall extend over the whole width of the end carriage and
the extension shall have sufficient section to take the maxmreaction and moment.
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2.3.11 Number of splice joints in a web or a flange plate of the girder shall be restricted to
1number.

2.3.12 Girder design calculations shall be submitted.

2.4. Footwalks

2.4.1 Full length MS chequered plate platforms shall be mied on the top for both the bridge
girders for an easy access to long travel drive, current collectors, trolley etc., No wood or
other combustible material shall be used in any part of the crane. The chequered plate
platform shall cover the full width heveen the main and auxiliary girders.The platforms
shall be bracketed out from the bridge girders ( box girders), and the width of the
chequered plate platform shall not be less than 2000 mm for drive side platform and
1000 mm for the non drive side platin. The walkway platforms both at the top and
bottom chord levels of the bridge girders shall be so arranged that there is a minimum
clearance of 2000 mm between the top of the platform and the lowest overhead
obstruction.

2.4.2 Foot walks shall be of sufficiewidth to give at least 500 mm clear passage at all points,

2.4.3 All openings in foot walk flooring for access to bottom chord platform and inspection
platforms shall be provided with strong hinged covers. These covers shall be inclined in
the maximum open psition at an angle slightly more than 9® the horizontal and shall
be provided with a locking device both for the closed and fully open positions. They shall
be so located that in their open position, they shall not foul with any moving part of the
crare. Minimum size of hatch openings shall be 600 mm x 600 mm.Opening cover for
under bridge light shall be also hinged and shall be designed for easy changing of bulbs
from the bridge platform.

25 END CARRIAGES

2.5.1 End carriages shall be fabricated from rolled §tsections or plates, or both in welded
construction to form an open web box or a solid box with essential openings suitably
reinforced.

2.5.2 The end carriages shall be amply strong to resist all stresses likely to be imposed on then
under severe service corains, including collision with other cranes or stops.

2.5.3 The end carriages shall be of sufficient width and their length shall be such that no other
part of the crane is damaged in collision.

2.5.4 The wheelbase shall not be less than"™.4f the span.

2.5.5 Suitable buikin jacking pads at a height of 300mm from rail level shall be provided on
each end carriage for jacking up the crane when changing track wheels. Jacking pads sha
not in any case interfere with the régcement of track wheels, but located as near to the
wheels as possible.

2.5.6 The end carriages shall be fitted with substantial safety devices to prevent the crane from
falling more than 25mm in the event of breakage of track rail, bogie or axle. These safety
devices shall not interfere with the removal of wheels.

2.6  Trolley Frame

2.6.1 Trolley frame shall be fabricated in one assembled unit within the scope of transport
limitations.

2.6.2 Drum bearings and supports for upper sheaves shall be so located that the load on each
of the trolley wheels shall be as nearly equal as possible.

2.6.3 The trolley frame shall be built up of rolled sections and plates to form a rigid structure
and shall be capable of withstanding all stresses developed in the working of the crane
and shall affordnaximum accessibility to mechanical and electrical parts on it. It shall be
designed such that at the highest position of hook, there shall be a minimum clear
distance of 500 mm between the lowest point of trolley obstruction on the highest point
of bottom block.
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264

2.6.5
2.6.6
2.6.7
2.6.8
2.7

2.7.1
2.7.2
2.7.3
2.74
2.8

2.8.1

2.8.2

29

The top of the trolley frame shall be provided with nskid platform preferably with
chequered plate all over except for openings required for the passage of ropes and
flexible cables for bottom block etc. The openings in the trolley &amall be such as to
keep the ropes or cables at least 100 mm away from any part of the trolley frame or
equipment to prevent damages at any position of the bottom block as far as practicable.
All mechanical and electrical equipment shall be placed altogdrolley top plate. For

any parts placed below the trolley top plate, access for maintenance, repair and
replacement shall be provided. Handrails shall be provided on the trolley.

The trolley shall be fitted with substantial safety devices to prevet titolley from
falling by more than 25 mm in the event of breakage of a track wheel, bogie or an axle.
These safety devices shall not interfere with the removal of wheels.

The trolley shall be provided with jacking pads for wheel removal. The jackingspalils

be at a height of about 300 mm from the rail level and shall not interfere with the
removal of wheels, but located as near to the wheels as possible.

Trolley frame shall be designed such that it does not project beyond the bridge girders.
Design caldlations for the trolley shall be furnished.

Hand Railings, stairs & ladders
Safety hand railings preferably of tubular construction shall be provided around all
accesses on bridge foot walks, end carriages, staircases, trolley etc. Railings shall not b
less than 1000 mm high with an intermediate railing at a height of 500 mm.
Ladders shall be provided at the following locations:

a) Crane walkway to crane gantry

b) Crane walkway to wheel inspection platform where provided

¢) Crane walkway to power collector pection platform

d) Trolley floor to crane walkway
Besides these, ladders shall be provided wherever also found necessary.
All edges or openings shall be provided with toe guards. Toe angles or bent plates
wherever required shall be 100 mm high minimum.

Repar cages
Repair cage shall be provided on the inside of the carriage for attending to the current

collectors. The repair cages shall be minimum 1000 mm wide and shall be such that two
persons can work comfortably in the space provided. The floor of thairepges shall be
about 1500 mm below the LT wheel centres except the one on which the main current
collectors are mounted, where it shall be suitably adjusted.

The cages shall be of structural steel and shall be made substantially rigid by gusset plate:
and braces, welded or riveted. Repair cages shall be provided with railings on all sides
except on the down shop lead side, which shall be provided with easily removable type
protection guards on three sides from view point of safety.

CABIKUM REMOTE CONTROL

291

The crane shall be operable from Cabin and floor through Remote Control (Joy Stick) with
transmitter and receiver.The operator cabin shall be totally enclosed with heat shield
glasses on all sides having clear visibility to the opeavir conditioner and cabin Fan
shall be provided in the cabin.Master controllers for MH,AH,CT & LT with 4 step speed
shall be located in the cabiri'ktep speed hall be 10 % of Full speed.Speed increase shall
be gradual from ¥ to 4" step.ln Remote antrol the same 4 step speed control
operation for MH,AH,CT,&LT shall be provided through Joy Stick.In addition provision for
Bell,Lights,Emergency Off operations shall be provided.
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2.9.2 The Remote Control shall be of reputed make viz., Acropolis/SNT
2.9.3 Cabin shall be provided with 5 mm thick bright steel sheet 150 mm below the cabin floor
to protect from heat below.
2.9.4 The windows of the cabin shall be of sliding type. Special vision panel shall be provided in
the floor with suitable guard. Arrangements shiadl made to ensure that whole exterior
of cab glazing can be safely cleaned without any additional scaffolding. All glazing shall be
of toughened plate glass of 6 mm minimum thickness and shall be installed from inside.
3.0 MECHANICAL EQUIPMENT
3.1 Design ofMechanisms
3.1.1 In the design of components on the basis of ultimate strength, the value of stress

factor used shall be the product of the basic stress factor and the duty factor for the
appropriate mechanism class. The basic stress / factor shall nesbé¢han 5 and the duty
factor as given below for class IV duty.

312
3.1.3

3.2

3.3
331

3.4
34.1

. Duty factor Average life
Mechanism . . —
Strength | Wear | Running time| Total life in
class : .
in hrs/day working hours
\Y, 1.6 0.7 Over 6 40,000

Components designed on the basis of life shalle rated life not less than 20 years of
333 days per year.

In designing the mechanisms, special care shall be taken such that all the component
parts are easily accessible for inspection, maintenance and case of replacement with
minimum downtime.

All machinery or equipment included under this specification must be equipped with
al¥Ste RS@OAOSAE FyR Of SFNXryOSa G2 O0O2YLXM @
requirements.

Rope drums

Rope drums shall be fabricated from rolled steel plates. All falmitarums shall be
stress relieved and 10% of the circumferential welds shall be tested radio graphically. The
length of the drum shall be sufficient to accommodate in one layer the required length of
rope for the specified lift, and in addition, not fewdhan two dead turns at each
anchored end and at least one spare groove at the other end. Each rope end shall be
clamped with minimum two clamping wedges with at least two numbers of bolts on each
clamping arrangement.

Hoist Ropes

Ropes shall conforro 1S: 22661970. Ropes shall be cross lay, 6 x 37 construction of best
plough steel with a minimum tensile strength of 1605 Kg/mm sq. Left hand lay wire
ropes shall not be used. Steel cored ropes shall be used. The factor of safety of wire ropes
shallbe not less than 8. Reverse bend in ropes shall be avoided. Only Usha Martin Wire
Rope shall be supplied.

Rope sheaves
All sheaves shall be of cast or rolled steel. All sheaves shall be identical, however,

exception may be made for equalizer sheave. @tpgalizer sheave/bar shall be mounted,
above the trolley floor and shall be easily accessible and removable from the floor of the
trolley. Equalizer sheave / bar shall be arranged to turn and swivel in order to maintain
rope alignment under all circumsta@sAll the sheaves shall be provided with strong
guards/covers to prevent slippage of wire rope from the pulleys.
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3.5
351

3.5.2

3.6

3.7
371

3.7.2

3.8
381

3.8.2
383
3.84

Track Wheels

Track wheels shall be double flanged with straight tread formailinted cranes.

The wheels shall be capable of takung misalignments in span as specified under para
5.0 on tolerances. The wheels shall be of forged steel,fre6d @aterial as per 8570

61 having a chemical composition as follows.

C % Si % Mn % P % S %
0.600.70 0.35 0.500.80 0.04 max | 0.04 max
The wheel tread should be such that it should provide a clearance of 15 mm between
wheel flange and track rail on either side for rail mounted cranes. The wheels shall have a
hardness of 30850 BHN.upto a depth of 226 mm,which gradually reduces towards the
core. The minimum diameter of CT wheels shall be 4 x 500 mm and LT wheels 8 x 500 mn
(4 drive wheels). The wheels shall be fitted to the end carriage in a manner that will
permit easy replacement. Wheel assembly and component drawings with tracings shall
be provided.

Track lubricating arrangement shall be provided for lubrication of Track

Trolley Rail
Trolley track rails made of rail steel shall be clamped to the girders withy double bolt

clamping plates spaced not more than 900 mm apart witHdee alignment blocks
between every two clamps such that the distance of a clamp from any adjacent alignment
block shall not be more than 50 mm. Rails shall be prevented from creeping in the
longitudinal direction by rail stops, riveted or welded. Thesrahall be preferable in one
length. In case multiple lengths are required to be used to build up the full length, it is
preferable that adjacent rails shall be joined with full penetration butt welds.

