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Annexure-IA 
                                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 IS 4137,IS 807 
with Air conditioned  Cabin & Radio Remote control (Joy Stick),Resistance control/VVVF 
Drives operation as per general technical specifications(Annexure IC). This specification 
forms a part of the tender documents and shall be read in conjunction with the same. 

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 process consists of 2 part bidding, Viz, technical bid (Annexure-IA, IB,IC,ID) 
and commercial bid (Annexure-IV).. Technical & commercial bids shall be submitted 
separately in sealed covers by parties. Offers shall be submitted for Crane with 
Resistance control AND 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 spares will be 
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 least Five similar or higher capacity Ladle type Hot Metal EOT cranes 
with the scope as indicated in the tender documents during the last five years and the 
said EOT cranes must be in satisfactory operation in steel industry during this period. The 
bidder shall submit 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                 I.S.I Publication 
Duty Class   IV    I S 4137 latest 

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 Indian Electricity Rules  are regards safety, 
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 for 
E.O.T. Cranes, which forms part of this specification.  Wherever requirements indicated in the 
enclosed general technical specifications are at variance with the published standards, the 
requirements stated in the general technical specifications shall be followed.  Further 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. 

 
1.4    SPECIAL 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 be located 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. 

 
1.5 OTHER REQUIREMENTS: 

1.5.1 ACCESSIBILITY AND INTERCHANGEABILITY: 
1.5.1.1 All working parts, in 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 purpose 

intended and in accordance with the highest standards and practices for equipment of 
the class covered by the specification. 

 
1.5.3.0 PAINTING:  
1.5.3.1  

(a) Complete Crane shall be sand blasted to white and immediately thereafter followed 
by one coat of  (1) Red 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) Paint should be applied by brush only. 
(c) 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) tŀƛƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ŀǎ ǇŜǊ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ  ¢ƘŜ ǿƻǊƪ shall be generally 

carried out as per IS: 1477 (Part II). 
(f) Latest Paint Golden yellow for Girders and Hand Railings, Black paint for walkways 

should be used. 
(g) Minimum 2 primer coats and 2 finish coats 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. 

(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 to IS: 290 
(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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1.5.3.2 Electrical Panels, Junction Boxes etc., 
(a) The panels after sand blasting shall be painted and oven baked. 
(b) Inside of panels including supporting trays shall be painted white. 
(c) 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.  
                                            
1.5.4.0 LUBRICATION:- 
1.5.4.1 All equipment shall be provided with proper lubrication of all parts requiring 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 and 
terminated with grease nipples. 

1.5.4.2 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. 

1.5.4.3 All equipment shall be suitably lubricated in ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎƘƻǇ ǇǊƛƻǊ ǘƻ ŘƛǎǇŀǘŎƘ 
if possible, otherwise after erection and installation. 

 
1.5.5.0 SAFETY  : 
1.5.5.1 All equipment shall be complete with approved safety devices wherever a 

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., which are necessary for safe operation of the crane.  All safety items 
including following shall be included. 

 
(a) Coupling guards:  All couplings are to be covered with approved guard fabricated from 

welded plate of 5 mm thickness and structural steel. 
(b) Access ladders and platforms:  Provision shall be made for access ladders and             

platforms with hand rails wherever necessary.                                                              
(c ) Hand rails and guarded rails  :  Provision shall be made for hand rails wherever necessary 

to prevent personnel from falling from elevated areas. 
(d) 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 contact with 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 system will 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 CRANE  :    The technical 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 these are 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 electrical 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            550 C 
Height of lift                                                   16 meters above floor   
 Head Room Available                        :          5000 mm  

 Operation from  AC Cabin & Joy Stick Radio Remote Control 
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    : 0ne 40/20 T DG EOT Crane 
 Location and arrangement of Main  
 Power conductors   : Four (4) angle iron conductors  
       ( Existing) 
 Bridge Design    : Box Girder  
 

1.7.2 SPECIAL REQUIREMENTS  : 
(a) 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 SPARES & 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 sufficientquantities.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 : 

