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BHARAT HEAVY ELECTRICALS LIMITED

RAMACHANDRAPURAM

HYDERABAD–502 032
Ref: HY/M&S/Elec/Specs/Heller-02shop

Dt: 11/11/2009
CNC RETROFIT OF HELLER SLOT CUTTING CONVENTIONAL MACHINE IN ELECTRICAL MACHINES SHOP (02-1041)
Objective:


Heller make rotor slot cutting conventional machine, Longitudinal feed of cross-slide and Cross feed of FS320 milling head is to be retrofitted with suitable CNC system, Drives, Motors and Introducing scales to achieve higher accuracy & linear and circular interpolation. 

Qualifying Conditions and References:

1. Only those vendors who have retrofitted and commissioned at least one imported heavy machine in the past five years(on the date of opening the tender) and such machine is working satisfactorily for more than one year after commissioning only should quote.

  (Heavy Machine:

Lathes with Bed length more than 4m and Job carrying capacity more than 4tonne.

Horizontal Boring machines with spindle dia more than 160mm and spindle load capacity of more than 65KW and equivalent similar machine.)   
2. The vendor should have at least 5 years continuous experience in this field.

3. Performance certificate from the customers regarding satisfactory performance of retrofit, which they had already done, shall be enclosed along with the technical offer.

4. The Bidder/Vendor to furnish reference list of customer, with full address, details of contract person, where similar system or higher rating has been supplied in the past.

5. BHEL reserves the right to verify the information provided by bidder/vendor. Incase the information provided by Bidder/Vendor is found to be false/incorrect the offer shall be rejected.
Brief Description of the Existing Machine:


The Heller Machine is a Rotor Slot Milling machine.

         The machine comprises Machine bed with Longitudinal feed of cross slide measuring length 14000mm, is driven by Indramat AC servo motor & drive, Cross feed of Milling Head (FS320) measuring length 1200mm through Hydro mechanical feed drive, FS 60/160 Special milling head with column through Hydro mechanical feed drive, Indexing attachment with optical indexing arrangement, Left Hand clamping head and right-hand clamping head, Support Head-I and Support Head-II. The Milling head FS 320 and FS 60/160 are driven by DC motors controlled by Siemens make Simoreg 6RA22 digital DC drives. The machine comprises electro-mechanical based relay logic control.

NOTE TO THE VENDOR :
Vendor shall send his offers for technical and price bids separately.

Vendor shall quote separately for material and for installation & commissioning.

Vendor shall go through each clause of this Specification-cum-Compliance format.

The "Vendor’s Compliance, Offer & Remarks” Column of this format against each clause of the BHEL’s specifications/requirements should be appropriately filled in by the Vendor and submitted along with the offer.

Inadequate/incomplete, ambiguous, or unsustainable information against any of the clauses of the specifications/requirements shall be treated as non-compliance.

Following documents should be attached by the vendor along with the offer:

Complete BILL OF MATERIALS (B.O.M.) with Makes, Specifications & Type No.s for the entire package and all the equipment & accessories being offered

Technical Catalogs of CNC System, drives, motors, position feedback systems and all the equipment & accessories being offered and proposed schemes of electrical/ electronics/mechanical works of whole project.
SCOPE OF WORK :
1. Presently the machine is operated in conventional method with Servo Axis Drive on Cross slide longitudinal movement and Hydro-mechanical feed drive for Cross feed of FS320 Special milling head.

2. It is planned to 

(a) Provide a suitable AC Servo Motor & Drive system for Longitudinal feed of Cross-slide and Cross feed of FS320 Milling head along with necessary mechanical modifications.

(b) Provide Linear scales for (i)Longitudinal feed of Cross slide having measuring length of 14000mm with 10 μ accuracy and (ii) Cross feed of FS320 Milling head having measuring length of 1200mm with 10 μ accuracy

(c) Incorporate CNC System with Operator Pendant & required necessary Accessories including PLC I/O modules to achieve Linear & Circular Interpolation for both the above axes.

(d) Install & Commission Linear Scales as Direct Measuring System for Longitudinal feed of Cross slide & Cross feed of FS320 Special milling head to achieve Higher Accuracy.

(e) Operate the Machine in CNC mode as well as in Manual Mode as and when required for Operator’s Comfort.

