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1.0
GENERAL 

1.1 
This specification along with data sheets, other specifications & attachments to inquiry / order describes and constitutes the minimum requirement for HOT and their accessories / auxiliaries for general industrial purposes / hazardous area application.           

           The intent of these requirements is to supplement the requirements as given in data sheets, other specifications and other applicable standards / codes referred to in data sheets / specifications.
1.2    
Contractor and vendor shall make all possible efforts to comply strictly with the requirements of this specification and other aforesaid specifications / attachments to inquiry / order.  

In case any deviations are considered essential by vendor, same shall be separately listed ( with cross reference to Page No. / Section / Clause No. / Para etc. of the respective document ) in vendor’s offer under section titled as “List of deviations / exceptions to the inquiry document”, duly supported with proper reasons for the deviation for Company’s considerations. No cognizance shall be given to any deviation indicated elsewhere, but not listed in the deviation list.     

All such issues should be conveyed to Company in writing by the perspective Contractor / vendor prior / during the pre-bid conference, if any, before submitting the final offer.    


No deviation and exception from this specification shall be permitted without written approval of Company.   

Except as specified herein, the HOT cranes shall be designed, manufactured, tested and supplied in accordance with data sheets / specifications / applicable standards / codes ( latest edition ). 
1.4
In the event of any conflict / contradiction / discrepancy / dispute between this specification, other specifications, codes and standards and other technical documents, Contractor shall refer the matter to Company for clarification. The following order of precedence shall govern.

1.  Scope of Work & Design Basis / Criteria

2.  P&ID / SLD

3.  Data Sheets

4.  Job / Equipment Specifications

5.  Standard Specifications.

6.  Codes & Standards.

In case any issue still remains unresolved, the most stringent requirement shall apply.

1.5  
Contractor / vendor shall seek Company's approval regarding such features which are not specified by Company but job requirements call for purchaser decision on these matters.

1.6  
Compliance with this specification shall not relieve Contractor / vendor of the responsibilities of furnishing equipment and accessories / auxiliaries of proper design, materials and workmanship to meet the specified start up and operating conditions.


In case Contractor / vendor considers requirement of additional instrumentation, controls, safety devices and any other accessories / auxiliaries essential for safe and satisfactory operation of the equipment, he shall recommend the same along with reasons in a separate section along with his offer and include the same in his scope of supply. 
1.7      All the definitions as indicated in IS: 3177 shall apply. 

1.8  
HOT crane vendor / manufacturer shall have adequate engineering, manufacturing and testing facilities conforming to national / international standards / codes.

1.9  
The HOT crane model offered shall be from a regular and established manufacturer of HOT cranes.

1.10  
The HOT crane model offered shall be from the existing regular manufacturing range of HOT crane vendor / manufacturer and already type tested at either manufacturer’s works or outside. Vendor's / manufacturer’s catalogue and general reference list shall be furnished along with the offer.

1.11   
The offered HOT crane shall be of a proven design in similar service. At least two (2) units of comparable type, rating and design identical to the offered HOT crane should have been designed, manufactured from the proposed manufacturing plant, tested and supplied by vendor during last three years from the date of submission of offer and at least ONE of these units must have successfully completed 8000 hours of operation without any problem. Contractor / vendor shall have to furnish references from users, if called for.  

1.12  
Since this reference list will be used for establishing proven-ness of proposed model for operating under specified operating conditions, it is in vendor’s own interest to select such reference, where the proposed model is supplied and operating at conditions similar to those specified for the item against which the proposed model is offered. In addition, manufacturer’s catalogue and general reference list for the HOT crane shall also be furnished.

1.13   
HOT crane vendor / manufacturer shall assume responsibility for satisfactory performance of the equipment for the specified service.

1.14  
HOT crane and all auxiliaries shall be suitable for the specified area classification.

1.15    HOT crane vendor / manufacturer shall not offer any alternative designs.

1.16  
Two sets of special tools and tackles required either for installation / erection or operation and maintenance of the HOT crane shall be included in vendor’s scope of supply.  