(a) Brake Thrusters of  Main Hoist                :        1 No. 
(b)                 -do-                 Aux.Hoist                         :        1 No. 
( c )                -do-                 CT                           :        1 No.                        
(e)        Input pinion shafts of  M.H. Gear Box               :         1 No. 
(f)        Input pinion shafts of A.H. Gear Box                 :         1 No. 
(g)        Input pinion shafts of  CT Gear Box.                 :         1 No. 
(h)        Input pinion shafts of  LT Gear Box.                  :         1 No. 
(i)        Brake Drum of MH                                            :         1 No. 
(j)        Brake Drum of AH                                             :         1 No. 
(k)        Brake Drum of  CT                                             :         1 No.                                                          
(l)         Brake Drum of LT                                               :         1 No. 
(m)       Brake Shoe with Lining MH                               :         1 Set 
(n)        Brake shoe with Lining AH                                 :         1 set 
(o)        Brake shoe with Lining CT                                  :         1 set 
(p)        Brake shoe with Lining LT                                  :         1 set 
                                                        
1.10.0 CONSUMABLES & OPERATING SUPPLIES  : 
1.10.1 The contractor shall supply all necessary consumables and operating supplies required for 

erection, start-up and commissioning of the crane free of charge. 
1.11.0 TESTS  :   
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 such as 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 guaranteed for 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 Certificates of principal steel members and bought out items shall be submitted in 

three sets each prior to inspection of the crane as scheduled below: 
(a) Principal steel members for bridge girders, end carriage, Trolleys. 
(b) Wheels of L.T and C.T                                                  
(c) Wire rope 
(d) Hook 
(e) Gears and Pinions 
(f) Gear Box 
(g) Hoist Drum 
(h) Electric Motors 
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(i) Brakes 
(j) Transformers 
(k) Cables 
(l) Resistance Boxes 
(m) Control Panels 

                        
1.14.0 DELIVERY 
1.14.1 The complete crane shall be delivered within 9 months after 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 commissioning 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 work shall be 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 SCHEDULE: 

The commercial bid indicating the price schedule as per Annexure- IV    shall be   
submitted separately in a sealed cover. 
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                                 ANNEXURE   I B 

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 to facilitate 
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 relating to 
the descriptive and other information to be submitted with the offer for a complete 
understanding of the equipment offered and its operation. 

1. ¢ŜƴŘŜǊŜǊΩǎ ƴŀƳŜ ŀƴŘ ŀŘŘǊŜǎǎ   : __________________ 
2. Quotation no. and date   : __________________ 
3. Specification of the crane offered  : __________________ 
4. Total weight  of crane including  : __________________ 

electrical equipment 
5. Total weight of trolley including  : __________________ 

Electrical equipment 
 6. Maximum wheel load    : __________________ 

7.   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 drum    : __________________ 
Material of drum    : __________________                                 
Material of gear box    : __________________ 
Material and hardness of gear and pinion : __________________ 
Material of sheaves    : __________________ 
Diameter 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 and make   : __________________ 
Size and torque rating of brake  : __________________ 
Make and type of bearings   : __________________ 
Specification for the hook   : __________________ 
Type of hook     : __________________ 
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 8. TROLLEY  :- 
  Speed, meter per minute with maximum  

working load     : __________________ 
Wheel span     : __________________ 
Wheel base     : __________________ 
Diameter of  Wheels    : __________________ 
Material and hardness of wheels  : __________________ 
Material and gear box    : __________________ 
Material and hardness of gears and pinions : __________________ 
Size of trolley runway rail   : __________________ 
HP of motor at mill rating   : __________________ 
Class of insulation    : __________________ 
RPM of motor at mill rating   : __________________ 
Pull out torque of motor   : __________________ 
Make and type of brake   : __________________ 
Size and torque rating of brake  : __________________ 

 
9. 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 pinions : __________________ 
Number of motors    : __________________ 
HP of motors at mill rating   : __________________ 
Class of insulation    : __________________ 
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 foot-walk   : __________________ 
 

 10. CONTROLS , MAKE & TYPE  :- 
  Hoists  drives     : __________________ 
  Bridge drive     : __________________ 
  Trolley drive     : __________________ 
  Contactors, magnetic overload relays,  
  Lighting and control transformers, fuses etc : __________________ 
 
 11. MAJOR DIMENSIONS  :- 
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 11.1 Minimum distance between centre line of main  
  hook to centre line of runway   : __________________ 
  DSL side     : __________________ 
  Opposite DSL end    : _________________   

11.2  Distance between centre line of runway to 
Extreme ends of crane    : _________ 
DSL side     : __________________ 
Opposite DSL side    : __________________ 

