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	SPECIFICATIONS OF ELECTRICS FOR 
MITSUBISHI HORIZONTAL BORER ASSET NO: 51-6068
	





REPLACEMENT OF CNC SYSTEM, FEED DRIVES, FEED MOTORS, SPINDLE DRIVE,SPINDLE MOTOR ,FEED BACK DEVICES, CONTROL PANELS,PENDANT PANEL AND CABLES FOR MITSUBISHI MAKE CNC HORIZONTAL BORER MODEL MAF 240/180B


OBJECTIVE:  
The objective is to replace the existing FANUC 9 CNC controller, Mitsubishi PLC, DC Feed drives and Feed motors, DC spindle drive and spindle motor with SUITABLE LATEST Version FANUC (FANUC 16I or ABOVE) /SIEMENS (SIEMENS 840D) CNC system , AC servo motors and drives for Feeds and AC spindle motor and drive, Feedback devices, control panels with switchgear, pendant panel and power and control cables and total machine wiring.



Qualifying conditions and references

1. Only those vendors who have retrofitted  and commissioned at least one imported heavy machine of similar type  having 6-Axes or higher for similar applications 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.

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 in attached format to be enclosed along with 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.







2.    BRIEF DESCRIPTION OF MACHINE:
2.1 MITSUBISHI make model MAF 240/180B is a CNC Horizontal Borer with six linear axes (X, Y, Z, U, and V & W) and one rotary axis (B). Spindle speed is infinitely variable through DC motor/Drive. Presently this machine is interfaced with FANUC 9 CNC system, MITSUBISHI PLC, FANUC DC Servo Drives/Motors for feeds and MITSUBISHI make DC Drive/Motor for spindle.
2.2 The CNC system displays 7 Axes viz., X, Y, Z, U, V, W, & B. All axes are programmable axes.
2.3 U & W are powered by a common motor and have a common position feedback. Either of these axes can be operated at a time. Axis selection is made through clutches (M codes).

Existing Position feedback: X, Y, Z Axes – Inductosyn
                                                     U/W, V, B Axes – Resolver
				     Spindle –Pulse coder
2.5    Existing Feed motor spindle motor details are as under:     
	Axis
	Motor type

	X, Y, V
	FANUC model 40

	B
	FANUC model 50

	U/W, Z
	FANUC model 30 MH


2.6 Spindle motor is rated at 55 KW with base speed of 1150 rpm and maximum speed of 2800 rpm.
      Details: KW: 55, Voltage: 400, Current: 153, Speed: 1150/2800, Vtg: 60/1000rpm
               

	Specifications
	Supplier’s confirmation
	Deviations if any /Remarks

	3.0 
	SCOPE OF MATERIAL SUPPLY
	
	

	3.1
	Latest FANUC /SIEMENS make CNC system with Ethernet card and Remote diagnosis facility

	
	

	3.2
	PLC (integral with CNC) with minimum 280 inputs and 240 Outputs.
The required I/O stations for distributed I/O implementation: 5 (five) including main panel
Make: FANUC/SIEMENS
	
	

	3.3
	Machine operating /control panel for CNC system.
Dimensional details to be provided with offer.
Make: Fanuc /Siemens
	
	

	3.4
	Feed motors (with brake wherever required) – 6 nos.
Technical data sheet which contain type and other details are to be provided with offer.
Make: Fanuc /Siemens
	
	

	3.5
	Feed drives
Technical data sheet which contain type and other details are to be provided with offer.
	
	

	3.6
	Spindle motor
Technical data sheet which contain type and other details are to be provided with offer.
Make: Fanuc /Siemens
	
	

	3.7
	Spindle drive 
Technical data sheet which contain type and other details are to be provided with offer.
	
	

	3.8
	Spindle encoder
	
	

	3.9
	Linear scales for X, Y, Z Axes and Encoders for V, B, U and W axes along with cables and preamplifier devices
  Maximum traverse distance in  X-Axis: 10,000 mm with accuracy grade: ±5µm, Ref marks: Distance coded at every  
50mm.
 Y-Axis: 3250mm with accuracy grade: ±5µm, Ref marks: Distance coded at every 50mm.
  Z-Axis: 1000mm, with accuracy grade: ±5µm, Ref marks: Distance coded at every 50mm.
 W-Axis: 1200 mm, Incremental rotary encoder for W/U. 
U-Axis: 120mm.  
V-Axis: 2250 mm, Incremental rotary encoder,( Resolver gear ratio: 5/2, Axis traverse per each rotation of motor is 2.5mm.   
 B-Axis: ± 360°/min, Incremental rotary encoder (Resolver gear ratio: 5/4, Table traverse for one rpm of motor: 0.12degree. 
Make: Heidenhain / Siemens/ Fanuc or equivalent.