Buffers

Springloaded case buffers shall ovided for cranes and fitted on the four corners of

the crane for long travel mechanism. For trolley, the buffers shall be of tough rubber type
fitted at the four corners of the bridge girders. The buffers shall preferably be provided
above the centre tie of the track rail. Buffers shall be rigidly bolted such that the bolts
are not in direct shear. Spring loaded case buffers shall have sufficient energy absorbing
capacity to bring the unloaded crane to rest from a speed of 40% of rated speed.

The buffes shall be located such that a minimum clearance of 100 mm is available
between the buffer edge (in compressed condition) and any projected crane component.

Drives
For long travel motion, individual 4 drive wheel shall be provided. The tenderer shall
indicate what precautions are taken to ensure synchronized running of the drive motors
to prevent cross running of the crane. 50% of the long travel wheel shall be positively
driven.
All parts of the long travel drive shall preferably be located abovedpetatform.
No part of the hoist and cross travel mechanism shall project beyond the trolley platform.
The trailing cables and pendent cables shall be supported on moving trolleys so mounted
on the crane bridge that the trolleys are easily accessibien@intenance and convenient
replacement from the bridge platform. The cables shall be protected from heat and
flames. Details of the cable trolleys shall be supplied.
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3.9

3.9.

Gearing
1 Straight and helical spur gear shall normally be used for all motiMesm and bevel

gears shall not be used without specific permission from purchaser. First and high speed
reductions shall be through helical gears. All first reduction pinions and also other pinions
shall preferably be integral with the shafts. Gear tostall be preferably cut in metric
module system. Material and hardness of Gear and Pinion shall be as follows.

ltem Material Hardness
Gear EN 8 250 BHN
Pinion EN24 280 BHN

3.10 Gear boxes

3.10.1  All gears shalbe completely enclosed by covers firmly attached to brackets or

other parts of crane. All gears shall be enclosed in oil tight casings. All gear shafts shall be
supported on bearings and mounted secured in gearbox. The gear boxes shall be fabricated
type. Fabricated gear boxes shall be stress relieved. Covers shall be split horizontally at each
shaft centre line and fastened and arranged so that the top half can be removed for
inspection and repair of the gears without disturbing the bottom half. The ge=es shall be
provided with breather vents, oil level indicator dip sticks and easily accessible drain
plugsSpeed reduction shall be through 3 stage or more for MH,AH,CT &LT gear boxes.Gear
box design calculation shall be furnished, clearly mentioning tinput & output shaft
diameters.Power rating shall be not less than 1.5 times the Motor power rating

3.11 Bearings
3.11.1 Ball and roller antifriction bearings of SKF make shall be used throughout except where

specified otherwise. Rated life of ball and roller hegs shall be not less then total life in
working hours given in para 3.1 above. Life of bearings shall be calculated in accordance
GAOK YIFydzZFl OGdzNBNRA NBO2YYSYyRIGAZ2Yyaod | §f
wrought steel bolted to a rigid portionfacrane structure by at least 4 bolts. Housings
shall be split at the shaft centre line to permit removal of the shaft. The underside of the
base of each bearing pedestal shall be machined and shall bear upon a machined surface.

3.11.2 Grouped grease lubrication system or bearings shall be provided wherever possible.

Minimum internal diameter of grease pipes shall be 6 mm. All pipe work shall be securely
fixed, protected from damage and accessilieoughout. All the accessible greasing
points shall be provided with grease nipples.

3.11.3 Initial filling of lubricants for gear boxes, shall be supplied by the tenderer along with the

crane.

3.12 Couplings

Motor shafts shall be connected to gear extension shéifteugh full flexible tapered
bore couplings with key and locking nuts. For driving hoist drum, flexible couplings shall
be used between hoist rope drum and hoist gear box output shaft. The type of couplings
used between the output shaft of hoist gear baxd the drum shall be of well tried out
design and the tenderer shall furnish the coupling arrangement drawing showing the
details of the coupling along with his tender. Geared couplings shall be used between
gear box output shaft and intermediate shaft end shaft and wheel axle. The couplings
shall be made of cast or wrought steel and are to be designed to suit the maximum
torgue required to be transmitted or to suit the total braking torque of the mechanism
whichever is greater. All couplings shall pvided with suitable sheet steel guards.
Lubrication facilities shall be provided for all geared type couplings.
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3.13 Bottom Blocks

3.131 Main Hoist Bottom Block shall be Heavy Duty with rotating hook with locking
arrangement and safety latch. The bottom Ndkéck shall be designed such that separate
Bale for lifting Ladle with liquid metal can be attached to the hook.Aux.Hoist Bottom
Block shall be Heavy duty with rotating hook and locking arrangement and safety latch.

3.13.2 Assembly and component drawings wittat¢ings shall be provided for MH,&ABhatch
blocks and components.

3.14 Guards

3.14.1 The cranes shall be provided with necessary safety guards etc. including but not limited to
the following:

3.14.2 Guards of an approved design, which will push forward or off the traclobject placed
FONRPaa A0 &adzOK a | LISNaA2yQa F220G 2NJ |
carriage.

3.14.3 All wheels, couplings open gears etc. shall be provided with covers opening on strong
hinges. These covers shall preferably be made of minimum Shiuk plates. All heavy
covers shall be provided with inspection windows.

3.14.4 The derailment guards shall be provided on the bridge and trolley.

3.15 Lifting Jacks
3.15.1 On trolleys and end carriages suitable lugs or pads shall be provided at convenient

locations to fam jacking points for portable hydraulic or mechanical screw jacks.

4.0  Electrical Equipment( with VVVFE Drive)

4.1  All items of electrical equipment commencing from main current collector gear on
the crane shall be included in the offer. The crane electrics sitdlide power
disconnecting switch immediately after the main collector gear,
protectiveswitchgear, motors, Airconditioned VVVF Drive
panels,, thrusters/brakes, limit switches, power and control cables, socket outlets,
lighting distribution panel and ligimg fixtures with lamps, bridge current collector
system, indication lamps, pushbuttons and equipment earthing materials.All
sundry erection material required for installation and commissioning of electrical
equipment with cable laying and fixing accesssishall be included in the scope
of supply of the successful tendere

4.2  Standards
4.2.1 The equipment shall be selected, assembled and tested in accordance with
the latest Indian Standards Specification 1S: 4137 for class IV duty crane
and subject to any modifation and requirements specified.
4.2.2 Where Indian Standards are not available the equipment shall conform to
generally adopted code of practices.
4.2.3 The equipment shall also conform to the late Indian Electricity Rules as
regards safety, earthling and other essial provisions specified therein.
4.3  System Voltage
The power at the down shop leads will be available at 415 volts, 3 phaseird, 50 Hz.
The following standard voltages shall be adopted for the cranes

i) 415 volt, 3 phase 50 Hz, AC - For motorsand electrehydraulic thrustors
i) 240 volt, 1 phase 50 Hz, AC - Lighting
i) 240 Volt;phase,50 Hz,AC - For Control Circuit.
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The different voltages memned above other than 41%olt, 3 phase, 50 Hz, shall be
obtained through individual transformer and transforrectifier units connected to the

415 volt, AC supply. Each transformer shall be provided with £ 5% tappings for secondary
voltage variation.

4.4 Current collection

4.4.1 Bridge Travel
4.4.1.1The shop where the crane is to be supplied is provided with down shop leads and one

Crane of capacity 85/25 T will be working in the same bay.

4.4.2 Trolley Travel
4.4.2.1For trolley connectors, flexible cable arrangeinwith PCP sheathed butyl rubber

insulated cable LAPP make shall be used. The flexible trailing cable shall be of multi
standard copper conductors with permanent terminations on the bridge and the trolley.
The cable shall have ample length and shallugperted by means of properly designed
movable clamps which shall be fitted with rollers mounted on bearings and shall run
freely on a guide rail allowing relative movement of bridge and trolley without undue
stress or wear on the suspended cables.

4.4.2.Bare copper wires shall not be used as trolley conductors

4.4.2.3Cable selection calculation for all drives shall be submitted with the offer.

4.4.3 Collector shoes
The main current collectors shall be of double Hinged cast iron gravity type. Double
collectorshoes with adequate current carrying capacity shall be provided for all the three
phases and single shoe for the earthed conductor.

4.4.4 Collector Shunts
Current carrying copper braided shunts on all the collectors shall be designed so that
there is no dangerof contact with adjacent collectors. The shunts shall be easily
replaceable

4.45 Mounting
All the collectors shall be mounted on rigid steel staffs and suitably insulated therefrom.
Collectors shall be designed and mounted so that these are readily accefsible
maintenance works

45  Motors

451 General
The motors shall be totally enclosed type Squirrel cage induction motors suitable for
VVVF Drives with antifriction bearings. The motors shall be designed for heavy duty
reversible crane service, either non ventilated surface fan cooled, depending on the
YI ydzZFI OGdzZNEND& &Gl yRI NRCI9FOR FdzZ f & O2y T2 N.

452 Duty Cycle
All the motors offered shall be suitable for heavy duty reversible crane service having
duty cycle rating not less than 40% ED, 300 Start$iper,S4 duty .

453 Motors Rating

4.5.3.1 The motor rating for the crane shall be computed as per IS 4137 that they meet the duty

cycle requirements specified. The following service factors shall considered for
selecting the motors for cross and long travel motions.

Duty class of crane Service factors

A\ 15 1.6
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4.5.3.2 A sample calculation on the selection of motor ratings for crane shall be submitted along
with the tender.

454 Torque
The pull out torque of the motors at rated voltage and frequency shall be minimum 275%
of the rated torque.

455
The motors shall have minimum class H insulation. The temperature rise of motors for the
type of insulation adopted with cooling air temperature of less thah@#%s measured by
thermometer shall be as follows:

Part of Machine Class of insulation

B F H

A.C winding of inductior

65° C 80°C 100°C
motors

Proper derating shall be provided, where specified, for motors operating in higher ambient
temperatures.

4.5.6 Speed selection
Synchronous speed of mafs hall be limited to a maximum of 1000 rpm. The selection of
motor speed shall be generally as follows:

Upto 37KW - 1000 rpm
45KW to 110 KW - 750 rpm
Above 110 KW - 600 rpm

All motors shall be selected for a safe running speed of at least times the
synchronous speed.

4.5.7 Other features

45.7.1 All the Squirrel cage motors shall be continuously rated and amply dimensioned to

withstand frequently repeated current surges.

45.7.2 The terminal boxes shall be properly insulated and of adesjgete for terminating
aluminum conductor cable. The terminals shall be easily accessible when the motor is
installed on the crane trolley.

45.7.3 Electrehydraulic brakes shall have a separate brake drum and coupling face shall not
be used as a brake drum. Beakshall preferably be mounted on the load side of the
drive.