11.3 Clearances  :- 
Maximum end positions    : __________________ 
Headroom     : __________________ 

11.4 Distance between tops of rail level to bottom 
Of  Repair Cage    : __________________ 

 11.6 L.T Wheel base    : __________________ 
 11.7 Overall buffer dimension    __________________ 
 11.8 Buffer height above top of rail level  : __________________ 

12. Make and type of  flexible coupling in  
particular to that connected between the 
hoist gear box and drum   : __________________ 

13. Maximum deflection of girders with safe  
working load     : __________________ 

 14. General arrangement drawing   : __________________ 
15. Details of electrical control characteristics 
 along with speed/torque curve  : __________________ 
16. Details of X-ray testing (refer clause 2.1.11  

of  General Technical specification)  : __________________ 
17. Details of long travel drive (refer clause3.8.1 of 

General Technical specification)  : __________________ 
18. Make type and insulation of flexible cable and  

details of cable trolley (refer clause of 4.4.2.1 
General Technical specification)  : __________________ 

19. Whether gear boxes will be initially filled 
up with lubricant ?    : __________________ 

 20. Make, type and quantity of lubricant  : __________________ 
21 Sample calculation on motor HP rating shall  

be submitted (refer clause 4.5.3.2 of General 
Technical specification)   : __________________ 

            22.       Whether Gear Box selection calculations  
Furnished?(Ref clause 3.10.1 of 
 Gen.Tech.Specifications.)                             :           __________________ 

             23.       Whether assembly & component drawings 
                         With tracings will be provided for CT, LT 
                         Wheels as per clause 3.5 of Gen.Tech.Spec :           __________________ 
            24.       Whether assembly & component drawings 
                         With tracings will be provided for MH, AH 
                         Snatch Blocks as per clause 3.13 of  
                         Gen.Tech.Specifications                               :           __________________ 

25. Operating characteristics of thruster brakes 
  with design data & other technical details : __________________ 
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26. Anticipated voltage drop based on which the  

control transformer is selected  : __________________ 
            27. Make and Rating of VVVF Drives   : __________________ 
 28. Wiring, trade name and classification of  
  wire insulation     : __________________ 

29. Whether design calculations for Bridge 
Girder, Trolley and End carriages are  
Provided ?     : __________________ 

30.      Whether Air conditioned operator cabin 
            And Air conditioned Panels for VVVF  
           Drives considered in the offer                         :            _________________ 
31.      Whether weighing scale arrangement 
             Provided in the crane                                     :            _________________ 
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                                                                                                                  Annexure I C 

                                   GENERAL TECHNICAL SPECIFICATIONS                                    
1.0 SCOPE 
 

1.1 This specification generally describes the design, manufacture and testing of 
EOT Cranes complete with structural mechanical and electrical equipment and standard 
accessories as required 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. 

1.2 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. 

1.3 Standardization and unification shall be carried out to the maximum extent for 
the various sub-assemblies constituting the mechanism of various cranes. Units shall be 
designed such that they can be dismantled quickly without disturbing 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 and 
interchangeable with other identical units. In design, care shall be taken so that the 
inventory is kept low and the down time becomes minimum. 

1.4 Standards/Preferable makes of bought out items : 
1.Motors                                     : MARATHON/SIEMENS/ABB make only 
2.Power & Aux.Contactors        : SIEMENS SICOP only 
3.Overload Relays                      : SIEMENS                                                                   

            4.Brakes                                      : Speed-O-Control / Electromag only 
            5.VVVF DRIVES                      : SIEMENS/ABB/VACON     
             6.Limit Switches                        : Electromag/Speed-O-Control 
            7.Wire Ropes                               : Usha Martin only 
            8.Bearings                                    : SKF/FAG/NTN 
            9.Cables                                       : LAPP only        
      
2.0  CRANE STRUCTURES  
2.1  General 

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

2.1.1 Only shop welded connection shall be used.  
2.1.2 All joints shall be developed welded construction. The joints shall be stable and be able to 

transfer loads from one member to the other. 
2.1.3 Black bolts and high tensile steel bolts shall not be used in the main structures of the 

crane. 
2.1.4   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 and prevent sliding. 

2.1.5 Where bolts through sections having tapered flanges, taper pads shall be welded to the 
tapered flanges. Taper washers shall not be used. 