2.0      CODES AND STANDARDS  

2.1 
The following latest edition codes, standards and recommended practices shall govern:

IS: 3177 
Code of Practice for Design of  Overhead Traveling Cranes and Gantry Cranes other than Steel Works Cranes              ( Mechanical Portion ).

IS: 807 
Code of Practice for Design, manufacturing, erection and testing of cranes and hoists. 

IS: 1804, 1835  Steel wire ropes 

IS: 2266 
Steel Wire Ropes for general engineering purpose. 

IS: 2429 Part-II Calibrated load chain for Pulley blocks. 

IS: 3177 
Material and code of practice shall be followed where applicable.

IS: 3815          Specification  of   Point  Hook   with  Shank   for   general engineering purpose

IS: 3832 
Specification for hand operated Chain Pulley Block. 

IS: 6216
Specification for short link chain, grade T ( 8 ) calibrated. 

IS: 1030 
Carbon steel casting for General Engineering Purposes.

IS: 2062 
Specification for structural steel.  
   

2.2  
For provisions not covered by the above codes, applicable engineering practices and norms for oil refinery equipment shall govern:

3.0 
TECHNICAL REQUIREMENTS 

In the design of components on the basis of strength, factor of safety shall not be less than 5, based on ultimate strength. Impact, fatigue, wear and stress concentration factors shall be taken into account, wherever applicable.  
All materials shall be of tested quality and shall conform to the standards as mentioned above. Combustible fabrication material shall not be used. 

Castings and forgings shall be of tested quality and shall conform to their respective material specification and shall be free from flaws and objectionable imperfections. 

The crane shall be designed for minimum headroom above the highest hook positions and for closest approach of the hooks to each end stop. 

Bridge Girder 

Bridge girder shall be of vendor’s / manufacturer’s standard design but of combination of rolled sections or box type welded construction. The material for the girder shall be of structural steel as per IS: 2062. The crane shall be single or double girder type as specified in the data sheets. 

The crane may be under-slung type for single girder cranes as specified in the data sheets.   

Limiting Deflection 

The deflection of member of the structure as a whole (without taking into consideration impact factor) should not be such as would impair the strength or efficiency of structure. Girder shall be designed so that the vertical deflection caused by the safe working load including dead load and the weight of crane in central position (without taking into consideration impact factor) shall not exceed 1/900 of the span. 

3.6.2 
Bridge girder shall be cambered by an amount equal to the deflection caused by dead load plus half the rated live load.

End Carriage 

End carriage shall be made from rolled steel sections as per IS: 2062 welded together to form a box.  The design shall be such that the load is uniformly distributed. 

The ratio between the wheelbase and span shall not be less than that permitted by IS: 807.

In the attachment of end carriages to the main girders, gusset plates or diagonal bracings shall be employed to provide lateral strength. 

End carriages shall be designed so as to enable the track wheels to be withdrawn readily. Jacking pads shall be provided for jacking up the crane for changing crane wheels.

Each carriage shall be provided with spring buffers at each end to enable smooth stopping of the crane at end of runway. 

The material for the bridge shall be as per IS: 2062.

Trolley Construction 

Trolley frames shall be fabricated from rolled steel sections as per IS: 2062 and steel frames carrying mechanical driving equipment shall be fitted with doubling plates of adequate thickness welded on and machined to true surfaces. 

End stops shall be fitted to prevent the trolley from over running. 

Trolley structure shall be provided with suitable buffers to enable smooth stopping of the trolley at runway end. 

In double girder cranes the floor of trolley shall be covered with chequered plates except for openings required for ropes and other parts. Hand railing shall be provided on the two open sides of the crab. 

In double girder cranes the trolley shall be provided with jacking pads for lifting crab for removal of wheels & other repairs. 

For under-slung / single girder type of cranes, geared type four wheeled trolley with heavy side plates shall be provided. The steel plates shall extend beyond the trolley wheels on either side. The wheel / runner shall be suitable for the flange of the I - sections used for the girders. The wheels shall run parallel to the I - beam flanges. 