45.7.4  All motors shall be adequately braced to withstand the repetitive starting / stopping
and accelerating forces.

4.6.0 Controls:

4.6.1Control Panels

4.6.1.1 VVVF Drive panels shall be proviftedeach motion of the crane. The panels shall be

fabricated type cubicle made of 3 mm thick sheet steel. The panels shall be made
completely dust and vermin heat proof by having heat resistant gaskets at all joints and
opening including the panel doorgentilation openings shall have screen protection where
provided. All power and auxiliary contactors, magnetic over load relays, time delay relays
etc. shall be housed in the respective cubicles. It is essential that for each mechanism, all
the accessoriebe accommodated in separate cubicles. HRC fused in the main power circuit
are to be provided. All control panel doors shall be provided with separate latches (Aldrops)
for locking purpose.

PAGEO0



46.1.2

4.6.1.3

4.6.1.4

4.6.1.5

4.6.1.6

4.6.1.7

All the VVVFD panels shall be located in a separate Adlitemned cubicle mounted

on Crane Drive Bridge platform

Arrangement of contactors, terminal blocks etc. inside the panels shall be in an
approved manner with due consideration to the vibration encountered in the
operation of the crane. The terminals shiaé so located that chances of flashovers
between live terminals are minimized due to falling and accumulation of conducting
dust on the terminal blocks.

VVVEF Drives shall be provided for all motions viz., MH,AH,CT, & LT with 4 step speet
with 1% step mico speed.The selection of each drive shall be atleast 50 % higher
than the selected Motor Rating.All contactors shall be provided with two spare N.O.
and two N.C auxiliary contacts whether auxiliary contacts are used in the circuit or
not.

There shall be qovision of at least four spare terminals in the terminal block
provided. Power and control cables shall be segregated. All the equipment and
power/control terminals shall have proper identification labels in accordance with
the circuit diagram and the pasv/control cables shall have white inter locked type
ferrules having black engravedumbers for easy identification at the time of
replacement and maintenance.

The electrical clearance in air between all live parts of different polarity and voltage
and betveen live parts and earth shall be minimum 75 mm.

The manufacturer shall incorporate standby facility in case of failure of any VFD to
facilitate continuity of crane operation without production loss

4.6.2 Control Characteristics of Different Mechanisms

46.2.1

46.2.2

Hoists
For hoists motions controlled lowering shall be provided by an electrical braking
system without the use of mechanical brake and the circuit shall enable any load upto
test load to be lavered with safety and the motor shall remain stable during
lowering.The Drive shall withstand for sudden reversal operation in the Master
control operation of MH & AH.The Hoist Drive shall be selected for positive Braking
action in Full load and 125% Hudlad.Hoist Control shall be so designed that the hoist
brake shall reset positively whenever motor power fails due to any reason..
The controls shall have basic inherent protective features as follows:
a) The VVVF Drive selected for Hoist shall be 50% higligrg than the
respective Motor.
b) In case of failure of VVVF Drive ,standby facility/arrangement shall be
incorporated for safely handling the load without causing production loss.
c¢) Overload relays shall be provided separately for Main Motor and Thruster
Motor.
Long travel & cross travel
The controls shall have the following basic features.

@ The control shall ensure synchronous operation of the individual motors
prevent unequal torque conditiawhich result in cross running of the m

(b) The control shall be so designed to suit the actual operating conditions of the
drive to that skidding of the wheels is prevented and the drive is operated
smoothly as per the duty requirements.

© The control shall beso designed in the Two/Four motor drive of bridge
travel,as to permit 50% motor operation in case of emergency.

(d) The VVVF Drive selected for CT/LT shall be 50% higher rating than the respective

Motor.
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(e) In case of fare of VVVF Drive ,standbiacility/arrangement shall be
incorporated for safely movinthe Crab/Crane without causirgyoduction loss.
(f) Overload relays shall be provided separately for Main Motor and Thruster
Motor.

5.0 Electrical Equipment( with Plain RotoreRistance Control)

5.1  All items of electrical equipment commencing from main current collector gear on
the crane shall be included in the offer. The crane electrics shall include power
disconnecting switch immediately after the main collector gear, protewich
gear, motors,control panels,, thrusters/brakes, limit switches, power and control
cables, socket outlets, lighting distribution panel and lighting fixtures with lamps,
bridge current collector system, indication lamps, pushbuttons and equipment
earthing materials.All sundry erection material required for installation and
commissioning of electrical equipment with cable laying and fixing accessories
shall be included in the scope of supply of the successful tenderer.

5.2  Standards

5.2.1 The equipment shall bselected, assembled and tested in accordance with
the latest Indian Standards Specification 1S: 4137 for class IV duty crane
and subject to any modification and requirements specified.

5.2.2 Where Indian Standards are not available the equipment shall conform t
generally adopted code of practices.

5.2.3 The equipment shall also conform to the late Indian Electricity Rules as
regards safety, earthling and other essential provisions specified therein.

5.3  System Voltage
The power at the down shop leads will be avdeadit 415 volts, 3 phase,dwire, 50 Hz.
The following standard voltages shall be adopted for the cranes

i) 415 volt, 3 phase 50 Hz, AC - For motors and electrdnydraulic thrustors
i) 240 volt, 1 phase 50 Hz, AC - Lighting
11)) 240 Volt;phase,50 Hz,AC - For Control Circuit.

The different voltages mentioned above other than 415 volt, 3 phase, 50 Hz, shall be
obtained through individual transformer and transformexctifier units connected to the

415 volt, AC supply. Each transformer shall be provided with £ 5% tappings for secondary
voltage variation.

5.4 Current collection

5.4.1 Bridge Travel
5.4.1.1The shop wdre the crane is to be supplied is provided with down shop leads.

5.4.2 Trolley Travel

5.4.2.1For trolley connectors, flexible cable arrangement with PCP sheathed butyl rubber
insulated cable LAPP make shall be used. The flexible trailing cable shathllé-of
standard copper conductors with permanent terminations on the bridge and the trolley.
The cable shall have ample length and shall be supported by means of properly designed
movable cable trolleys which shall be fitted with rollers mounted on bearargl shall
run freely on a guide rail allowing relative movement of bridge and trolley without undue
stress or wear on the suspended cables.Alternatively cable drag chain is acceptable,
which shall be laid on non drive (trailing) platform of the crane.
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5.4.2.Bare copper wires shall not be used as trolley conductors
5.4.2.3Cable selection calculation for all drives shall be submitted with the offer.
5.4.2.4Cable trolleys for trailing cables of trolley travel shall be of sturdy deS3igatrolleys
shall be supported on | beam 100 mm.Alternatively.Cable drag chain is acceptable.
5.4.3Collector shoes
The main current collectors shall be of doullienged cast iron gravity type. Double
collector shoes with adequate current carrying capacity shafirogided for all the three
phases and single shoe for the earthed conductor.

5.4.4 Collector Shunts
Current carrying copper braided shunts on all the collectors shall be designed so that
there is no danger focontact with adjacent collectors. The shunts shall be easily
replaceable

5.4.5 Mounting
All the collectors shall be mounted on rigid steel staffs and suitably insulaézd from.
Collectors shall be desigd and mounted so that these are readily accessible for
maintenance works

5.5 Motor

5.5.1 _General
The motors shall be totally enclosed type glipg induction motors with antifriction
bearings. The motors shall be designed for heavy duty reversible craneeseither non
ventilated or surface fan cooled, depending on thmanufacturersstandard and fully
conforming to IS: 326 1970.

5.5.2 Duty Cycle
All the motors offered shall be suitable for heavy duty reversible crane service having
duty cycle rating at less than 40% ED, unless specified otherwise.

5.5.3 Motors Rating

5.5.3.1 The motor rating for the crane shall be computed as per IS 4137 that they meet the

duty cycle requirements specified. The following service factors shall considered fornggetbet

motors for cross and long travel motions.

Duty class of crane Service factors

v 15 1.6

A sample calculation on the selection of motor ratings for crane shall be submitted along with
the tender.

5.5.4 Torque

The pull out torque of the motors atited voltage and frequency shall be minimum 275% of the
rated torque.

5.5.5 INSULATION:
The motors shall have minimum class H insulation. The temperature rise of motors for the
type of insulation adopted with cooling air temperature of less thah@&s measured by
thermometer shall be as follows.

Part of Machine Class of insulation

B F H

A.C winding of inductior

65°C 80°C 100° C
motors
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Proper derating shall be provided, where specified, for motors operatinggimehiambient
temperatures.
5.5.6 Speed selection
Synchronous speed of motors hall be limited to a maximum of 1000 rpm. The selection of
motor speed shall be generally as follows:

Upto 37KW - 1000 rpm
45KW to 110 KW - 750 rpm
Above 110 KW - 600 rpm

All motors shall be selected for a safe running speed of at least two times the
synchronous speed.
5.5.7 Other features
5.5.7.1  All the Slip ring motors shall be continuously rated and amply dimensioned to
withstand frequently repeated current surges.
5.5.72 The terminal boxes shall be properly insulated and of adequate size terminating
aluminum conductor cable. The terminals shall be easily accessible when the motor is
installed on the crane trolley.

5.5.7.3 Electrehydraulic brakes shall have a separate brdka&n and coupling face shall not be
used as a brake drum. Brakes shall preferably be mounted on the load side of the drive.

5.5.7.4 All motors shall be adequately braced to withstand the repetitive starting / stopping and
accelerating forces

5.6.0 Controls:

5.6.1Control Panels

5.6.1.1 Individual control panels shall be provided for each motion of the crane. The panels shall
be fabricated type cubicle made of 3 mm thick sheet steel. The panels shall be made
completely dust and vermin heat proof by having heat resistant gaskets at all joints and
opening including the panel doors. Ventilation openings shall have screen protection where
provided. All power and auxiliary contactors, magnetic over load relaysdetay relays
etc. shall be housed in the respective cubicles. It is essential that for each mechanism, all
the accessories be accommodated in separate cubicles. HRC fused in the main power circu
are to be provided. All control panel doors shall be patedi with separate latches (Aldrops)
for locking purpose.

5.6.1.2 All panels shall have a lockable type frdwriged door, which can be lifted and
removed to have an easy access for maintenance.

5.6.1.3 Arrangement of contactors, terminal blocks etc. inside the parteddl be in an approved
manner with due consideration to the vibration encountered in the operation of the
crane. The terminals shall be so located that chances of flashovers between live
terminals are minimized due to falling and accumulation of conductingt on the
terminal blocks.

5.6.1.4 For the power circuits, minimum 30 amps contactors shall be used. The contactor rating
above 30 amps shall be max 150 % of the motor FL current.Auxiliary control contractors
less than 10 amps shall not be used.

