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1 . SUPPLY DESCRIPTION.





The present document covers the supply of the two main service cranes for the telescope inside the rotating enclosure and for the annex building. 


Both the two cranes have the same technical characteristics, except for the span and the hook lift that are smaller for the annex building crane; considering that the obstruction of these machines is the main driver in the sizing of the buildings, it has been decided to specify a special design of the cranes in order to optimize the dimensions of the enclosure. The maximum overall dimensions indicated on the enclosed assembly drawing 320a003/C are mandatory. For this reason in the following section and in the enclosed drawings are detailed the type and size of the electromechanical components evaluated according to the specified FEM (CMAA) class, along with the maximum allowable structural dimensions.


The Manufacturer is requested to verify all the suggested design, assuming with the offer the whole responsibility of the design and the construction of the cranes.


As can be understood from the specified working speeds and regulation range, the cranes are mostly used for assembling and positioning instruments and accessories of the telescope, and must have a very smooth control of the various movements.


The control of the crane shall be done by one of two methods: via a radio control pendant, to be specified with the order and purchased by the LBTPO; or via a plug-in handheld pendant.  The location of the handheld wired pendant in the rotating enclosure shall be on the telescope-level catwalk, approximately 14 m below the crane bridge level.





The supplier shall include a flexible festoon feeding the utilities on the crane to the upper fixed junction box to be positioned by the erector at the end of the crane runway. The lower junction box shall be connected to the upper junction box with manufacturer specified cabling, installed and wired by the erector on-site. The connection point should include an emergency stop pushbutton, a connection point for the wired pendant and a switch to select between the radio-controlled pendant or the wired pendant. The wired pendant shall be a standard control box with pushbuttons to control all crane motions with a 12 meter cable. The junction boxes, flexible festoons, standard pendants and associated cabling should be supplied by the manufacturer.





- Spare parts - In the tender price shall be included two sets of electric usable components for the placing in operation of the crane and a list  - with quotation of the single items of the spare parts - mechanical and electrical - recommended by the Manufacturer for 10 years operation.


In the supply shall be included two sets of mechanical and electrical wear parts foreseen for normal maintenance (ropes one set only) .
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- Erection and start up of the cranes -  The Manufacturer must assure - under request of the P.O. and subject to separate reimbursement - the assistance on Site - Mt. Graham - Arizona - through a Supervisor, at the erection and setting into operation of the cranes.





Taking into account the transport problems to the erection site, not possible transport pieces longer than 14 m, it is mandatory the construction of the bridges beams in two sections each, bolted together with HT bolts.





2 - TECHNICAL DATA AND DRAWINGS -





2.1 - ROTATING BUILDING CRANE - TECHNICAL SPECIFICATION-





Type : Double Girder EOT crane with double trolley and independent auxiliary hoist -


Hoisting capacity : Max. 550 KN on the two hooks with trolleys in any position -


Hoisting capacity of each of the two main trolleys : 	320 KN -


Hoisting capacity of the auxiliary hoist : 		50 KN -


Bridge span : 				26670 mm -


Main hook lift : 				43.00 m -


Auxiliary hook lift :				 42.00 m - 


Main hooks speed at full load			0,1 ÷ 5.00   m/min -


Main hook speed with load up to 50%		0,1 ÷ 7.50   m/min


Auxiliary hook speed				0,3 ÷ 12.00 m/min


Main trolleys traverse speed			0,4 ÷ 20.00 m/min


Auxiliary trolley traverse speed			0,4 ÷ 20.00 m/min


Bridge long travel speed			0,4 ÷ 20.00 m/min


All the movements must be Variable Frequency Drive (VFD) regulated, at 1/50 of the nominal figure, obtained at the nominal Frequency of the motor of 60 HZ


Bridge and trolleys feeding lines are of the flexible cables type -


Longitudinal travel of the crane ( for EL feeding line)	26.00 m.


Feeding voltage 			480 V   60 HZ   3 phase, delta-


Crane dimensioned according the FEM. rules, Group A3 / M4 - ( CMAA - A2÷B )


Overall dimensions must be according to the dwg. 320a003/C.