At the bottom of the trolley a forged steel suspension pin of adequate strength shall be provided for suspending the hoist block. 

Bridge Drive Assembly 

The bridge drive assembly shall consist of reduction gear assemblies, with shaft extensions and couplings to connect the bridge cross shaft extension to truck wheels. The traveling motion shall be communicated by endless hand chain wheel to a steel cross shaft, positively driving one traveling wheel in each end carriage. The cross shaft shall be suitably supported. The wheels and cross shaft shall have roller bearings. Bearing caps shall be provided with fittings for lubrication.   

Trolley Drive Assembly 

Cross traversing motion shall be transmitted to one runner on each side of the trolley through suitable gearing by an endless hand chain and chain wheel. 

Load Chain 

The material for load chain used in the chain pulley block shall be of high tensile steel as per grade 80 of IS: 6216 as a minimum. 

Hand Chain 

The hand chain shall be high tensile steels as per grade 30 of IS: 2429 Part-II as a minimum. 

Hand Chain Wheel 

The hand chain wheel for the trolley shall be made from grey iron casting as per grade 25 of IS: 210 or fabricated steel or pressed sheet metal. 

Chain Pulley Block Type Crane 

           The hoist unit shall consist of a chain pulley with machined cut gears to withstand heavy wear and tear with proper lubrication arrangement. The block shall be provided with an automatic self sustaining mechanical load brake which will prevent self lowering of the load and arrest / sustain the rated load in all working conditions. Ratchet and Pawl mechanism shall be provided to arrest the full load from lowering due to gravity in case the operating mechanism fails. The hardness of the pawl tip shall not be less than 40 HRC. The hooks shall be free to swivel in the loaded condition. The chain pulley block shall carry ISI (BIS) mark.  

Rope Drum Type Crane 

Rope Drums 

The drum shall be fabricated from seamless steel pipe or carbon steel plate of weld-able quality IS: 2062. All butt welds shall be subjected to 100% radiography. The plate material for the drum shall be accepted only after this plate has been successfully passed in ultrasonic testing. The fabricated rope drum shall be stress relieved. 

It should be sufficiently wide to accommodate in one layer the length of rope required for specified lift and, in addition, not fewer than two dead turns at each anchored end and one spare groove at opposite end. 

The drum shall be flanged at both ends and flanges shall project a distance not less than two rope diameters above the rope. A spur or other wheel secured to the drum may be regarded as forming one of the flanges.

Rope anchorage shall be readily accessible.   

Strength of drum 

Drums shall be designed to withstand the compressive stress caused by winding on rope and the local bending stress caused in the drum at the groove when the rope is wound. The bending stress due to the beam action of the drum shall also be taken into consideration. 

Diameter 

The drum diameter measured at the bottom of the groove shall be not less than the appropriate value specified in Table 3 of IS: 3177.

Drum Grooves 

The lead angle of shall not exceed 50 ( 1 in 12 ) on either side of helix angle of groove in the drum. 

Rope drums shall be machine grooved and the contour at the bottom of groove shall be circular over an angle of 1200. The radius of the groove shall be larger than the radius of rope as per Table 2 of IS: 3177. 

The depth of groove shall be not less than 0.35 times diameter of rope.

The clearance between the adjacent turns of ropes shall be as per clause 5.1.1 of IS: 3177. 

3.15.5
The drum gear shall be steel construction. It shall be suitably be heat-treated. 

3.15.6
Sheaves 

Material 

The sheaves (Pulleys) shall be of carbon steel casting having chemical and mechanical properties as per IS: 1030. Sheaves of fabricated steel (as per IS: 2062) are also acceptable.  

Grooving 

Sheaves shall be machine grooved to a depth not less than 1.5 times the diameter of rope. The grooves shall be finished smooth and be free from surface defects liable to injure the rope. The contour at bottom of the groove shall be circular over an angle of approximately 1300 + 5 0. The radius of this part of grooves shall be larger than the radius of rope by an appropriate amount as per Table 2 of IS: 3177. 