5.6.1.5All contactorsshall be provided with two spare N.O. and two N.C auxiliary contacts
whether auxiliary contacts are used in the circuit or not.

5.6.1.6 There shall be provision of at least four spare terminals in the terminal block provided.
Power and control cables shall be segpted. All the equipment and power/control
terminals shall have proper identification labels in accordance with the circuit diagram
and the power/control cables shall have white inter locked type ferrules having black
engravednumbers for easy identificen at the time of replacement and maintenance.
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5.6.1.7 The electrical clearance in air between all live parts of different polarity and voltage and
between live parts and earth shall be minimum 75 mm.

5.6.1.8 Control panels shall be well braced to the crane dinee leaving at least 150 mm
clearance at the bottom and shall be provided with adequate lifting lugs.

5.6.2

Control Characteristics of Different Mechanisms

5.6.2.1Hoists

For hoists motions contridd lowering shall be provided by an electrical braking
system without the use of mechanical brake and the circuit shall enable any load upto
test load to be lowered with safety and the motor shall remain stable during lowering.
Hoist control shall be soedigned that the hoist brake shall reset positively whenever
motor power fails due to any reason.

The controls shall have basic inherent protective features as follows:

b)

f)

9)

h)

All Contactors should be tripigole magnetic type designed for crane duty
and should b rated to suit the accelerating and reversing service
requirements of the induction motor selected for the hoist.

All directional contactors shall be electrically interlocked to prevent
simultaneous closing of any two resulting in heavy sloxtuits onthe
system.

Sequence of operation should be automatic over tideday relays. The
secondary resistances and tirdelay relays shall be so selected that the
peak accelerating or decelerating transient torque is limited to 180% of the
motor rated torque.

If an accelerating contactor or relay fails in service, the next accelerating
step shall be automatically locked out.

If any secondary contactor opens out during lowering, resulting in
excessive sudden over speed of the load, the motor shall be instantly
dismnnected from the power lines and permit the electrical brakes to
apply immediately bringing the motion to a rapid standstill.

If a directional contractor drops out in operation, the electrical brake shall
be instantly applied to hold the load from overeggling and bringing the
motion to a safe stop.

If the electric brakes suddenly drops due to failure of its control contactor,
full secondary resistance shall be automatically introduced into the motor
circuit to prevent heavy momentary current surges be electric system.
Creep speed for the hoist shall be provided by means of planetary gear box
with creep motor and brakes.

5.6.2.2Long travel & cross travel

The controls shall have the follavg basic features.

@ The bridge and trolley controls shall be designed as reversing, plugging or
automatic dynamic braking system, where the motion could be accelerated or
decelerated smoothly and rapidly in either direction.

(b) On the first point, the controshall provide sufficient torque to overcome the
static friction and start the motion without jerk or skid on the wheels.

(© The motion shall start and accelerate smoothly with the accelerating peak
limited to about 180% of the rapid torque of the motor.

PAGES5



(d) The control shall ensure synchronous operation of the individual motors
prevent unequal torque conditions which result in cross running of the m

(e) The control shall be so designed to suit the actual operating conditions of the
drive to that skidding ofhte wheels is prevented and the drive is operated
smoothly as per the duty requirements.

) The control shall be so designed in the twin motor drive of bridge travel,as to
permit single motor operation in case of emergency.

5.7 Contactors

5.7.1 The current rating of alhe contactors shall be at least 150% higher than the respective
motor full load current the specified duty cycle. However, while computing the rating of
the contactors, proper allowance shall be given for high currents that may be
encountered on accountf singlephase dynamic braking, plugging or D.C injection as per
the control scheme chosen. The current ratings of the contactors, both for stator and
rotor shall be indicated in the tender.

5.8 Resistors :

5.8.1 The resistors shall be aipoled,robust,heavy dutycorrosion resistant punched steel grid
type and of minimum 10 minutes duty rating. Wire wound resistors shall not be used.
Additional taps for changing the resistance points shall be included in each box.The make
of Resistance Box shall be ELEKTROMAG ONLY

5.8.2 Each motion of the crane shall be provided with individual resistance racks and these shall
be properly fixed so as to withstand the vibration of the crane.Feph&se
circuit,resistance boxes in single phase execution shall be provided.Proper vemtilatio
shall be provided with the resistance racks.

The electrical clearance in air between resistors and earthed metal shall be a minimum of
100 mm.Cable entry shall be from bottom and the terminal arrangement shall be such
that cables do not get loose due Wb

5.9 Brakes

5.9.1 All the motions of the crane shall be provided with eledtsadraulic thruster brakes of
well-tried-out make The thruster brakes shall be quick operating type both for opening
and closing strokes. Operating characteristics of thrustor brakds, eé@sign data and
other technical details shall be supplied.

5.9.2 Double shoe brake shall be provided for each drive. Two individual brakes shall be
provided for hoist drive on input pinion shaft. Each brake shall be designed for a
minimum of 125% static momérmonsidering that the full load can be held by one brake
alone safely. Additional Emergency Brake of Electromagnetic DC type shall be providec
for Hoist application to be mounted directly on the Hoist drum. The braking torque for
trolley and bridge mechasm shall be minimum of 100% full load torque of the drive
motor, unless otherwise specified.

5.9.3 The brake shoes shall be of hinged type. Brake levers shall be forged or fabricated or of
cast steel. Hinge pins shall be of hardened alloy steel and shall beali¢nl. The hinged
pins shall be provided with steel bushes at bearing points. Brake drums shall be of forged
or cast steel and completely machined and dynamically balanced. The rubbing surfaces of
brakes shall be smooth and free from defects. The temjpeeaattained by the rubbing
surfaces under service conditions shall be such that their operation is not impaired. The
temperature of rubbing surfaces of all brakes shall not exceed CO@r fabric lining and
200° C for asbestos or metal lining. All beskshall be provided with a simple and
accessible means of adjustment to compensate for wear and removal of brake lining. The
width of the brake drum shall be 5 to 10 mm more than the width of the brake shoes.
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5.10Limit switches

5.10.1 All hoist motions sall be provided with heavy duty limit switches to prevent the crane
hook from over hoisting. This limit switch shall be screw type withresltting feature
and be incorporated in the control circuit of the respective drive motor. Apart from this,
one cainter weight operated back up limit switch shall also be provided in the under
voltage release circuit of the incoming air circuit breaker/ main contactor.

5.10.2 Lever type limit switches shall be provided for CT & LT

5.11 Circuit Protection

5.11.1 One metal/clad triplepole loadbreak isolating switch shall be provided as close as
possible to the main current collectors when the main power conductors are located
away from the cabin. This switch shall be without any fuse.Four rotddl loadbreak
isolators are to be provide at four corners of the bridge to cualff the power supply
under emergency condition by tripping the main contactor over these isolators.

5.11.2 Main Protective Panel
The crane shall be provided with a central protective panel which shall be of totally
encloseaype and shall be mounted in a convenient position on the crane platform. This
protective panel shall be provided to control the main incoming power to the crane and
shall be capable of quick removal of the power to all the drives of the crane overea sing|
emergency control switch mounted separately in the Remote control station for
emergency. The protective panel shall be provided with all necessary control devices
including the following:

(@ Triplepole moulded case circuit breaker complete with instantamgo
magnetic ever current releases and shall have a minimum si@uit
capacity of 35 KA. The rating of the magnetic over current relays shall
be adjustable and shall have minimum rating equal to 6 times the rated
full lead current of two largest motordn case where it is difficult to
provide the minimum over current relays with the circbiteakers with
an interrupting rating of 15 KA may be selected with the approval of
the purchaser. The circulireaker shall be manually operated, with the
handle prdruding out of the panel. The MCCB must be designed for
operation in a vibrating service and the supplier shall guarantee that
the mechanism is specially designed for troufske operation on
heavy duty E.O.T cranes.

(b) One number triplepole line contractorof suitable capacity to isolate
total power to the crane in case of emergency through emergency P.B
in pendent station.

© One triplepole heavy duty type isolator of adequate current carrying
capacity shall be provided for each motor power circuit fotagon of
power supply where required for operation and maintenance.

(d) One double pole isolating switch with two HRC fuses for primary power

supply to the control transformer.

(e) One 415/240 V control transformer provided with £ 5% taps on the primary side. The
control transformer capacity shall be so selected that voltage drop due to
simultaneous closing of the magnetic contactors of multiple drives shall be
maintained to theminimum. The anticipated voltage drop on the basis of which the
central transformer is selected shall be indicated.
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Q) One multiple contact auxiliary contactor with 240 V AC coil for feeding control supply
to the different motor control panels.

(9 Singlepole grip type HRC fuses shall be provided in each central circuit in series with
the contact of the auxiliary contactor specified above for central circuit protection to
the individual motor panels.

(h) One pilotindicating lamp on the panel door to indicatiee availability of power at
the protective panel. The pilot lamp shall have grip type fuses.

) One doublepole 25 amp switch with fuses for control of the crane lighting.
512 Crane Lighting system
5121 The crane lighting system shall consist of the following

a) One 45/240 V lighting transformer which shall be designed for a minimum
continuous rating of 2.5 KVA. This transformer shall be separately mounted outside
0KS 2LISNFYG2NRa OFoAy>S AF RSIldzrdS &L OF

b) One metatclad lighting distribution boaraith one double pole loadbreak
incoming switcHuse unit and 4 nos. double pole outgoing swifale units for
controlling 4 nos 400W under slung light fittings (HPMV lamps.)

c) Four 400 W HPMV lamps under slung lighting fittings with dispersivedRedar
complete with lamps, and provided with shock absorbing and-sming suspension
device.

e) Two 240 V two pole and earth metallad plug and sockets distributed on the
crane bridge for taking power to portable hand lamps and tools.

5.13 Cabling
5.13.1 All wiring for power, control and lighting etc. shall be carried out with 1.1KV grade

heavy duty PVC insulated and PVC sheathed armoured cables laid on open racks and
adequately clamped.

5.13.2 All power cableshall be minimum 10 Sq mm aluminium and control cables minimum 2.5
sq mm copper. Single strand cables shall not be used on the crane except for lighting
circuits.

5.13.3 All cables exposed to direct heat radiation shall be of special insulation run though steel
channels provided with heat resistant material. Power and control cables shall not be
bunched together. When it is necessary to lagwer and control cables in the same
trough, care shall be taken to segregate them as far as practicable.