Bridge rail type 				BETHLEHEM


	head width				104 mm


Crane wheel width between flanges		125 mm





�
Main hoist technical description -


- Mechanisms Group  M4 - Duty class  T3 (16000 h) - Load spectrum L3 (km 0,5) -


- Four ropes hook block - Double hook type -


- Max. load on one rope			( 86000 N


- Steel core rope, R= 1800 N/sq.mm , nominal diameter	24 mm


- Deflecting sheaves diameter			500 mm


- Fixed compensating sheave			360 mm


- Drum pitch diameter 			1000 mm, double helical 	grooved, 	pitch diameter 27 mm, 31 pitches each side to accommodate 	2x86 m of useful rope, total length about 2.00 m -


-Gear box, parallel axis type, nominal torque at the low speed shaft = 86000 Nm - 


	nominal of the low speed shaft - 3,18 rpm -


-Motor 	30 kW - 4 poles - inverter regulated 1/50 min - Cm / Cn = 2,5-


	motor controlled through an inverter, vectorial type, from 1,2HZ to 	60HZ  at constant torque, from 60 to 90 HZ at constant power.


-Service brake -	Nominal torque > 550 Nm for the 4 poles motor and >750 Nm for 		the DC alternative-Allowed both shoe or disk type execution -





Main Trolley cross travel mechanism -


- N. 4 double rib wheels		315 mm contact diameter -		Revolving shaft type supported by roller bearings - Direct drive -		Flat rail 50 mm useful width - 20 rpm nominal speed-


- N2 driven wheels, through a central gear/motor unit, 3 kW - 4 Poles motor, self braking	with disk brake nominal torque at the low speed shaft of the reducer >250Nm-


Estimated trolley weight		110 KN each





Bridge long travel mechanism -


- N. 4 double rib wheels,		630 mm contact diameter -	Revolving shaft type supported by roller bearings- Direct drive - 		Flat rail 60 mm useful width - 15 rpm nominal speed -


- N. 2 driven wheels, one for each head beam, through two separate motor/reducer units 


- N. 2 Motors		5,5 kW - 4 Poles - self braking with disk brake -


- N. 2 Gear boxes, parallel shaft type, nominal torque at the low speed shaft >6000 Nm 


N.B. : all the cross and long travel movements are regulated by Variable Frequency Drives (Inverter) between a minimum of 1,2 HZ up to the nominal 60 HZ frequency.


It is mandatory that the motors with the relevant inverter controls are of ABB manufacture, and the auxiliary electric equipment components of Siemens manufacture.


Estimated bridge total weight 420 KN, of which 350 KN of steel structure.


Total estimated weight of the unloaded crane 640 KN.


Loaded crane travelling mass 1190 KN.


Stiffness Requirement. The max. deflection of one main beam loaded with two mobile forces of 137,5 KN each at a distance of 4 m must be lower than 1/900 of the bridge span.
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2.2 - AUXILIARY BUILDING CRANE - TECHNICAL SPECIFICATION 


		              - Dimensions as per Dwg.250a006/A -





All the technical characteristics of this crane are identical to the one of the rotating enclosure listed in the previous item, except :





Bridge span				17250 mm


Main hook lift				10.00 m -


Auxiliary hook lift				  9.00 m -


Longitudinal travel of the crane ( for EL feeding line)	21.00 m -


Section of the main beam reduced according the new span





NB: For uniformity of supply it is requested that all the electro-mechanical components of trolleys and bridge are identical to the rotating building crane - The only modification is the reduction of the drum length caused by the lower hook lift and this gives the advantage of decreasing the main beams distance, increasing the approach of the crane to the centre runway of the rotating building, on the axis of the maintenance hatch








2.3 - CRANES CONTROL -





Both the cranes shall be operated by radio controls, purchased directly by the Project Office; the Manufacturer shall provide only the necessary interface in the crane control electrical equipment.


The main and auxiliary feeding line of the cranes is of the flexible cables type, supported by suitable railway and trolleys positioned parallel to the main crane runway.


For testing and emergency control, the Manufacturer shall foresee a standard push button control box with 12 m of cable connected by plug to the junction boxes that shall be positioned at the fixed end of the flexible cables lines feeding the bridge and at the levels described at page 3.








3 - SHOP DRAWINGS, PLANNING AND TECHNICAL DOCUMENTATION.





	      This is the first activity to be performed by the Manufacturer and shall be performed according what specified in the “Statement of Work”, attachment A of the RFP.
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4 . DELIVERY AND TESTS





4.1. :


	Both European and North American manufacturers should deliver to the Mt. Graham International Observatory base camp in Safford, Arizona.


The LBTPO will arrange for shipment from the base camp to the erection site on the mountain.


It is suggested to quote separate prices for the crane ex works, sea packed and loaded on truck, plus the transport cost.





4.2. Testing. European Manufacturers are requested to guarantee that the cranes shall comply to the USA OSHA safety standards 1910.179, as per CMAA # 70.


The cranes will be tested over full travel to 125 %   of the hoisting capacity during or soon after installation.
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