Diameter of Sheaves 

The diameter of the sheaves at the bottom of the groove shall be not less than that of the drums as specified in clause 5.4 of IS: 3177.

Lead Angle 

The angle between the rope and a plane perpendicular to the axis of the pulley shall not exceed 50 (1 in 12). 

Shafts for pulley, sheaves and drums


Shafts for pulley, sheaves and drums shall be of C.S. as per IS: 1875    class 4. 

Sheave Guards 

Sheaves shall be provided with guards to retain the ropes in the grooves, if necessary. 

Equalizing Sheaves 

When the load is supported by more than one fall of rope off the drum the bottom blocks are used, the rope system shall be equalized by using equalized sheaves. The minimum diameter at the bottom of grooves of an equalizing sheave shall be not less than 62% of minimum pulley diameter.  

Platforms ( For double girder cranes only ) 

Platform shall be securely fenced with double-tiered guardrail and toe boards. Platforms that shall not be less than 762 mm (30”), fencing shall be extended along the full length of the outer edge on the both girders. A platform with handrails shall be provided on each end carriage to provide passage between the girder platforms. 

All the platforms shall be connected to main girder by a bolted joint, to enable easy transport of girders and platforms as separate units. 

Platforms shall be of chequered / non slip surface steel plate of suitable thickness. 

Runway Rails 

This specification includes supply of suitable crane runway rails as per     IS: 3445 along with shims, anchor bolts, inserts, fish plates and sole plates. Square bar type rails are also acceptable for CT motion. 

This rails provided for Bridge Travel shall be along the complete length of shop one each side. 

Vendor / manufacturer shall further submit a drawing giving the details of fixing the gantry rails to the girder with complete hardware, size of anchor bolts, nuts, clamps, plates, etc. 

The rails for cross travel shall also be as per IS: 3443. 

End stop shall be provided on cross travel and long travel rail ends.   

Crane Wheels 

Wheels for Bridge & Trolley shall be double flange type with treads and flange machined accurately to size and flanges tapered and radiused. 

The wheels shall be mounted in such a manner as to facilitate removal and replacement.

Material for wheels shall be forged steel as per IS: 1570 with minimum case hardness of 250 BHN. The wheels shall be of single piece type. However for cranes working in hazardous area, this requirement is not applicable. 

The min. tread diameter of wheel shall be calculated from formula 

D

= 
1.5 W/A 

D 
= 
Tread diameter of wheel in mm 

W 
= 
Wheel load in kgs. 

A 
= 
Full width of railhead including radius in millimeter. 

CT wheel for single girder crane can be of single flanged taper tread type.  

Wire Ropes 

The wire ropes shall be of suitable diameter as per manufacturer’s design of crane. The rope shall confirm to IS: 1804 / IS: 1835 & IS: 2266. The rope should have 6 x 37 construction with hemp core. However, this should be in relation with drum diameter as per IS: 3177. The factor of safety based on nominal breaking strength and safe working load on rope shall be not less than 5, the breaking strength shall be 180 kg/mm2 ( minimum ). 

Bearings 

The type of bearings for various parts shall be as per IS: 3177 and of standard make. 

Provision shall be made for service lubrication of all bearings. Bearing enclosure shall be designed as far as practicable to exclude dirt and prevent leakage of oil or grease. 

Hook Blocks and Hooks 

The hook block shall be designed to lift without twisting. The hook shall be of forged steel as per IS: 1875 Gr.2. It shall be of swiveling type and shall be mounted on thrust bearings. 

The hooks shall be proof load tested at twice the rated load, marked and duly certificated by complete authority. 

A safety latch shall be provided on hooks to prevent removal of slings. 

Materials 

The following material shall be used for construction of various parts. 

	1
	Girder 
	MS ( Mild Steel ) weld-able quality as per IS: 2062 ( 100% Radiography to be taken on all butt welded joints ). 