5.134 All cables shallconfirm to IS 996&art-l 1981.A certificate to be furnished from
manufacturer of cables.

5.135 Cable selection calculation for all power cables ( Copper & Aluminium) shall be submitted
with the offer.

5.13.6 Only LAPP make cables shall be supplied for both poweca@mtdol cables.

5.14 Earthing
The crane structure, motor frames and metal frames of all electrical equipment including

metal conduits, cable trays etc.shall be effectively connected to the earth by independent
earthing strips to confirm to the requirements dfe Indian Electricity Rules. Equipment
fed by flexible cables shall be earthed by means of spare core provided with the flexible
cable. Ultimately the earthing of the crane shall be effected through the 4th collector of
the down shop leads provided indhbay.
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6.0 Tolerances
6.1 The cranes shall be manufactured as per the tolerances specified below:

a) Span over L.T Wheels . +/- 6 mm up to 40 meters.
+/- 7.5 mm above 40 meters.

b) Diagonal on wheel :+/-5 mm

c)Trolley track gauge - -3#hm

d) Long travel wheel alignment =3:6 mm

e) Tilt of wheels or balance axle : +/-0.25
f) difference in height between trolley rails (H) in relation to thelley track gauge(s)

shall be within the following tolerances.

S(mm) H(mm)
Upto 2500 4
2500 to 4500 6
above 4500 8
g) speeds at full notch rated load, voltage and frequency:
Hoisting : +/-10%
Lowering : + 20%;10%
Traversing &
Traveling : +/-10%
Wheel load : +/- 3 % of calculated value

h)

7.0 Drawings for approval

7.1The scope of work of the successful tenderer shall cover submission of drawings and data
for eachof the cranes as per the General conditions of Contract. The drawings for approval
shall specifically include the following:

9)

h)
1)
)

The detailed general arrangement drawings containing all basic dimensions of vital
particulars of the crane. These drawings sHoirldicate number and location of
joints provided on the girder plates, C.T. rails etc. Separate detailed drawings of such
joints shall be submitted.
General arrangement drawing of the trolley.
Individual drive assembly drawings for the hoist, crosserand long travel.
Cable routing on bridge, end carriage, trolley, cabin etc.
Arrangement drawing showing details of cross conductors with relevant spacings and
dimensions.
Location and mounting arrangement of cornitrpanels, rectifier units etc. on the
bridge.
/| 2y ONRE SldzALIYSY (G adzZd)d ASNEQ aOKSYI GAO
along with contractor sequence diagram, speed torgue charatiesi and
explanatory notes.
External wiring connection diagram.
Assembly and component drawings of CT,LT wheels,MH, AH snatch blocks
Assembly and component drawings of MH,AH,CT and LT gear boxes.
Break up of weights of the crane as mentioned belowrdifteal design.

1) Total weight of crane including electrical equipment.

2) Total weight of trolley including electrical equipment.

3) Weight of each bridge girder as assembled ready for erection, with and

without mechanical and electrical components.
4) Weight ofeach end carriage as assembled ready for erection.
5) Weight of heaviest mechanical component.
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[) Any other component drawings, type test certificates or information which may be
called for by the purchaser for clarification and scrutiny prior to dohgpthe same.

7.2 Drawings to be submitted before dispatch of the crane
The successful tenderer shall submit one set of tracings and 5 sets of prints of following drawings
and 5 sets of instruction manuals.

a) Approved drawings mentioned in clause 6.1

b) In addtion to above drawings following drawings tracings and prints shall be
submitted.

1. All gear box assembly and component drawings.
2. Cable trolleys,Brake drums
3. Snatch blocks assembly and components
4. CT,LT Wheels assembly & components
8.0 Testing of cranes
81 ' G YI ydzZFIl O dzZNBNRA ¢2NJ &

The crane supplier shall put up the crane for inspection at his works and the following

tests shall be carried out by him in the presence of the purchaser or his authorized

representative.

a) Dimensional checkAll the dimensions fothe crane shall be checked as per the
approved general arrangement drawings. Diagonal measurement of the crane and
trolley shall also be carried out in the fabrication shops before dispatch to site.

b) Deflectim test The deflection of the bridge girders shall not exceed 1/900 of span
with the fully loaded trolley stationed at mispan and the safe working load at rest.
The measurement shall not be taken on the first application of the load. The datum
line or meaasuring the deflection should be obtained by placing the unloaded trolley at
the extreme end of the crane span.

c) Permanent setThe girder shall be tested for permanent set by applying 125% of the
safe working load when the trolley is stationed at rsghn At the end of the test
there shall be no sign of permanent set of the girders.

d) Performance testFor checking the performance of the hoisting and trolley motions,
load/speed tests shall be carried out. For checking the long travel drive mechanism,
idle running of the LT wheels shall be performed.

82! i t dzNDKIF &A&SNR& t NBYAaSa
Since the erection and commissioning of the crane is also entrusted to the crane supplier,
he shall perform the following tests on completion of erection of the crane at site.

a) Tests agnumerated above under clause 7.1.

b) Height of lift Height of lift shall be checked by measuring the length of hook
travel from the topmost position to the bottoAmost position and this shall
not be less than the lift specified.

c) Speed Tests

i. All the motiors of the crane shall be tested with rated load and rated
speeds shall be attained within the tolerance limits indicated under
clause 5.0.

ii. All the motions of the crane shall be tested with 25% over load in
which case the rated speeds need not be attained te crane shall
show itself capable of dealing with the overload without difficulty.

d) Performance tests

| .For checking the performance of the hoist motion the speed at
different load at during hoisting and lowering shall be found
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8.3

9.0

out and the load/speed characteristics shall tally with the
speed/torques submitted.
i) For the performance of long travel and cross travel motions, the
crane shall be tested with rated load .
e) Brake Tests
1)The hoist brakes shall be tested so as to enable toebttad
movement under all conditions without any sudden jerk on the
load The brakes shall also be tested with overload condition.
ii.) The long and cross travel brakes shall be capable of arresting
the motion within a distance in meters of equal to 10% of the
rated speed in meters/minute.
iii) The braking path of the Crane Motion shall be within the
distance calculated from the following formula.
S=VIC1xC2
Where S= Braking path in metres
V=Speed of Mabn in Metres /Min
C1=1.7 for Hoist & 1.5 for travel
C2= 80 for Hoist & 20 for travel
f) Limit switch tests
Limit switches for all the motions shall bested for their proper operation
and shall be set right so as to obtain the required hook approaches and lifting
height.
g) Insulation and other test as mentioned in 1S 4137 shall also be carried

TEST CERFICATES

Test certificates of principal membeasid bought out items shall be submitted in three

sets each prior to inspection of the carne as scheduled below.

a) Principal steel members for bridge, end carriages, Trolley.

b) Wheels of L.T and C.T

c) Wire rope.

d) Hooks, Sheaves.

e) Gears and Pinions.

f) Gear Box.

g) Hoist Drum.

h) Electric Motors.

i) Brakes.

]) Transformers.

k) Cables.

Painting

a) Complete crane shall be sand blasted to white and immediately thereafter followed
by one coat of1) Red lead to 1S:102 or 2) Red oxide zinc chromate to 1S:2074. Before
sand blasting deposits such as oil, grease etc., are to be removed by solvent cleaning
and excess surface cleared, scale removed by hand tool / power tool cleaning.

b) Paints which havattered, gutted or otherwise deteriorated during storage shall not
be used.

¢) Paints of only reputed manufacturers and of heat resistance quality shall only be used
(Asian Paints / Berger / MRF).

dtlFAyd aKkFff o6S LI ASR | & wbhiSdall We gendza@lly OG-
carried out as per 1S:1477  (Part II).
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Girders, Hand Railing, Cabin, Repair cages, End carriages and Crab shall be painte
with golden yellow and walkways shall be painted with black.

Minimum 2 primer coats and 2 firiscoats shall be applied, each coat having a dry
film thickness of 50 to 55 microns. The total dry film thickness shall not be less than
120 microns.

The panels after sand blasting shall be painted and oven baked.

Inside of panels including supporting teaghall be painted white.

Exterior of panels, junction boxes shall be painted with D.A Grey.
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ANNEXURDBI

PRICE SCHEDULE FOR SUPPLY & ERECTION OF EOT CRANE

1.Price of 60/20 T EOT Crane with VFD

Delivery, FOR MIDHANI, Hyd. -  Rs.

2.Price of 60/20 T EOT Crane with Plain Resistance
control

Delivery, FOR MIDINW Hyd. - Rs.

2.Charges for complete erection,
Including start up, Commissioning and
performance tests of 60/20T EOT Crane - Rs.

3.Price of spares for two years normal
Working - Rs.
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MISHRA DHATU NIGAM LIMITED
(A Government of India Enterprise)

P.O.KANCHANBAGH
HYDERABAD-500 258
Telephone P 239001 (10 Lines)
Telex i 0425-6552 & 6445
Telelax + 0842-239214
Cable ¢ 'MIDHANI
RelNo. 3 Dated:
FFrom ¢ The General Manager (Commercial) Mishra Dhatu Nigam Limited,

Hyderabad-500 258,

To ¢ Tenderer

-

Dear Sirs,

INVITATION TO TENDERER FOR SUPPLY OF PLANT, MACHINERY AND EQUIP-
MENT, SUPERVISION OF ERECTION AND COMPLETE ERECTION SERVICES,

Tender No.

Briel deseription: Last date for receipt Date and time of Code word for cor
of tender tender opening respondence




1.0
11

112

113
2.0
2.1

22

23

J.40
3.1

32

33

331

332

333

334

LIST OF TENDER DOCUMENTS:

We have pleasure in enclosing the following tender documents for the above work, and
would invite you to submit your best offer.

Specification No.
with general specifications, technical data and tender drawings.

General Conditions of Contract for the supply of Equipment and Supervision of Erections,
and complete Ereclion Services.

General information on Plant site. (Annexure 1)
TENDERER TO INFORM HIMSELF FULLY:

The tenderer shall study carefully the enclosed tender documents and the documents referred
to therein before submitting his offer. The tenderer shall fully satisfy himself of the suitability
of the equipment and layout as Indicated in the tender documents and take full responsibility
for the safe and efficient operation and guarantee of the quality and specified output of
the plant and cquipment offered,

The offer should be for equipment according to the enclosed specifications. However, if
the tenderer desires, he may offer additional quotation (s) for the equipment of alternative
design (s) which he considers suitable for meeting the specified performance, giving [ull
details and reasons thercof.

The tenderer shall inspect the site and shall satisfy himself of the site conditions and shall
collect any other information which he may require before submitting the tender. Claims
and objections duc to ignorance of site conditions shall not be considered after submission
of the tender.