2.1.6   All bolts shall be provided with grip lock-nuts. 

2.1.7  For side alignment of motors strong adjustable screws with lock-nuts 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. 
2.1.11 25% of the totaƭ ƭŜƴƎǘƘ ƻŦ ōǳǘǘ ǿŜƭŘǎ ǎŜƭŜŎǘŜŘ ŀǘ ǊŀƴŘƻƳ ǎƘŀƭƭ ōŜ Ψ·Ω ǊŀȅŜŘ ƻǊ ǎǳōƧŜŎǘŜŘ ǘƻ 
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 double-tiered hand 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 girders, 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 bridge 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 drive supports 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 the trolley 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 considered in the design 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 over a 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. Wearing plate shall 
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 excluding deflection 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 provided with 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 gusset plates.The 
bridge girders shall be attached to the End carriages by riveted or welded connection 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 maximum reaction 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 provided 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 between 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 platform. 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 sufficient width 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 position at an angle slightly more than 90o to 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 
crane. 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. 

2.5 END CARRIAGES 
2.5.1 End carriages shall be fabricated from rolled steel sections 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 them 
under severe service conditions, 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 1/5th of the span.                                                  
2.5.5 Suitable built-in 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 shall 
not in any case interfere with the replacement 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 afford maximum 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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2.6.4 The top of the trolley frame shall be provided with non-skid 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 frame shall 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 above the trolley 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. 

2.6.5 The trolley shall be fitted with substantial safety devices to prevent the trolley 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. 

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

2.6.7 Trolley frame shall be designed such that it does not project beyond the bridge girders. 
2.6.8 Design calculations for the trolley shall be furnished. 
 
2.7 Hand Railings, stairs & ladders  
2.7.1 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 be 
less than 1000 mm high with an intermediate railing at a height of 500 mm. 

2.7.2 Ladders shall be provided at the following locations: - 
a) Crane walkway to crane gantry 
b) Crane walkway to wheel inspection platform where provided 
c) Crane walkway to power collector inspection platform 
d) Trolley floor to crane walkway 

2.7.3 Besides these, ladders shall be provided wherever also found necessary. 
2.7.4 All edges or openings shall be provided with toe guards. Toe angles or bent plates 

wherever required shall be 100 mm high minimum. 
 
2.8 Repair cages 
2.8.1 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 the repair cages 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. 

2.8.2 The cages shall be of structural steel and shall be made substantially rigid by gusset plates 
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. 

    
2.9      CABIN CUM REMOTE CONTROL 
2.9.1 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 opearator.Air 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 cabin.1st step speed hall be 10 % of Full speed.Speed increase shall 
be gradual from 2nd  to 4th step.In Remote control 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 shall be 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 of Mechanisms 

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 not be less than 5 and the duty 
factor as given below for class IV duty. 

Mechanism 
class 

Duty factor Average life 

Strength Wear Running time 
in hrs/day 

Total life in 
working hours 

        IV 1.6 0.7 Over 6 40,000 

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

3.1.2 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. 

3.1.3 All machinery or equipment included under this specification must be equipped with 
ǎŀŦŜǘȅ ŘŜǾƛŎŜǎ ŀƴŘ ŎƭŜŀǊŀƴŎŜǎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǊŜŎƻƎƴƛȊŜŘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ǇǳǊŎƘŀǎŜǊΩǎ 
requirements. 

3.2 Rope drums 
Rope drums shall be fabricated from rolled steel plates. All fabricated drums 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 fewer than 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.        

3.3 Hoist Ropes 
3.3.1 Ropes shall conform to IS: 2266-1970. Ropes shall be cross lay, 6 x 37 construction of best 

plough steel with a minimum tensile strength of 160-175 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 
shall be not less than 8. Reverse bend in ropes shall be avoided. Only Usha Martin Wire 
Rope shall be supplied. 

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

exception may be made for equalizer sheave. The equalizer 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 circumstances.All the sheaves shall be provided with strong 
guards/covers to prevent slippage of wire rope from the pulleys. 
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3.5 Track Wheels 
3.5.1 Track wheels shall be double flanged with straight tread for rail-mounted cranes.  

The wheels shall be capable of taking up misalignments in span as specified under para 
5.0 on tolerances. The wheels shall be of forged steel,from C-65 material as per IS-1570-
61 having a chemical composition as follows. 

 

C % Si % Mn % P % S % 

0.60-0.70 0.35 0.50-0.80 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 300-350 BHN.upto a depth of 20-25 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 mm 
(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. 

3.5.2      Track lubricating arrangement shall be provided for lubrication of Track  
 
3.6 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 with welded 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. The rails shall 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. 