3. Interfacing of CNC system with the existing Electrics.

	Sl. No.
	(D) DETAILED SCOPE OF SUPPLY & WORK

(BHEL REQUIREMENT)
	Vendor’s Compliance
	Remarks

	1.
	CNC SYSTEM: SIEMENS/FANUC
(Complete Details of the CNC system should be furnished by the Vendor)
	
	

	 1.1
	CNC system with required Accessories along with necessary softwares & hardware.
	
	

	 1.2
	TFT Color display (10.4 inch or more) with required Keyboard.
	
	

	 1.3
	Rapid Traverse of Axes : 5,000 mm/min
	
	

	 1.4
	Provision for data transfer between CNC & external PC with necessary hardware.
	
	

	2.
	MOTORS:

	
	

	2.1


	Existing Feed motor of Cross Slide Longitudinal feed is as below :

AC Servo Motor INDRAMAT Make

MAC-112D-0-FD-3-C/130-B-2/S018

Natural convection: MdN=38Nm, IdN=56A

Surface cooled :     MdN= 57Nm, IdN=83A

2000Rpm

Ke (eff) = 3.0V/1000rpm ;   Km = 0.76Nm/A

Brake: 40Nm,24VDC, 1.4A

The above motor shall be replaced with suitably rated AC servo motor to suit the CNC & Drive system. (Details of model, type, rating, Order No. etc. should be furnished in the B.O.M. by vendor)
	
	

	2.2
	FS320 Special milling head crossfeed is through Hydro mechanical feed drive. This setup should be replaced by a suitable AC servo motor & drive system along with necessary mechanical modifications.

Power of Existing hydromotor : 5.5Kw
	
	

	2.3
	The FS320 Milling head main motor(DC) is driven by a Siemens make 6RA22 Digital DC Drive. (Simoreg K 6RA22 323FL10)

 The FS60/160 Milling head Main motor is driven by a siemens make 6RA22 Digital DC Drive. (Simoreg K 6RA22 323FG10)

The above Drives and motors shall remain unchanged and are to be interfaced to the New CNC system.
	
	

	2.4
	The remaining axes movements are to be left unchanged with the existing system. These shall be interfaced to the CNC System for operation of the machine.
	
	

	 3.
	DRIVES :

	
	

	3.1
	Existing feed drive  for cross slide is Indramat make Digital AC Servo Drive. 

This drive shall be replaced with suitable AC drive matching to the motor as required at Clause 2.1 above.

(Details of model, type, rating, Order No. etc. should be furnished in the B.O.M. by vendor)

	
	

	3.2
	A suitable AC drive matching to the FS320 Special milling head crossfeed motor as required at Clause 2.2 above.  
	
	

	4.
	LINEAR SCALES:
(Details of model, type, Order No. etc. should be furnished by vendor)
	
	

	4.1


	Measuring Lengths of the bed are as below:                                                                                                                                                                                                                                                                                                                                                                                                                                              

Longitudinal feed of Cross Slide:  14000mm

Cross Feed of FS320 milling head: 1200 mm

Suitable lengths of Heidenhain make Sealed Linear Scales with 10µ accuracy for both the axes with forced compressed air supply.
The scope should also include supply of required hardware (like suitable EXE), cables of sufficient length and accessories to match to the CNC system. Proper protecting covers to be provided for scales.
For Model of scales to be used, prior approval must be obtained from BHEL. 
	
	

	 5.


	CONTROL PANEL :
	
	

	5.1
	Fully wired, Stand-alone, Floor mounting type Control Panel of Rittal make, with suitable lifting hooks.
	
	

	5.2
	The Control Panel shall conveniently house new CNC system,   Axes Drive systems with required accessories, all necessary Electrical switchgear, 5/15A Service sockets etc.
	
	

	5.3
	Air-Conditioner of Rittal/Advance/WernerFinley/Sunbeam make with sufficient cooling capacity for the control panel.
	
	

	5.4
	Layout showing complete details of arrangement & Electrical Drawings of the control panel shall be submitted to BHEL for approval before fabrication of the Panel.
	
	

	  6.


	OPERATOR PENDANT :
	
	

	6.1
	Fully wired Operator Pendant of Rittal make with minimum IP54 degree of protection which shall be suitable for convenient operation of the machine.
	
	

	6.2
	The Operator Pendant shall conveniently house CNC display & related accessories.
	
	

	6.3
	Proper Cooling arrangement shall be provided for the operator pendant.
	
	

	6.4
	Operation of the Machine :

Complete manual mode & automatic mode operation of the machine with required Selector switches/ Pushbuttons/Indication lamps etc. for all the functions of the machine with suitable interlocks should be provided on Operator Pendant for convenient, efficient & safe operation of the machine.
	
	

	6.5
	All the Existing operations/functions/interlocks of the pendant & machine shall be maintained in the new system.
	
	

	  7.
	INSTALLATION & COMMISSIONING :
	
	

	7.1
	Supplier to take full responsibility for carrying out Installation, start up, testing of supplied equipment & accessories on the machine.
	
	

	7.2
	Installation, Interfacing & Commissioning of new Control Panel with CNC system, Operator Pendant with Switchgear & Accessories at respective and maintenance-easy locations.
	
	

	7.3
	Mounting of New Feed Motors, Assembly and Alignment along with necessary mechanical modifications.
	
	

	7.4
	Installation of Drive systems for Axes and Interfacing & Commissioning with respective motors
	
	

	7.5
	Installation of New Position feedback systems and Alignment, Interfacing & Commissioning with CNC/Drives.
	
	

	7.6
	Interfacing of Machine I/Os & Auxiliary motors with CNC with necessary PLC I/O modules.
	
	

	7.7
	Planning, preparation, ferruling, lugging, laying, routing & interfacing of all cables along with Connectors, Clampings, Conduits, Hoses and related Accessories.
	