	
	

	3.10
	Technical data sheets along with offer for all the above items. (3.1 to 3.9).
	
	

	3.11
	Control Panel/panels of standard size for mounting of switchgear and drives with IP54/IP55 degree of protection. MAKE: RITTAL
All incoming cables should be bottom entry.
	
	

	3.12
	Hanging type pendent unit for mounting of CNC display and Machine operation/Control panel with IP54/IP55 degree of protection. MAKE: RITTAL. Angle of swivel is 180°.
	
	

	3.13
	Air conditioning units for pendent panel and CNC system main panels MAKE: RITTAL. 
	
	

	3.14
	Suitable cables between CNC system, drives, motors and machine. Total wiring of the machine to be replaced.
Length of cables is as indicated below. 
Panel                                             Pendent                   60m
Motors (Feed/Spindle)                  Panel                       60m
Make: LAPP, Germany
	
	

	3.15
	Flexible PVC Conduits for the power and control cables.
Make: LAPP
	
	

	3.16
	All the switch gear items like contactors, relays, switches, OLRs etc.  for auxiliary motors. MAKE: Fanuc/Siemens
	
	

	3.17
	Suitable junction boxes to be located on the machine for interfacing between PLC and machine elements
	
	

	3.18
	Control transformer for operation of solenoids (110 V AC). Reputed make with test certificate.
	
	

	3.19
	Digital image capturing system for fault diagnostic purpose with min 8 Mega pixels of reputed make.  Qty: 1no. 
Make: Sony/Canon/Nikon
	
	

	3.20
	a.)Digital Instrument for measuring ac/dc voltage, current, resistance etc (digital multimeter)- 2 nos.
b)Digital clamp meter (ac/dc)for load measurement in Amps.- qty: 2nos
Make: Fluke/HP
	
	

	3.22
	24 Volt DC regulated power supplies for CNC/PLC and I/Os  MAKE: FANUC/Siemens
	
	

	3.23
	Isolation transformer with safety enclosure required for entire machine. 
Reputed make with test certificates.
	
	

	3.24
	Spare hard disc with proven commissioning data ready to replace in the event of system crash.
	
	

	3.25
	PG/Laptop computer with latest configuration with HMI software, remote diagnostics software and on-line PLC logic diagnosis/development software.
	
	

	3.26
	Forced air cooling system for Linear Scales.
	
	

	3.27
	Any other item not mentioned above to keep the machine in working condition and to ensure completeness of electrics.
	
	

	4.0   SCOPE OF WORK
	
	

	ELECTRICAL AND ELECTRONICS
	
	

	4.1
	Dismantling of existing CNC system, Feed Drives, Feed Motors, and Spindle drive, Spindle Motor and Electrical Panel and interconnected cables.
	
	

	4.2
	Mounting of axes drives / Motors and Spindle Drive / Motor etc.
	
	

	4.3
	Installation of new electrical panels and pendent panel
	
	

	4.4
	Development of PLC logic and interface drawings
	
	

	4.5
	Wiring of the i.e between electrical panel, pendent, drives, motors, PLC, etc
	
	

	4.6
	Interfacing of controls to the axes drives/motors and spindle drive/motor and machine.
	
	

	4.7
	Interfacing of motors for hydraulics, lubrication, coolant, etc to the control system. 
	
	

	4.8
	Interfacing of Ethernet/LAN Communication system with the control system for transfer of part programs and PLC ladder, etc.
	