          
3.7 Buffers 
3.7.1 Spring-loaded case buffers shall be provided 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 line 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. 

 
3.7.2 The buffers 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. 
 
3.8 Drives 
3.8.1 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. 

3.8.2 All parts of the long travel drive shall preferably be located above the top platform.  
3.8.3 No part of the hoist and cross travel mechanism shall project beyond the trolley platform. 
3.8.4  The trailing cables and pendent cables shall be supported on moving trolleys so mounted 

on the crane bridge that the trolleys are easily accessible for maintenance 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 Gearing 
3.9.1 Straight and helical spur gear shall normally be used for all motions. Worm 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 tooth shall be preferably cut in metric 
module system. Material and hardness of Gear and Pinion shall be as follows. 

         Item Material Hardness 

Gear EN 8 250 BHN 

Pinion EN24 280 BHN 

                                       
3.10 Gear boxes 

3.10.1 All gears shall be 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 gear boxes shall be 
provided with breather vents, oil level indicator dip sticks and easily accessible drain 
plugs.Speed reduction shall be through  3 stage or more for MH,AH,CT &LT gear boxes.Gear 
box design calculation shall be furnished, clearly mentioning the input & 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 bearings shall be not less then total life in 
working hours given in para 3.1 above. Life of bearings shall be calculated in accordance 
ǿƛǘƘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ !ƭƭ ōŜŀǊƛƴƎ ƘƻǳǎƛƴƎǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ƻŦ Ŏŀǎǘ ƻǊ 
wrought steel bolted to a rigid portion of crane 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 accessible throughout. 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 shafts through 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 box and 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 or end shaft and wheel axle. The couplings 
shall be made of cast or wrought steel and are to be designed to suit the maximum 
torque required to be transmitted or to suit the total braking torque of the mechanism 
whichever is greater. All couplings shall be provided with suitable sheet steel guards. 
Lubrication facilities shall be provided for all geared type couplings. 
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3.13 Bottom Blocks 
3.13.1 Main Hoist Bottom Block shall be Heavy Duty with rotating hook with locking 

arrangement and safety latch. The bottom MH block 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 with tracings shall be provided for MH,&AH  snatch 
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 track any object placed 

ŀŎǊƻǎǎ ƛǘΣ ǎǳŎƘ ŀǎ ŀ ǇŜǊǎƻƴΩǎ Ŧƻƻǘ ƻǊ ŀǊƳΣ ǎƘŀƭƭ ōŜ ŀǘǘŀŎƘŜŘ ǘƻ ŜŀŎƘ ŜƴŘ ƻŦ ǘƘŜ ŜƴŘ 
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 5 mm thick 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 form jacking points for portable hydraulic or mechanical screw jacks. 
 

4.0 Electrical Equipment( with VVVF 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 shall include 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 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 tendere 

 
4.2 Standards 

4.2.1 The equipment shall be selected, assembled and tested in accordance with 
the latest Indian Standards Specification IS: 4137 for class IV duty crane 
and subject to any modification 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 essential provisions specified therein. 

4.3 System Voltage 
The power at the down shop leads will be available at 415 volts, 3 phase, 4 ς wire, 50 Hz. 

 The following standard voltages shall be adopted for the cranes 
i) 415 volt, 3 phase 50 Hz, AC  - For motors and electro-hydraulic thrustors                                                    
ii)  240 volt, 1 phase 50 Hz, AC  -   Lighting          
iii)         240 Volt,1-phase,50 Hz,AC                   - For Control Circuit. 
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The different voltages mentioned above other than 415 volt, 3 phase, 50 Hz, shall be 
obtained through individual transformer and transformer-rectifier 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 arrangement with 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 shall be supported 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. 

4.4.2.2Bare copper wires shall not be used as trolley conductors. 
4.4.2.3 Cable 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 
collector shoes 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 danger of contact with adjacent collectors. The shunts shall be easily 
replaceable  

4.4.5 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 accessible for 
maintenance works 

4.5 Motors 
4.5.1 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 or surface fan cooled, depending on the 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎǘŀƴŘŀǊŘ ŀƴŘ Ŧǳƭƭȅ ŎƻƴŦƻǊƳƛƴƎ ǘƻ L{Υ онр ς 1970 

4.5.2 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 Starts per Hour,S4 duty .  

4.5.3 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 

IV 1.5 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. 