SCOPE OF WORK

The work is outlined in the tender documents listed in Article 1.0 aLove which are enclosed
with this invitation to tender and all of which shall be uscd together (o define the work.
The work shall be in conformity with this invitation to tender and all other documents,
such as specifications, drawings, standards, commercial and legal terms and conditions which
make up the tender documents and those referred to thercin.

The tenderer shall include in his tender, for the supply of materials, plant, machinery and
equipment and Services specified in the tender documents, including complele mechanical,
clectrical and ventilation cquipment, refractories, measuring and control instruments, fabricated
structural steel work, platforms, all nceessary piping, valves and [littings, all cables and all
foundation bels, anchoring parts ete. In addition the tenderer shall quote for the supply
of any additional equipment and materials which are not specially mentioned in the tender,
but are required to complete the plant offered in every respect and for safe and cfficient
operation and guaranteed performance. It shall be the responsibility of the successful
tenderer (o [urnish the materials, plant, machinery and equipment and provide the services
specilied, accordingly, unless specifically stated as being furnished by others.

The malcrials, plant, machinery and equipment and services Lo be provided by the successful
tenderer shall include, but not be limited to, the following:

Submission of a complete list of all drawings, documents and data to be furnished against
the contract, along with a time schedule for submitting thesc in accordance with Article
15 of the General Conditions of Contract.

Submission of general arrangement drawings showing to scale the size and location of major
equipment and components, including clectrics, control cabinets ete. giving over-all dimensions,
clearances, controlling dimensions as well as necessary clevation, sections, and plants.

Submission of foundation outline drawings, anchor bolt location plans, loading diagrams
and foundation bolt dectails for all foundations and concrete structures, duly certified.

Submission of mechanical, electrical, piping, Instrumentation, refractory, assembly, erection
drawings, instruction and all other drawings and documents as specified.
2



335

336

337

338

339

3310
33,11

34

3.0

37
371

3922

Procurement of materials, manulocture/fabrication and supply of plant, muchinery and
cquipment for all items as specified.

Supply of large size foundation bolts, bolis of special design and thoso made of alloy /
apecial steels and special embedments that may be required for the cquipment,

Submission of itemised list of spare parts for two years normal working of the plant
aperating instructions and maintenance manuals, Spare parts not manufactured dircetly by
the tenderer  shall be identified and deseription/catalogues given in suflicient detail to
cnable the Purchaser to procure these dircctly from the manufacturers, if required,

Carrying out inspection and tests during and alter manufacture (including making arrangements
for inspection by the Purchaser or its authorised representative) and on completion, packing,
marking and despatehing the equipment FOB port of shipment for imported items and
delivery FOB site for indigenous itoms,

Supply of suflicient quantity of commissioning spares necessary for the commissioning of
the plant and equipment offered, upto the date of its provisional acceptance by the purchaser,
The commissioning spares shall be included with the cquipment and must be at site with
the equipment,

Supply of spare parts for two years normal working of the plant after provisional acceptance,

Supply of two scts of speeial tools for repair and maintenance of equipment. A list of
these tools proposcd to be supplicd shall be given in the offer. Prices for each additional
set of the special tools should be indicated,

For the plant, machinery and equipment offered, cloctrie power and utility piping connections
shall be suitably terminated at switches or valves, as the case may be, switch boxes and
termination valves (with companion [langes, where relevant), shall be located at casily
aceessible poxitions. The tenderer shall minimise (he ber of o ons 1o be provided
by the Purchaser for clectrie power and wtilities, The particulars of power and utilities that
will be made available by the purchaser, are indicated in the specification and the tenderer
shall include any cquipment required to transform these so suit the requirements of the
equipment offered. The offer shall include all piping with valves and fittings and wiring,
for interconnceting parts / components of the different units/systems of the tendered plant
und equipment,

Where refructory and special lining work is involved, eglurnace cte, in addition (o one
set of refractory lining matcrials, the offer shall include 10% extra quantity for all refrae-
tory/materinls from Indian sources und 20% extra quantity for all imported refractorics
/materials. For such refractory Mlining work the tenderer shall furnish itemised lists of such
refructory/lining materinls for 2 years normal working of th plant. The tender shall also
properly identify these with the specifications, sizes and shapes in sufficient detail to enable
the Purchaser (o procure these dircetly from the manulacturers, if required.

For tenders for the supply of equipment only, the tenderer shall guaraniee the quality and
performance of the cquipment. In order to ensure that these are met, the successful tenderer
may depute, at his own cosl, his engincer/s as he deems necessary to oversee the handling,

erection and commissioning of the ¢quipment supplicd by him as well as participate in
tests, il any,

Supervision of Ervection of Plant and Equipment and Putting Into commission

The Purchaser, at his option, may ask the suceessful tenderer to provide services for
supervision of erection, startup and putting into commission, including performance (ests
of all plant, machinery and equipment supplicd by the successful enderer, a5 well as those
that may be procured from/fabricated by other based on the successful tenderor's drawings,
specilications and bills of quantitics. The scope of the work shall, inter alig, include final
planting/finishing. Where such services are required, the same is indicsted in the enclosed
specification,

In such eases, the successful tenderer shall provide resident supervisory personnel for (he

above services in nccordance with the relevant part of the General Conditions of Contract.

The tenderer shall indicate in his ofter the number and category of supurvisory personnel
3
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and other erection/operation specialists he proposes to depute for the work as well as the
estimated duration of their stay at site and a detailed cost break-up thercof. The Purchaser
will pay return tourist class air travel/first class train ravel from the city of origin to
Hyderabad, out-of-pocket expenses while travelling and provide single boarding, lodging
and local transportation from place of residence to work site and back while the above
personnel are at site. Any other travel undertaken by the above personnel will have to be
taken care of by the successful tenderer. The exact number of such personnel required and
the financial terms cte. shall be decided mutually at the time of placement of order.

The tenderer shall submit with the tender a detailed categorywise list of personnel to be
arranged by the Purchaser for the crection work, start-up, commissioning and performance
tests, based on site work six days a week and cight hours a day. The tenderer shall in his
tender also furnish the complete list of specialised erection tools, tackles, instruments and
appliances that, in his opinion, will be required in connection with the erection of the plant
and equipment.

The successful tenderer shall satisly himsell before giving clearance for the foundation for
crection purpose that the Civil Enginecring work has been carried-out in accordance with
the drawings and specifications furnished by the Purchaser or Purchaser's consulting Engincer,
based on data furnished by the successful tenderer.

Complete Erection of Plant and Equipment and Putting into Commission

The purchaser, at his option, may ask the successful tenderer, to undertake the complete
crection, start-up and putting into commission, including performance tests of all plant and
cquipment supplicd by the successful tenderer as well as those that may be procured from/
fabricated by others based on the successful tenderer’s drawings. Specifications and bills
of quantitics. The scope of work shall inter alia include final painting/finishing. Where such
scrvices are required, the same is included in the enclosed specifications.

In such cases, the tenderer shall provide the above services in accordance with the relevant
part of the General Conditions of Contract, and shall indicate in his offer the number and
category of supervisory personncl and other crection operations specialists he proposes to
depute for the work as well as the estimated duration of their stay at site.

The successful tenderer shall provide all facilitics to the Purchaser’s personnel to get fully
conversant with the working of the equipment during erection, commissioning and lesting.

The successful tenderer shall be responsible for providing the necessary crection tools,
tackles, instruments and appliances required for the ercction work. He shall also be required
to provide, without any extra cost, additional tools, tackles, equipment cte., if considered
nccessary by the Purchaser for efficient working -and the completion of erection in time.
All charges in conncction with these, such as transportation from the successful tenderer's
works to site and back on the completion of the erection, operation cte., shall be to the
account of the successful tenderer.

The successful tenderer shall be responsible for taking over consignments containing equipment
and matcrials for crection at the Purchascr's stores and/or stocking place and all subsequent
handling and transport.

On taking over malerials for erection, the successful tenderer shal! be responsible for their
safe storage and custody till they are handed over to the Purchaser. Any damage, breakage
and loss during this period will be to the account of the successful tenderer and he should
make the nccessary arrangements for proper replacement/repair in time.

SPECIAL CONDITIONS:

Maximum usc shall be made of Indian materials and scrvices to the extent possible for
which payments will be made in Indian rupces.

The tenderer shall, however, take complete responsibility for co-ordination of the supplies

and adhering to the delivery and other schedules and give performance guarantee for the

complete plant, machinery and equipment, including the imported and indigenous portions.
4
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For procurement from indigenous sources, no foreign exchange or import licences for
importing cquipments, componenls, sparcs, raw malterials or other services will be arranged
for or provided by the Purchaser. In case, the offered plant and cquipment involves
expenditure in foreign exchange, this shall be clearly indicated together with a statement
as to how this is being arranged by the tenderer.

It is the intention of the Purchaser to obtain, (o the maximum extent possible equipment
and material from indigenous sources. These include various clectrical cquipment and
controls, including mill drives and controls, as well as other equipment, components and
materials such as cables, valves, pipes, refractorics, insulation materials, fabricated components
ete. available from indigenous sources, especially from the Public Scctors Units.

The tenderer shall clearly indicate the items offered from indigenous sources together with
the name of the agency against the respective items.

The tenderer should preferably have a resident representative in India. The address of such
representative in India should be indicated in the tender.

INFORMATION TO BE SUBMITTED WITH TENDERER:

In addition to the information called for in the different sections of the tender documents,
tenderer shall furnish the following information with the tender without which the tender
is liable to be rejected.

Complete description and working of the plant, machincry and cquipment, supported by
such drawings and catalogues as arc required to enable the Purchascer to study the suitability
of the plant, machincry and cquipment offered.

A list of major components, systems and sub-systems of cquipment tendered, indicating the
names ol potential suppliers and/or sub-contractors. The tender shall clearly Indicate the
items offered from abroad and from indigenous sources, together with the name of the
agency against the respective items.

General arrangement drawings, showing major equipment, giving overall dimensions, clearan-
ces, controlling load dimensions, weights, clc. as well as nceessary clevations. sections and
plans for studying the suitability of the offered items. Along with these arrangement drawings,
preliminary foundation outline drawings, with load data and bolt locations, are to be
furnished.

Requirements of power, water and other utilities for normal operation of the offered plant
and cquipment for the purposc of designing the auxiliary and service systems. These shall
be binding on the successful tenderer.,

Grade and quantitics of (lushing oil, lubricating oils and other consumables required during
the start-up, commissioning, initial filling and yearly requirements for normal operations.
The cquivalent brands and specilications for all consumables shall be furnished.

Dectails of consumption, output and performance guarantee of the plant and cquipment.
Estimated cost of operation of the plant and cquipment.
Itemised weights for the complete plant and equipment.