	

	4.9
	Interfacing of linear scales/encoders to the control system.
	
	

	4.10
	Laser test for all axes. Laser equipment is in suppliers scope.
	
	

	SCOPE OF WORK : MECHANICAL 
	
	

	4.11
	Design, manufacture and mounting of brackets and couplings to mount X, Y, Z, U/W, V, B servomotors.
	
	

	4.12
	Design, manufacture and mounting of brackets and couplings to mount spindle motor
	
	

	4.13
	Design and manufacture of suitable brackets and fixtures to mount and align linear scales/encoders for X, Y, Z, U/W, V and B axes and for spindle.
	
	

	4.14
	Design, manufacture and mounting of suitable protective guards to protect devices motors, scales
	
	

	
INSTALLAITON AND COMMISSIONING
	
	

	4.15
	Setting up of all parameters of NC.
	
	

	4.16
	Installation & Commissioning of Axes & Spindle Drives
	
	

	4.17
	Checking NC functions and movements of machine
	
	

	4.18
	Checking function of main spindle system.
	
	

	4.19
	Checking function of hydraulic system.
	
	

	4.20
	Checking function of lubrication system
	
	

	4.21
	Checking function s of other required auxiliary functions like coolant system, chip conveyor etc.
	
	

	4.22
	Checking PLC interlocks and other safety features 
	
	

	4.23
	Checking the function of data transfer between NC, PLC and machine. And Checking remote diagnosis.
	
	

	4.24
	Proving of all the CNC options opted for.
	
	

	SPECIFICATIONS OF CNC SYSTEM
	
	

	
	ITEM                                                       SPECIFICATION
	
	

	5.1
	Controlled axes (No of axis displayed)             7 axes
	
	

	5.2
	Simultaneously controllable axes- 3  linear and 1 rotary axis
	
	

	5.3
	Least input increment                  0.001mm(linear axis)   
	
	

	
	                                                    0.001degree( rotary axis)
	
	

	5.4
	Least command increment         0.0005mm(linear axis)
	
	

	
	                                                 0.0005degrees(rotary axis)
	
	

	5.5
	Rapid traverse rate                    5000 mm/min (linear axes)
	
	

	
	                                                  500 mm/min (U axis)
	
	

	
	                                           0.69 rpm or 250 dpm (B axis)
	
	

	5.6
	CNC display      10.4”/12.1” colour LCD or larger
	
	

	5.7
	Part program memory capacity : maximum as per the latest available with system.
	
	

	5.8 
	RS-232 communication part for transfer of part programs
	
	

	5.9 
	 Spare hard disk / PCMCI Card with Complete commissioning  data 
	
	

	5.10
	Tool path simulation (graphics)
	
	

	5.11
	Ethernet card supporting TCP/IP protocols with software.
	
	

	5.12
	Handheld unit with MPG (electronic hand wheel) of make FANUC/Siemens. 
	
	

	5.13
	Tool management software (tool time monitoring)
	
	

	5.14
	Configuration screen to enable/disable axis
	
	

	5.15
	CNC system to support feedback from linear scales or rotary encoders, apart from integral motor encoders.
	
	

	5.16
	Position control loop of all axes to be through the CNC only and not PLC. Viewing/editing if possible of PLC ladder on the screen.  
	
	

	5.17
	List of basic specifications of CNC system to be informed by the supplier in their offer
	
	

	5.18
	List of optional features of the CNC system to be informed by the supplier in their offer
	
	

	6.0
	DOCUMENTATION
	
	

	6.1
	The supplier shall supply 3 sets of the following documents Hard copy for CNC system, feed drives, spindle drive, feed/spindle motors and PLC before commencement of work at BHEL factory: At least one set should be original.
	
	

	
	i.  Operation manual
	
	

	
	ii.  Interface manual
	
	

	
	iii. Programming manual
	
	

	
	v.  Connection manual
	
	

	
	vi. Maintenance manual
	
	

	
	vii. Parameter manual
	
	

	
	viii. Electrical drawings of the pendent and panel
	
	

	
	ix. Cabling drawings
	
	

	
	x.  PLC ladder / statement list (hard copy and soft copy)
	
	

	6.2
	One set of the above documents shall be furnished in a CD-ROM
	
	

	6.3
	System software, software for standard cycles, Software for remote diagnosis, commissioning data etc. to be provided in CD. 
	
	

	6.4
	Three sets of AS-built drawings of the general arrangement, electrical wiring and cabling shall be supplied within two weeks after completion of work.
	