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

4.5.5     
 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 than 45o C as measured by 
thermometer shall be as follows:                                

Part of Machine Class of insulation 

 B F H 

A.C winding of induction 
motors 

65o C 80o C 100o C 

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

4.5.6 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. 

4.5.7 Other features 
4.5.7.1     All the Squirrel cage motors shall be continuously rated and amply dimensioned to 

withstand frequently repeated current surges. 
4.5.7.2 The terminal boxes shall be properly insulated and of adequate size for terminating 

aluminum conductor cable. The terminals shall be easily accessible when the motor is 
installed on the crane trolley. 

4.5.7.3  Electro-hydraulic brakes shall have a separate brake drum and coupling face shall not 
be used as a brake drum. Brakes shall preferably be mounted on the load side of the 
drive. 

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

4.6.0 Controls: 
4.6.1 Control Panels : 
4.6.1.1 VVVF Drive 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 relays, time delay 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 circuit 
are to be provided. All control panel doors shall be provided with separate latches (Aldrops) 
for locking purpose. 
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4.6.1.2 All the VVVFD panels shall be located in a separate Air conditioned cubicle mounted 
on Crane Drive Bridge platform 

4.6.1.3 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 shall be so located that chances of flashovers 
between live terminals are minimized due to falling and accumulation of conducting 
dust on the terminal blocks. 

4.6.1.4 VVVF Drives shall be provided for all motions viz., MH,AH,CT, & LT with 4 step speed 
with 1st step micro 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. 

4.6.1.5 There shall be provision 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 power/control cables shall have white inter locked type 
ferrules having black engraved numbers for easy identification at the time of 
replacement and maintenance. 

4.6.1.6 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. 

4.6.1.7 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 
4.6.2.1 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 lowered 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% Full Load.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% higher rating 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.                                                                 

4.6.2.2 Long travel & cross travel 
The controls shall have the following basic features. 

(a) The control shall ensure synchronous operation of the individual motors 
prevent unequal torque conditions which 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. 

(c) The control shall be so 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. 

PAGE 21 



 

             (e)      In case of failure of VVVF Drive ,standby facility/arrangement shall be 
incorporated for safely moving the Crab/Crane without causing production loss.                                                                                                                                                                                       

(f)  Overload relays shall be provided separately for Main Motor and Thruster  
       Motor.                                                                 

5.0 Electrical Equipment( with Plain Rotor Resistance 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, protective switch 
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 be selected, assembled and tested in accordance with 
the latest Indian Standards Specification IS: 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 to 
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 available at 415 volts, 3 phase, 4 ς wire, 50 Hz. 

 The following standard voltages shall be adopted for the cranes                                                          
i) 415 volt, 3 phase 50 Hz, AC  - For motors and electro-hydraulic thrustors                                                    
ii)  240 volt, 1 phase 50 Hz, AC  -   Lighting    
III)         240 Volt,1-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 transformer-rectifier 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 where 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 shall be of multi-
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 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.Alternatively cable drag chain is acceptable, 
which shall be laid on non drive (trailing) platform of the crane. 
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5.4.2.2Bare copper wires shall not be used as trolley conductors. 
5.4.2.3 Cable selection calculation for all drives shall be submitted with the offer. 
5.4.2.4 Cable trolleys for trailing cables of trolley travel shall be of sturdy design. The trolleys 

shall be supported on I beam 100 mm.Alternatively.Cable drag chain is acceptable. 
5.4.3Collector shoes 

The main current collectors shall be of double hinged cast iron gravity type. Double 
collector shoes with adequate current carrying capacity shall be provided 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 of contact 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 insulated there from. 
Collectors shall be designed 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 slip ring induction motors with antifriction 
bearings. The motors shall be designed for heavy duty reversible crane service, either non 
ventilated or surface fan cooled, depending on the manufacturers standard and fully 
conforming to IS: 325 ς 1970. 

5.5.2    Duty Cycle 
All the motors offered shall be suitable for heavy duty reversible crane service having 
duty cycle rating not 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 for selecting the 
motors for cross and long travel motions. 

Duty class of crane Service factors 

IV 1.5 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 at rated 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 than 45o C as measured by 
thermometer shall be as follows.                         