List of tests proposed to be conducted both at the tenderer’s factory and at site during
commissioning,

Recommended operation and maintenance personnel, semiskilled and skilled, for the efficient
operation and maintenance of the plant and equipment offered.

Qucstionnaire, if any, included in the tender documents duly filled in. Tenders with
incomplctely filled-in questionnaire are liable to be rejected.

Each exception to the specifications or other parts of the documents shall be listed scparately
by the tenderer. If exceptions arc not clearly listed as such, they will not be considered
by the Purchaser. :
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TRAINING OF PERSONNEL:

The successful tenderer shall arrange for the training of a reasonable number of the
Purchaser’s technical personncl in shops manufacturing the equipment and in plants where
cequipment similar to those covered in the tender documents is in operation. The number
of such personnel and the period of training will be mutually agreed upon. The travelling
and living expenses of the trainces will be borne by the Purchaser.

TIME SCHEDULE FOR DELIVERY:

The delivery schedule for plant and equipment is indicated in the tender specification. If
the delivery schedule cannot be adhered to, the tenderer shall take this into consideration
and quote for his best and carliest delivery.

In the case of imported plant and equipment, the delivery shall mean FOB forcign port
of shipment. In the case of locally procured items, the delivery shall mecan FOB site.

The tenderer shall submit with his offer a time schedule, showing the individual time periods
required for submission of drawings, procurement, manufacture, fabrication, delivery etc.
The schedule shall also show the estimated erection time, bascd on normal site work, 6
days a week and 8 hours a day, as well as the time for start-up, pulling into commission,
performance tests and preliminary and provisional acceptance. In addition, the successful
tenderer shall submit the schedules accompanied by a net work diagram, incorporating all
important activities and their cstimated duration from the award of the contract to ils
completion indicating clearly the critical path.

The successful tenderer shall be responsible for coordinated delivery of all plant, machinery
and equipment, both from abroad and India, and shall ensure deliveries in the sequence
in which they will be required at site for erection. He shall  effect delivery of plant,
machincry equipment, materials cle. generally as under:

Plant, machinery and equipment, refractory and lining materials shall be delivered in the
sequence in which they will be required at site for crection.

Large size foundation bolts, bolts of special design, special embedments cle. as per para
3.3.6 hereof shall be delivered well in advances of the equipment 50 as to be available at
site during the construction of the related foundations.

Commissioning spares as per para 3.3.9 hercol shall be delivered along with the plant and
equipment.

Spare parts for two years normal work of the plant as per para 3.3.10 hercof shall be
delivered prior to the provisional acceptance of the plant and cquipment, as per Article
27 of the General Conditions of Contract.

Special toals for repair and maintenance as per para 3.3.11 hereof shall be delivered prior
to the provisional acceptance of the plant and cquipment as per Article 27 of the General
Conditions of Conlract.

Specialised crection tools, tackles, instrument and appliances as per para 3.7.3 hereof shall
be delivered with the first shipment of the plant and equipment.

Consumable as per para 5.5. hercof shall be delivered prior to the provisional acceptance
of the plant and cquipment as per Article 27 of the General Conditions of Contract.

Drawings and documents shall be delivered in the scquence outlined in Article 15.15 of
the General Conditions of Contract.

TRANSPORTATION

The successful tenderer shall deliver all imported plant and equipment FOB port of shipment
and the Purchaser will make arrangements to ship the cargo, pay the marine insurance,
clear the consignment at Indian port, pay the customs’duty and arrange for despatch to
and unloading at plant site. For indigenous items, the successful tenderer shall deliver the
plant and cquipment FOR site and the Purchaser will arrange to unload these at plant
site,
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Within the framework of the erection services referred to in Article, 3.7 and 3.8 above,
the successful tenderer shall be responsible, if required by the Purchaser Lo give his expert
advice and guidance in regard to the safe handling of cargo during unloading at India port
and for despatching to site.

INSURANCE

The successful tenderer shall provide all insurance up to the FOB port of shipment stage
for imported items and up to the FOR silc stage indigenous items, as per 21.2.10f Articles
21.2. of the General Conditions of Contract.

LICENCES AND TAXES
Licences

All export or other Licences or permits which may be required by the Laws or regulations
of the country in which any of the plant covered by the tender is produced or sold will
be obtained by the successful tenderer at his expense. If any such licences is required,
delivery by the successful tenderer to the Purchaser of the licence, or a copy thereof, to
permit export and shipment will be a condition precedent to the payment by the Purchaser
for such plant.

The Purchaser will, at his cost, obtain all necessary licences and permits to import the
plant into India. The Contractor and the Purchaser will furnish each other such information
and assistance as may be neeessary to procure the issuance of such licenses or permits,

Taxes

The successful tenderer shall pay all taxes, dutics, charges or levics which may be assessed,
imposcd or levied upon the plant or any income realised by him under the contract by
any Country or Governmental agency thercof in which the plant is produced or from which
it is sold or shipped.

Income tax in India, il leviable, shall be borne by the successful tenderer. The successful
tenderer shall be responsible to furnish the income tax declaration and file returns with
the respective income tax authorities, as required under the Income tax Act.

Under the Indian Income Tax Act, any person responsible for paying any sum to any
nonresident company, shall, at the time of payment of any sum to the non-resident company,
deduct income tax thercon, In the circumstances, in the case of non-resident companies,
they must produce a certificate from the concerned income tax authorities in India, indicating
the rate of recovery of income tax at source for all payments due Lo them to cover liability,
il any, under the Indian Income Tax Act, failing which payments may not be released to
the successlul tenderer, According to the present income tax laws, as far as the Purchaser
is aware, no part of the profits attributable to the FOB supplics of the goods will be
deemed 1o accrue or arise in India and accordingly there will be no tax Kability in respeet
thercof on the non-resident contractors,

In the case of indigenous equipment, sales tax, octroi and other taxes and dutics on all
supplics and services shall be to the account of the successful tenderer and shall be included
in the prices.

GUARANTEE AND PERFORMANCE:

The tenderer shall guarantee the workmanship and materials, and satisfactory operation of
all items of the plant, machinery and equipment offered by him, with respect to all individual
items and collective items comprising a group of equipment, and for the whole plant and
cquipment, in accordance with the performance requircments indicated in the tender
documents. In this respect, the offer shall include in clear detail the various outputs,
consumptions and performance guarantees for the plant and equipment offered, and the
penaltics payable if the actual results fall short of the guarantces. :
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PRICES:

In quoting the Contract price, the tenderer shall include in his offer prices for all materials
and services as specified in the tender documents and in manncr stated in the relevant
articles of the Invitation to Tender,

Prices shall be indicated scparately for cach category of items, broadly grouped under
“Plant and Equipment”, “Spare parts”, “Special and Maintenance Tools”, “Refractorics and
Lining materials”, and “Supervision of Ercction, starting up and Commissioning”-showing
clearly the foreign exchange and rupee content. The prices shall be itemised in accordance
with and as stated in, the tender specification and are to be quoted in the following two
parls:

For all imported items of plant, machincry and cquipment, spares, special maintenance
tools, ete. prices shall be quoted for delivery, duly packed, FOB port of shipment, with
indication of estimated CIF charge scparately.

For all indigenous items of Plant, machinery and equipment, spares, special maintenance
tools, ete. prices shall be quoted for delivery, duly packed, FOR Site.

Itemised binding weights shall be given. Weight tolerances of plus or minus 5% only on
the standard weights shall be permissible.

Prices for large size foundation bolts, of special design, special embedments etc. as per
para 3.3.0 spare parts as per para 3.3.10, special tools as per para 3.3.11, refactorics/lining
materials as per 3.5 and unit prices for consumables as per para 5.5 shall be quoted
separately, giving the itemised prices and weights,

Separate prices for the supervision of crection and/or complete erection as indicated in
paras 3.7 and 3.8 above shall be quoted. These shall be inclusive of start-up, commissioning
and performance Lests.

For complete crection services, the detailed break-up of prices, such as cost of labour,
supervisory persennel, consumable materials [or erection, cost of site office, storage, provision
of tools and tackles and accommodation and incidental expenses justilying the prices to be
quoted under para 12.5 above, must be furnished in the tender.

In the case af the provision of erection of plant and equipment and pulting them into
commission, the tenderer shall indicate the prices and hire charges separaltely for cach of
the specialised erection tools, tackles, instruments and appliances, which in his opinion will
be required for the erection of the plant and cquipment. The Purchaser will inform the
tenderer at the time of the finalisation of the Contract regarding the tools, tackles, instruments
and appliances cte. he would like to purchase/hire out.

Il some of the crection/commissioning and supervisory personnel are required by the
Purchaser beyond the contract period, the suceessful tenderer shall be required (o provide
the same. The terms and conditions for these should be clearly stated in the tender,

PRICE YARIATION

Tenderers offering firm prices will be preferred, Where a price variation clause is insisted
upon, lenderers providing for a reasonable ceiling will be given preference, In the price
variation clause, a Tormula should be given covering the fixed portion of the price, materials
and wages the detailed break-up of percentages, description of materials and their rates
and wages for different categorics of personnel prevailing on the basic date. Methods of
verifying the variation in cost of materials and wages shall be clearly outlined and shall be
based on published information by the Government or other authorities of the country of
manulacture which shall be stated in the tender.

FOREIGN CURRENCY TO BE STIPULATED

The Forcign currency in which payments have (o be effected shall be clearly mentioned in
the tender against cach item of work for which the tender submitted, Commission, or similar
payments, il any, allowed by the supplicr to any Indian Agent shall be payable in Indian
Rupees.
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TERMS OF PAYMENT
Subject to any deduction which the Purchaser may be authorised to make under the contract,
the preferred terms of payment are as follows.

PLANT, MACHINERY AND EQUIPMENT

Ten(10) per cent of the contract price on the issue of the letter of acceptance and furnishing
of Sccurity deposit and bank guarantee for such advance payment,

Ten(10) per cent of the Contract price on the furnishing of complete drawings as per
Articles 15.15(a) to (h) of the General Conditions of contract within the period stipulated
in the contract.

Note

Subscquent payments as stated below will not be made unless the drawings as specilied
above are furnished.

Sixty(60) per cent of the value of cach and every part shipment payable against the
presentation of nccessary negotiable documents proving that the goods are delivered FOB
port of shipment in the case of imported cquipment and despatched FOR site in the case
of indigenous cquipment, subject to furnishing drawings and documents as per para a 15,15
(i) and (j) of the General Conditions of Contract.