	

	7.0
	GENERAL POINTS :
	
	

	7.1
	All equipment must be suitable to run with input voltage  3 wire, 3 phase, 415 volts + 10% 50 Hz + 2 Hz
	
	

	7.2
	All equipment shall be tropicalised and suitable for operation in shop floor conditions, where temperature variation is between 100 to 450C
	
	

	7.3
	Panels shall be stand-alone type, suitable for the above
	
	

	7.4
	List of auxiliary motors for which switchgear shall be provided in the panel is detailed under (Voltage 3 x 415 Volts) : 
     5 x 0.75 KW, 3 x 1.5 KW, 1 x 0.2 KW, 2 X 0.4 KW
	
	

	7.5
	Supplier should arrange for training on maintenance of CNC system and PLC (3persons), Programming and operation (2 persons) free of cost for FIVE personnel at CNC system manufacturer’s training facility. Training on operation shall be provided at BHEL works.
	
	

	7.6
	All the solenoids, limit switches, proximities, pressure switches, etc,  must be thoroughly checked and cleaned and replaced if required.
	
	

	7.7
	Supplier to quote separately for the material and for installation and commissioning charges.
	
	

	7.8
	Supplier to send his offers for commercial and technical bids in a separate sealed cover and for price bid in a separate sealed cover.
	
	

	7.9
	The supplier is required to study the machine, the scope of supply and certify the completeness of the scope in order to execute the work. In case of any discrepancies in the scope of supply the supplier is required to highlight the same to BHEL before acceptance of the order.
	
	

	7.10
	Existing CNC hardware, feed drives, feed drives, feed motors, spindle drive and any other material removed from the machine shall be handed over to BHEL.
	
	

	7.11
	Planning and laying of all necessary cables like interfacing cables between system cards, drive modules, drive and system, system and machine control panel, power cables for motors etc, are in suppliers’ scope of work.
	
	

	7.12
	Before commencing manufacture of the panels, electrical and general arrangement drawings should be submitted to BHEL for approval.
	
	

	7.13
	Before dispatch of material the supplier should arrange for inspection/working of the system, drives and motors for BHEL personnel at his works. BHEL shall be intimated ten days in advance before calling for inspection. The material shall be dispatched only after written clearance from BHEL
	
	

	7.14
	PLC logic shall be in line with the existing logic and interface drawings.
	
	

	7.15
	The machine should be thoroughly cleaned by the supplier before handing over machine to production.
	
	

	7.16
	Supplier has to prove out all the functions of CNC system including PLC logic with necessary modifications, functioning of fed drives/feed motors/spindle drive and demonstrate working of the machine to the satisfaction of BHEL.
	
	

	7.17
	Indication lamps wherever required to be provided.
	
	

	7.18
	M codes and switch control to be provided for all auxiliary functions like coolant, spindle, etc.
	
	

	7.19
	Each panel and the equipment mounted on each panel shall be securely connected to the earth bus. For this purpose, the earth wire shall be looped from equipment to equipment and both the ends of the earth wire shall be connected to the earth bus.

	
	

	7.20
	All non-current carrying metallic parts shall be earthed. All doors and movable parts shall be connected to the earth bus with flexible copper connections.

	
	

	7.21
	The vendor is 100% responsible for 1. Procurement of all the material including important items. 2. Installation, commissioning and job prove out.  BHEL will not procure/provide any item separately for the completion of project. 
	
	

	7.22
	The supplier may visit our works to see the machine which is presently in working condition.
	
	

	7.23
	The machine will be available for modifications for a period of 10 weeks.
	
	

	7.24
	BHEL will not provide lodging/Boarding and conveyance during implementation of project. Supplier has to arrange for themselves.
	
	

	7.25
	Following documents shall be furnished by the supplier along with his offer :
a) Point-wise clarifications to these specifications
b) Single line electrical diagram of total project
c) Catalogs of CNC system, drives, motors offered
d) List of standard features of CNC system
e) List of optional features of CNC system 
f) Details of CNC system, motors, drives and other equipment offered 
g) Description on configuration of U/W axis in the CNC system.
h) Estimated time of machine outage for modifications 
i) Deviations, if any from these specifications
In the absence of the above information, the offer will not be considered.
	
	






image1.png