Part of Machine Class of insulation 

 B F H 

A.C winding of induction 
motors 

65o C 80o C 100o C 
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 Proper derating shall be provided, where specified, for motors operating in higher ambient 
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. 
5.5.7.2   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   Electro-hydraulic brakes shall have a separate brake drum 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: 

5.6.1 Control 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 relays, time delay 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 circuit 
are to be provided. All control panel doors shall be provided with separate latches (Aldrops) 
for locking purpose. 

5.6.1.2  All panels shall have a lockable type front-hinged 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 panels shall 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 conducting dust 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. 

5.6.1.5 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. 

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 segregated. 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 
engraved numbers for easy identification 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 structure 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 
5.6.2.1 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 lowered with safety and the motor shall remain stable during lowering. 
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: 

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

c) All directional contactors shall be electrically interlocked to prevent 
simultaneous closing of any two resulting in heavy short-circuits on the 
system. 

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

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

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

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

h) 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 on the electric system.  

i) Creep speed for the hoist shall be provided by means of planetary gear box 
with creep motor and brakes. 

                                                                      

5.6.2.2 Long travel & cross travel 
The controls shall have the following basic features. 

(a) 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 control shall provide sufficient torque to overcome the 
static friction and start the motion without jerk or skid on the wheels. 

(c) The motion shall start and accelerate smoothly with the accelerating peak 
limited to about 180% of the rapid torque of the motor. 
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(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 of the wheels is prevented and the drive is operated 
smoothly as per the duty requirements. 

(f) 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 all the 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 account of single-phase 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 air-cooled,robust,heavy duty, corrosion 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.For 3-phase 
circuit,resistance boxes in single phase execution shall be provided.Proper ventilation 
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 to vib 

5.9 Brakes 
5.9.1 All the motions of the crane shall be provided with electro-hydraulic 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 brakes, with design 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 moment considering that the full load can be held by one brake 
alone safely. Additional Emergency Brake of Electromagnetic DC type shall be provided 
for Hoist application to be mounted directly on the Hoist drum. The braking torque for 
trolley and bridge mechanism 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 be lubricated. 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 temperature attained 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 100o C for fabric lining and 
200o C for asbestos or metal lining. All brakes shall 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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5.10 Limit switches 
5.10.1 All hoist motions shall be provided with heavy duty limit switches to prevent the crane 

hook from over hoisting. This limit switch shall be screw type with self-resetting feature 
and be incorporated in the control circuit of the respective drive motor. Apart from this, 
one counter 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 triple-pole load-break 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 metal-clad load-break 
isolators are to be provided at four corners of the bridge to cut-off 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 
enclosed type 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 over a single 
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: 

(a) Triple-pole moulded case circuit breaker complete with instantaneous 
magnetic ever current releases and shall have a minimum short-circuit 
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 motors. In case where it is difficult to 
provide the minimum over current relays with the circuit-breakers with 
an interrupting rating of 15 KA may be selected with the approval of 
the purchaser. The circuit-breaker shall be manually operated, with the 
handle protruding 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 trouble-free operation on 
heavy duty E.O.T cranes. 

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

(c) One triple-pole heavy duty type isolator of adequate current   carrying 
capacity shall be provided for each motor power circuit for isolation 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 the minimum. The anticipated voltage drop on the basis of which the 
central transformer is selected shall be indicated. 
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(f) One multiple contact auxiliary contactor with 240 V AC coil for feeding control supply 
to the different motor control panels. 

(g) Single pole 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 pilot-indicating lamp on the panel door to indicate the availability of power at 
the protective panel. The pilot lamp shall have grip type fuses. 

(i) One double-pole 25 amp switch with fuses for control of the crane lighting. 
 

5.12 Crane Lighting system 
5.12.1 The crane lighting system shall consist of the following 

a) One 415/240 V lighting transformer which shall be designed for a minimum 
continuous rating of 2.5 KVA. This transformer shall be separately mounted outside 
ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŎŀōƛƴΣ ƛŦ ŀŘŜǉǳŀǘŜ ǎǇŀŎŜ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜΦ 

b)  One metal ςclad lighting distribution board with one double pole load ςbreak 
incoming switch-fuse unit and 4 nos. double pole outgoing switch-fuse units for 
controlling 4 nos 400W under slung light fittings (HPMV lamps.) 

c)   Four 400 W HPMV lamps under slung lighting fittings with dispersive RLM reflector 
complete with lamps, and provided with shock absorbing and anti-swing suspension 
device. 
e) Two 240 V two pole and earth metal-clad 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 cables shall 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 lay power and control cables in the same 
trough, care shall be taken to  segregate them as far as practicable. 