	2
	End carriage 
	MS weld-able quality as per IS: 2062.

	3
	Trolley Hand chain
	CI grade 25 of IS: 210.

	4
	Load chain
	High tensile steel minimum grade 80 of          IS: 6216.

	5
	Hand chain
	MS as per grade 30 of IS: 2429 ( min. ).

	6
	Hand chain wheel
	Malleable Iron as per IS: 210.

	7
	Crab frame( Trolley )
	MS weld-able quality as per IS: 2062. 

	8
	Rails     for LT & CT
	Crane rails as per IS: 3443.

	9
	Wheels for LT & CT
	Forged steel C 50 of IS: 1570.

	100
	Wire Rope
	Fibre core, 6 x 37 const. ( as per IS: 2266 to be tested for breaking load ).

	11
	Pulley ( Sheaves )
	Cast steel as per IS: 1030 ( Cl. II )

	12
	Rope drums 
	MS weld-able quality as per IS: 2062.

	13
	Ratchet & Pawl
	Alloy steel as per IS: 1570.

	14
	Gears
	Forged steel C 45 of IS: 1570.

	15
	Pinions
	Forged steel C 50 of IS: 1570.

	16
	Gear Boxed
	MS fabricated as per IS: 2062.

	17
	Shafts
	C 30 of  IS: 1570.

	18
	Axles
	C 45 of  IS: 1570.

	19
	Couplings 
	Forged steel  IS: 1570.

	20
	Hook
	Forged steel  IS: 1875.

	21
	Hand Rail 
	MS as per  IS: 2062.

	22
	Platform
	6 mm thick chequered plate. 

	23
	Ladder 
	MS.


Special Features 

For HOT Crane to be located in hazardous area, non-sparking type design features shall be incorporated. Basis approach for such application calls for use of non-ferrous material for one out of two mating parts for a non lubricated mating / striking pair. 

Following components shall be made of non-ferrous material                        (Phosphorous bronze / Aluminum bronze). 

Hand chain wheels.

Load chain wheels.

Hand chain guards. 

Ratchet wheel. 

Rims of traversing wheels. 

Pinions for bridge driving mechanisms.

After assembling and erection at site the crane shall be subject to commissioning tests including load and overload tests. 

The equipment shall be guaranteed to meet the performance requirements specified in the data sheets. 

4.0      INSPECTION AND TESTING 


In addition to the requirements of inspection mentioned in the mechanical scope of work, followings are also required.


4.1    Testing at vendors works and site shall be carried out in accordance with     IS: 807 & IS: 3177 and shall include following tests as minimum:

Testing of mechanical equipment in accordance with appropriate standards. 

Full load and 125% overload test for hoist & cross travel motions at works (chain pulley block shall be separately tested for 150% overload). 

Deflection test at works. 

These tests shall be witnessed by third party inspection agency (at Contractor’s cost) and / or by Company’s authorized representative.

4.2  
A certified record of test figures / results shall be submitted alongwith the equipment. Test certificates of all bought-out components shall be provided.

4.3 
After assembling and erection at site, the crane shall be subjected to commissioning tests as laid down in IS: 807 and IS: 3177. Contractor / vendor shall be fully responsible for carrying out all the tests required by these standards including the overload testing of the crane.

4.4
The lifting tackle, slings, test gauges and instruments shall be furnished by Contractor / vendor. 

4.5  
The reports on these tests shall be submitted to Company by Contractor’s / vendor’s authorized representative at site.

4.6
The equipment shall meet the performance requirements specified in the data sheets and this specification.

4.7
Operability tests and overload tests at site to demonstrate satisfactory operation of crane without undue friction or display of any other unfavourable characteristics. 

4.8
If as a result of any inspection or test, Company is of reasonable opinion that items do not comply with order, such items shall be rejected by Company.

5.0      PROTECTION AND PAINTING 
5.1
All exposed carbon steel parts to be painted shall be thoroughly cleaned from inside and outside to remove scale, rust, dirt and other foreign materials by wire brushing and sand blasting, as applicable. Minimum acceptable standard in case of power tool cleaning shall be St. 3 and in case of blast cleaning shall be Sa 2 1/2 as per Swedish Standard SIS: 055900 ( latest edition ). 