	

	7.8
	Checking of Machine interlocks & other safety features
	
	

	7.9
	Demonstration of all features & functioning of CNC and all supplied Equipment/Accessories, functioning of Auxiliary motors, drives/motors, Machine I/Os etc., and Troubleshooting
	
	

	7.10
	Demonstration and Prove-out of complete working and Operation of the machine on a job to the satisfaction of BHEL for efficient & effective use of the machine. (One job prove-out)
	
	

	8.
	SOFTWARES :

	
	

	8.1
	Softwares required for necessary data transfer and for diagnosis & troubleshooting purpose and for taking data backups & restoring should be provided. (for future requirements of Diagnosis & troubleshooting, data restoring etc.)

All the relevant communication cables (with required Adapters, if any) should be supplied. Relevant Help guides should be provided.

	
	

	9.
	GENERAL POINTS TO BE NOTED BY VENDOR :

	
	

	9.1
	The Vendor shall quote on his own and shall take full responsibility of completing the project successfully.
	
	

	9.2
	The vendor shall visit BHEL works to see/study the machine, which is presently in working condition. The vendor is required to study the scope of supply & work and certify the completeness of the scope to execute the work. In case of any discrepancies in the scope, vendor is required to highlight the same to BHEL.
	
	

	9.3
	It is the responsibility of the vendor to ensure completeness of  material & electrics required for successful execution, completion and Testing of the entire project and complete & trouble free functioning of the machine, CNC system, drives, motors, PLC etc. 
	
	

	9.4
	TIME SCHEDULE :

Considering the criticality of the machine, the supplier should complete all the Off-line activities before taking up the machine- shutdown for modification works.

 Machine turn-around time (time during which the machine is not available for production) shall be limited to 4 WEEKS within which the supplier shall complete Installation, Commissioning & Testing.


	
	

	9.5
	ELECTRICAL DRAWINGS FOR APPROVAL BY BHEL :

Before commencing manufacture/fabrication of panels, complete Electrical Drawings and Layouts showing complete details of arrangement of panels/pendant/junctionboxes/switchgear/ accessories etc. of the entire project should be submitted to BHEL for approval.
	
	

	9.6
	PRE-DISPATCH INSPECTION BY BHEL AT SUPPLIER’S WORKS :

BHEL will depute its representative to vendor’s works for Inspection of the total package being supplied.

THE MATERIAL SHALL BE DISPATCHED ONLY AFTER WRITTEN CLEARANCE FROM BHEL.


	
	

	9.7
	GUARANTEE :

12 months from the date of Prove-out of the machine.
	
	

	9.8
	TRAINING:

The vendor should provide training for two BHEL engineers free of cost in the areas of programming & maintenance of PLC & OP at PLC/OP system manufacturers’ works/training school. However, traveling, lodging and boarding expenses will be borne by BHEL.

Training of BHEL machine operators in the areas of operation of the machine, OP & accessories by the supplier's experts/ engineers during their stay at BHEL works.


	
	

	9.9
	Machine cannot be shifted outside BHEL for the proposed modification activities.
	
	

	9.10
	All the material/equipment dismantled and removed from the machine shall be handed over to BHEL. These are BHEL’s property.
	
	

	
	Tools & instruments required for Dismounting of Panels, wiring works, Installation & Commissioning activities at BHEL works shall be brought by the vendor.
	
	

	10.
	DOCUMENTATION :
	
	

	
	Two sets of Hard copies of each of the following documents in English language should be supplied.

One set (Soft copy) of the entire documentation below shall be furnished on CD.
	
	

	10.1
	Operating manuals of CNC system and accessories, Operator Pendant
	
	

	10.2
	Maintenance, Interface & Commissioning manuals of CNC system,  feed motors & drives, position feedback systems.
	
	

	10.3
	Catalogues, Operation & Maintenance Manuals of all the supplied bought out items including drawings, wherever applicable
	
	

	10.4
	Logic Print-Outs (2 no.s of hard copies) 
	
	

	10.5
	A detailed list of all Alarms/Messages/Indications
	
	

	10.6
	Complete As-built Electrical Drawings including layouts of panels, wirings, junction boxes, terminal blocks, plugs, cable layouts, connector diagrams, interfacing details of all panels, pendant, drives/ motors/ position feedback systems etc & OGA/GA drawings
	
	

	10.7
	Complete Parts List with details of Make, Specifications, Order No. etc.
	
	

	10.8
	Data/Parameter Backups of  Feed drive systems
	
	

	10.9
	Soft copies of Logic, Backups of CNC system including Operating System, feed drive systems data and Overall data backup (which is required in the event of total system/data crash) on CD.
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