Note

Payments against 15.1.3 and subscquent payments will not be made unless the drawings
and documents arc specificd above are furnished,

Ten(10) per cent of the contract value after the completion of crection and preliminary
acceptance of the plant and cquipment, but not later than 17 months after the shipment
of the last consignment to complete the unit, or 18 months after such shipment was notilicd
as being ready for despatch, provided the delivery of all drawings and documents has been
cllccted. Should the crection be delayed for rcasons for which the successful tenderer is
responsible, such delays shall be added to the 18 months referred to above,

The last ten(10) per cent after twelve months of regular and reliable working of the plant,
consistent with normal starting up operation and final acceptance. In the event of the plant
not being pul into operation, when notificd as being ready for operation, or not being
operated for six months after a notification of readiness o operate, by reasons or circumstances
over which the successful tendercr has no control, provided there has been no delay in
deliverics, the last payment shall be made 30 months alter the shipment of the last
consignment neeessary Lo operate the contract plant as a whole, provided all drawings and
documents as per the contract have been delivered in time, This ten(10) per cent will not
be retained as an additional sccurity but will be paid after the expiry of the above mentioned
period. This payment does not relieve the successful tenderer of his obligations as regards
performance guarantees of Contract plant according to the terms of the Contract.

Supervision of Erection, Start-up and Putting into Commission:
The terms of payment shall be hereunder:

Ten(10) per cent of the fixed portion of the price for the supervision of erection on the
placement of the order and the furnishing of sccurity deposit and bank guarantee for the
advance payment.

Eighty (80) percent of the fixed portion of the price in suitable cqual monthly instalments
at the beginning of cach month, the first instalment being payable on the commencement
of erection, subject Lo adjustment if the progress of the work is not according to schedule.

Five (5) per cent of the fixed portion of the price on the completion of erection.

Five (5) per cent of the fixed portion of the price after twelve months of regular and
reliable working of the plant from the date of ils commissioning but not later than 30
months after the shipment of the last consignment to complete the plant. Should the erection
be delayed or reasons for which the contractor is responsible, such delay shall be added
to the 30 months relerred to above.

9
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Monthly payments, calculated on the per diem rates agreed in the Contract, for different
categorics of supervisory personnel staying at site will be paid at the end of cach month,
starting from the commencement of erection, subject to adjustment if the progress of work
is not according to schedule. The travel and out-of-pocket cxpenses shall be paid within
onc month of the presentation of relevant bills supported by nccessary vouchers and
documents.

Complete Evection, Start-up and Putting into Commission:
The terms of payment shall b as follows:

Ten (10) per cent of the Contract price for equipment erection on the opening of rates
and packing cases, inspection of cquipment, repair and replacement if necessary and
transportation of equipment to the erection site.

Forty (40) per cent of the Contract price for cquipment erection on the checking of
foundation, including final adjustment of foundation, pre-assembly of equipment, il necessary,
and placing of cquipment on foundation.

Forly (40) per cent of the Contract price for equipment crection on final alignment, lining,
leveling, grouting and connecting-up electric power supply, water and utilities,

Ten (10) per cent of the contract price for equipment ercction on the completion of
performance tests to demonstrate performance guarantee (o the satisfaction of the Purchaser.

SPARES:
Terms of Payment shall be as follows:

Ten (10) per cent of the value of spares ordered on the placement of the order and the
furnishing of sccurity deposit and bank guarantee.

Ninety (%0) per cent of the value of spares for cach and every part shipment against the
presentation of necessary negotiable documents proving that the goods are delivered FOB
port of shipment/despatched FOR Site.

The Contractor shall establish a letter of guarantee in a form and from a bank acceptable
to the Purchaser for advance and progressive payments claimed by him.

CAPACITY OF THE TENDERER:

Technical Capacity and Performance Record:
The tenderer should submit a detailed statement of similar equipment supplicd/built by him
during the last ten years.

The tenderer shall satisfy the Purchaser that the possesses the necessary technical experienee
and gualifications and that he has at his disposal suitable modern facilitics and stall of
specialised personnel (o ensure that his contract work is of the best quality and workmanship,
according to the latest engineering practice. The tenderer shall furnish necessary particulars
in this behall with the tender.

No proposal by the tenderer will be considered unless the cquipment named therein is
manufactured by a company which has had at least five years previous experience in the
design and manufacture of equipment of comparable type and size.

Each tenderer shall submit in his proposal a list of qualifying units. The list shall include
for cach unit the date of initial operation, the location, capacity and operating conditions.

Legal Capacity

The tenderer shall satisfy the Purchaser that he is competent and authorised to submit the
tender and/or to enler into a legally binding contract with the Purchaser. To this effcct,
any person giving a tender shall render documentary evidence that his signaturc on the
tender, submitted by him, is legally binding upon himsell, his firm or company, as the case
may be.

10
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Authority of Person Signing Documents

A person signing the tender or any document forming part of the contract, on behall of
another, shall be deemed to warranty that he has authority to bind such other and if, on
enquiry, it appears that the person so signing had no authority to do so, the Purchaser
may, without prejudice to other civil and criminal remedies, cancel the contract and hold
the signatory liable for costs and damages.

Financial Capacity

The tenderer shall produce satisfactory proof that he is financiaily in a position to fulfill
the cantractual obligation offered to be undertaken by him. In the case of Indian tenderers,
the tenderer shall also submit the Income tax clearance certificate along with the tender.

SUBMISSION OF TENDER

Tenders shall be sent by registered post or handed over personally against receipt by the
date, time and at the place specified in the invitation to tender. They shall contain a special
declaration that the tenderer agrees to hold the tender open for the period indicated in
this invitation to Tender.

Tenders must be submitted in ten (10) copics in sealed covers, superseribing the code
word, tender number and date of opening on the covers,

Unscaled tenders, unsigned tenders, tenders which are incomplete, or otherwise considered
defective, are liable Lo be rejected.

No tender will be reccived aflter the stipulated time and date due to any reason whatsoever.

Tenders shall be reecived at the office of General Manager (Commercial), Mishra Dhatu
Nigam Ltd., Hydcrabad-500 258, India, by the date mentioned on page 1 of the Invitation
to Tender and opened at the same place on the date and time mentioned on page 1 of
the Invitation to Tender. Tenderers are at liberty to be present or authorise their representatives
to be present at the time of the opening of the tenders,

PERIOD OF VALIDITY TENDER

The tender and the prices quoted shall be deemed to remain valid for acceptance for a
period of six (6) months from the date of the opening of the tender.

LANGUAGE
The tender shall be submitted in the English language.
ARRANGEMENT OF TENDER

The tender shall be neatly arranged, plain and intelligible, typewritten on white paper, with
consceutively numbered pages in solid binding, They should not contain any terms and
conditions, prints or othcrwise, which are not applicable to the tender.

Insertions, postseripts, additions and alterations shall not be recognised, unless confirmed
by the tenderer's signature.,

EARNEST MONEY

The tender must be accompanicd by carnest money in the form of a demand draft or call
deposit drawn on the State Bank of India or a Scheduled Bank in Hyderabad, India, in

favour of the Purchaser for a value of 2%% of the tender value or for an amount of

Rs.5,00,000 (Rupees Five hundred thousand only), whichever is lower. Tenders not accompanicd
by carnest money will not be considered. The earncst moncy shall be kept deposited for
such period as may be specified for keeping the tender open. the carnest money will not
earn any interest. If the tenderer alter submitting his tender and during the tenders validity
period, resiles from his offer or modifics the terms and conditions thereof in a manner
not acceptable to the Purchascr, the carnest money shall be liable to be forfeited.

11
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On the acceptance of the tender, but not earlier than the cxpiry date of the period for
which the tender is kept open, the carnest moncy will be returned to the unsuccessful
tenderers,

Should an invitation to tender be withdrawn or cancelled by the purchaser, which it shall
have the right to do at any time, the carnest money paid with the tender willbe returned.

On the tender being accepted by the purchaser, if so, required by the purchaser at its
option, an agreement in respect of the Contract, will be signed and executed by and between
the purchaser and the successful tenderer. The successful tenderer shall also be required
to deposit, within two weeks of the acceptance of his tender, Security Deposit at 5% of
the Contract value with the purchaser inthe manner indicated in article 8 of the General
Conditions of Contract. Should the successful tenderer, upon the acceptance of his tender,
fail or rcfusc to duly sign the agreement or fail or refuse to furnish the seeurily deposit
within the period fixed by the purchaser as indicated above, the earnest money shall be
forfeited without prejudice to his being liable for any further loss or damage incurred in
consequence by the Purchaser.

The Earnest Money shall be returned to the successful tender after the Security Deposit
has been furnished to the Purchaser in accordance with Article 8 of the General Conditions
of Contract,

NO CLAIM FOR COMPENSATION FOR SUBMISSION OF TENDER

The tenderers whose tenders are not accepted shall not be entitled to claim any cosls
charges and expenses of the tender, incidental to or incurred by them, through or in
connection with their submission of tenders, even though the Purchaser may elect to withdraw
the invitation to tender.

LOWEST TENDER NOT NECESSARILY TO BE ACCEPTED

The Purchaser is not bound to accept the lowest or any tender or to assign reasons for
its non-acceptance. The Purchaser also reserves the right to accept the tender cither in
whole or in part.

SIGNING OF CONTRACT AGREEMENT

On the tender being accepled by the Purchaser, if so required by him at his option, an
ageeement in respect of the Contract will be signed and exccuted by and between the
Purchaser and the successful tenderer. All costs, charges and expenses of, and incidental
to, the exccution of the said agrcement shall, in so far as they are incurred in India, be
horne by the Purchascr and those that are incurred in the Contractor’s Country shall be
hotne by the Contractor, provided, however, if both partics, incur expenses in India, they
shall be borne hall and hall.

NOTICE ON BEHALF OF PURCHASER

Notices and certificates on ‘behalfl of the Purchaser in connection with the contract may
be given by a duly authorised officer of the Purchaser whose name shall have been previously
communicated in writing to the contractor.

ADDENDA TO TENDER DOCUMENTS

The Purchaser rescrves the right to issue addenda to the tender documents to clarity,
modify, supplement or delete any of the conditions, clauses or items stated in the tender
documents issuc with this invitation to Tender. Each addendum issucd will be distributed
to cach tenderer or his authorised representative and the addendum so issued shall form
a part of the original (ender documents to be reviewed as required.

QUERIES/CLARIFICATIONS

Queries/clarifications, cither technical, financial or commercial, if any, that may arise should
be referred by the tenderer by cable/letter dircet to the General Manager(Commercial)
Mishra Dhatu Nigam Ltd, Hyderabad-500258, India (Cable:MIDHANI, HYDERABAD)
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272 " All tenderers are requested to take special note of the above procedure and observe the
same strictly,

Yours faithfully,
For and on behalfl of MISHRA DHATU NIGAM LTD.

GENERAL MANAGER. (COMMERCIAL)

13