5.13.4 All cables shall confirm to IS 9968-part-I 1981.A certificate to be furnished from 
manufacturer of cables. 

5.13.5 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 power and control 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 of the 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 in the bay. 
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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 mm 
d) Long travel wheel alignment          : +/- 0.5 mm 
e) Tilt of wheels or balance axle : +/- 0.25 
f) difference in height between trolley rails (H) in relation to the trolley 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% 

h) Wheel load   : +/- 3 % of calculated value 
 

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

a) The detailed general arrangement drawings containing all basic dimensions of vital 
particulars of the crane. These drawings  should indicate number and location of 
joints provided on the girder plates, C.T. rails etc. Separate detailed drawings of such 
joints shall be submitted.  

b) General arrangement drawing of the trolley.  
c) Individual drive assembly drawings for the hoist, cross travel and long travel. 
d) Cable routing on bridge, end carriage, trolley, cabin etc. 
e) Arrangement drawing showing details of cross conductors with relevant spacings and 

dimensions.                                        
f) Location and mounting arrangement of control panels, rectifier units etc. on the 

bridge.                                                             
g) /ƻƴǘǊƻƭ ŜǉǳƛǇƳŜƴǘ ǎǳǇǇƭƛŜǊǎΩ ǎŎƘŜƳŀǘƛŎ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘǎ ŘƛŀƎǊŀƳǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ŘǊƛǾŜǎ 

along with contractor sequence diagram, speed torgue characteristics and 
explanatory notes.  

h) External wiring connection diagram. 
i) Assembly and component drawings of CT,LT wheels,MH, AH snatch blocks 
j) Assembly and component drawings of MH,AH,CT and LT gear boxes. 
k) Break up  of  weights of the crane as mentioned below after final 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 of each end carriage as assembled ready for erection.  
5) Weight of heaviest mechanical component.  
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l) Any other component drawings, type test certificates or information which may  be 
called for by the purchaser for clarification and scrutiny prior to adopting the 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 addition 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 
8.1     !ǘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿƻǊƪǎ 

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 check: All the dimensions of the 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) Deflection test: The deflection of the bridge girders shall not exceed 1/900 of span 
with the fully loaded trolley stationed at mid-span and the safe working load at rest. 
The measurement shall not be taken on the first application of the load. The datum 
line or measuring the deflection should be obtained by placing the unloaded trolley at 
the extreme end of the crane span.  

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

d) Performance test: For 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. 

 
8.2 !ǘ tǳǊŎƘŀǎŜǊΩǎ tǊŜƳƛǎŜǎ 
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 as enumerated 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 bottom-most position and this shall 
not be less than the lift specified.  

c) Speed Tests 
i. All the motions 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 but the crane shall 
show itself capable of dealing with the overload without difficulty.   

d)   Performance tests 
                                   I     .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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                                     out and the load/speed characteristics shall tally with the   
                                      speed/torques submitted. 
                                   ii)   For the performance of long travel and cross travel motions, the 
                                          crane shall be tested with rated load .  

e)   Brake Tests 
           i)The hoist brakes shall be tested so  as to enable to brake the 
             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= V/C1 x C2 
                                      Where S= Braking path in metres 
                                                  V=Speed of Motion 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 be tested 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 IS 4137 shall also be carried  
 
8.3 TEST CERFICATES  

Test certificates of principal members and 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. 
j) Transformers. 
k) Cables.                                                        

9.0 Painting 
a) Complete crane shall be sand blasted to white and immediately thereafter  followed 

by one coat of  1) Red lead to IS:102 or 2) Red oxide zinc chromate 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) Paints which have littered, gutted or otherwise deteriorated during storage shall not 
be used. 

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

d) tŀƛƴǘ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ŀǎ ǇŜǊ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ ¢ƘŜ work shall be generally 
carried out as per  IS:1477      (Part II). 
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e) Girders, Hand Railing, Cabin, Repair cages, End carriages and Crab shall be painted 
with golden yellow and walkways shall be painted with black. 

f) Minimum 2 primer coats and 2 finish coats 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. 

g) The panels after sand blasting shall be painted and oven baked. 
h) Inside of panels including supporting trays shall be painted white. 
i) Exterior of panels, junction boxes shall be painted with D.A Grey.    
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   ANNEXURE ID 

 
 
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  MIDHANI, 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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