5.2
Non-ferrous materials, austenitic stainless steels, plastic or plastic coated materials and insulated surfaces of equipment not be painted.

5.3
Stainless steel surfaces both inside and outside shall be pickled and passivated.

5.4
Machined and bearing surface shall be protected with rust preventive agent like varnish or thick coat of grease.

5.5
Depending on the environment, following primer and finish coats shall be applied. 

	
	Environment
	Description

	1.
	Normal       Industrial
	Primer
	:
	2 coats of Red oxide zinc chromate, each 25 microns (min.) thick.

	
	
	Finish 
	:
	2 coats of Synthetic enamel, each 25 microns ( min. ) thick.

	2.
	Corrosion Industrial
	Primer
	:
	2 coats of Epoxy zinc chromate each 35 microns ( min. ) thick.

	
	
	Finish
	:
	2 coats of Epoxy high build paint, each 100 microns ( min.) thick.

	3.
	Coastal               and Marine
	Primer
	:
	2 coats of High build chlorinated rubber zinc phosphate each 50 microns ( min. ) thick.

	
	
	Finish 
	:
	2 coats of Chlorinated rubber paint each 35 microns ( min. ) thick.

	4.
	All environments (Temp. 80-250ºC)
	Finish 
	:
	2 coats of Heat resistant Aluminium paint suitable for 250ºC each of thickness 20 microns.

	5.
	All environment (Temp. 250-400ºC)
	Finish 
	:
	2 coats of Heat resistant Aluminium paint suitable for 400ºC each of thickness 20 microns.                                      


          ( All values refer to dry film thickness )

5.6
The colour of finish coat shall be intimated to vendor after placement of order.

6.0      WARRANTY

Vendor shall have final and total responsibility for the design and mechanical performance of all equipment supplied under this specification.  Vendor shall warrant the equipment furnished by him and the performance of the said equipment in accordance with this specification and with warranty requirements given elsewhere in bid package.
7.0      SPARE PARTS AND TOOLS:

7.1      Spare Parts

Vendor shall provide spare parts needed for start-up and commissioning. Vendor shall furnish a separate itemized priced list of recommended spares for one as well as two (2) years normal operation and maintenance. Lists shall include part number, part description, serial number and normal delivery lead time. Contractor shall ensure listed parts are available for shipment at the time of equipment shipment.

           Recommended spares should take into account related factors of equipment reliability, effect of equipment downtime upon production or safety, cost of parts and availability of equipment service facilities.


All spare parts furnished by Vendor should be wrapped and packaged so that they will be preserved in original as new condition under the normal conditions of storage to be anticipated in India. Spare parts shall be properly tagged and coded so that later identification as to intended equipment usage will be facilitated.  They shall be packaged separately, clearly marked as “Spare parts” and shipped at the same time as the equipment.  Packing lists shall be furnished so that the parts can be handled without uncrating, if required.  Start-up spares shall be packed and identified separately.

7.2
Tools

Vendor shall provide two sets of special tools or fixtures as required, for installation / erection, operation & maintenance and disassembly of the furnished equipment.


All such tools shall be permanently tagged with information pertaining to their use.  Any special drawings or instructions pertaining to the use of such tools shall be included in the instruction manual.  
8.0
PACKAGING AND IDENTIFICATION 

8.1
All packaging shall be done in such manner as to reduce the volume. The equipment shall be dismantled into major components suitable for shipment and shall be properly packed to provide adequate protection during shipment. All assemblies shall be properly match marked for site erection.

8.2
Attachments, spare parts of the equipment and small items shall be packed separately in wooden-cases. Each item shall be appropriately tagged with identification of main equipment, item denomination and reference number of the respective assembly drawings.

8.3
Detailed packing list in water-proof envelope shall be inserted in the package together with equipment.

8.4
Each equipment shall have an identification plate giving salient equipment detail / data, name of manufacturer, make / model, equipment number, year of manufacture etc. 
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