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	TECHNICAL SPECIFICATIONS 
	



BHEL, R.C.Puram, Hyderabad, has got more than 1500 machine tools. It is proposed to implement the system in 8 CNC machines which are spread over different blocks. The factory area is about 2 km x 2 km. The Local Area Network is spread all the blocks of the factory. The System will be extended to other facilities/machines in future as per requirement.
Brief Scope : 

1) A  system is required for network monitoring of 8 CNC machines in different blocks at BHEL, Hyderabad, R.C.Puram  plant. The system shall broadly consist of :-

a).Machine monitoring :- Monitoring of the status of machines

b).DNC networking :- Transferring part programs from & to the CNC machines from      

                                        any PC on BHEL LAN.

c).Video monitoring :- Monitoring the machines through network camera. 

d).Production monitoring :-Monitoring the status of job running on the 

                                              Machine 

2) Only DNC networking for another 17 cnc machines.
1. SCOPE OF WORK:

	Sl.

No.
	Detailed Scope 
	Vendor’s

Offer & Remarks
	Price

	1.
	Machine Monitoring (for 8 machines):

A comprehensive machine monitoring system to measure and improve productivity of the CNC machine is required. 

 The following parameters have to be monitored

a.) On time of the machine:- 

On time of the machine is the duration of machine in power-on state. The interface from the machine to the device will be in the form of 24V DC digital signal

b.) Spindle On duration :-
It is the duration for which Spindle is in on condition. The interface from the machine to the device will be in the form of 24V DC digital signal. The signal from the machine will be from control circuit of the machine or PLC or spindle drive unit, while the spindle is actually rotating.

c.) Automatic Duration:-
It is the duration for which the machine is operated in Automatic Operation mode with at least one of the axis moving and spindle rotating. The interface from the machine to the device will be in the form of 24V digital output. The output from the machine will be from control circuit of the machine or PLC while the machine is performing operations in Automatic mode.

d.) Energy consumption:-

It is the instantaneous value of the cumulative energy consumed by the machine. Each machine will be retrofitted with three phase digital energy meter. Necessary hardware ( energy meter and accessories) will be in  the scope of Supplier. The energy reports should be logged on to the gate way PC on real time basis.

e.) Supplier shall provide necessary interface (like push buttons or any other means)which machine operator shall  use for recording the time taken for the following tasks. These inputs by operator shall be recorded on gate way PC and reports shall be generated if required.
 Setting time of the job: One push button will be configured to indicate setting time of the job which operator shall press to indicate setting time of the job.
 Breakdown Maintenance: The second push button will be configured to indicate break down time of the machine which operator shall press to indicate breakdown time of the machine. There should be a mechanism to differentiate between electrical and mechanical breakdowns
Waiting for tool/ Job/crane: The third push button will be configured to indicate waiting time of the machine which operator shall press to indicate waiting time of the machine.
The above data must be sent to Gateway PC through wireless up to nearest port of LAN available near the machine.
Supplier should clearly indicate if a gate way PC or a mini server is required for the application. The gate way PC or mini server should be latest state of art work station of make IBM or HP, with at least 160MB of hard disk and 1GB of RAM, 19”TFT monitor with provision for necessary hard ware interfaces. Battery back up with UPS should be available for one hour. Link up facility to the main server of BHEL should be provided.
i)All machines must be monitored simultaneously.
ii) Monitored data must be stored on the gateway PC for analysis. Raw data must be made available to BHEL for ERP.

iii) Standard reports must be provided for the following production and productivity analysis. All reports must be organized and self explanatory with bar graphs, trends and pie charts.

a) Part count on each machine

b) Cycle time and idle time graph

c) Daily production report

d) Idle time/Break down time analysis

iv) The reports must be available in Acrobat PDF, MSWORD & EXCEL file formats.

v) The system must be capable to configure all shift timings, holidays, extra hours and break times like lunch & tea break etc.
	
	

	2.
	DNC Networking - for 8 (covered under MMS) + 17 (extra) machines.  Total 25 Machines:- 

Wireless DNC networking system for providing two way part program transfer (i.e. machine to PC & PC to machine ) is required. The package should be PC based with necessary hardware.

i)Part program transfer from any PC on LAN to the CNC machine or vice versa must be possible.

ii)Data transfer from the CNC machine to the gateway PC on the shop floor should be through wireless.

iii)Part program transfer must be through RS 232 ports of the CNC machines.

iv) Must be able to communicate with Siemens, Fanuc, Heidenhain, Kirloskar, Fagor, HMT systems and other available controllers.

v)CNC operators must be able to call or send part programs from their CNC systems without having to leave their machines. Host PC must operate in unmanned mode.

vi)Machines must be displayed as unique icons for easy selection during program selection.
vii) Any machine must be selected for viewing the program transfer status by just double clicking on its icon.

viii)Each machine must have separate TRANSMIT & RECEIVE folders for programs to be transmitted to the machine and those received from the machine to ensure that only proven programs go to the machine.

ix)Programs must be displayed dynamically as they are being transmitted or received.

x)Safety of DNC communication parameter setting must be ensured and allow access only to authorized persons.

xi)DNC parameters and connecting diagrams for all the CNC systems must be provided to BHEL. Communication parameters set for machines must be backed up as restorable files.

xii) All interfaces should be optically isolated to prevent burnout of ports.

xiii)Support “DRIP FEED” to execute lengthy part programs on CNC machines from PC.

xiv) User-friendly graphical NC editor capable of automatic renumbering, search, replace, library of NC codes, copy of a block, merging, print, edit, display etc..,

xv) Different levels of passwords for security.

xvi) Individual directories for master machines and must be able to access from CNC operator panels..

xvii) Software /Hardware used should be 100% network compatible with server safe operation.
	
	

	3.
	Video Monitoring (for 8 machines covered under MMS):- 
i) One number Network camera should be placed on every machine tool being monitored.

ii) The real time video of the machine should be visible from any PC on the LAN.

iii) Simultaneous viewing & scheduled recording should be possible

Specification of network camera :-

Hardware :


1.System :Vendor to specify CPU, RAM , ROM,etc.    

2. Connectors: RJ 45 for Ethernet or better.


3.CMOS VGA sensor , 5.0 Lux or better.


4.Fixed lens : Focal length 4.48mm F1.5 or better.

Video :

1.Image compression JPEG, MJPEG

2.Image adjustment : Auto white balance on/off, auto exposure on/off, auto gain 

   control, quality adjustment (compression)

3.Resolution : 640 X 480

Network :


1.Network interface Ethernet (10/100 Base-T)


2.Protocols : TCP/IP,UDP, ARP, ICMP, HTTP, 
               FTP, Telnet, SMTP, DHCP         

3.Performance : Network throughput up to        
                  3Mb/s Single connection : VGA upto   15fps;  
       QVGA upto 25/30           

Operating environment : 

1. Operating temperature 5 to 40 degree C

2. Input voltage 220V. If the camera requires DC voltage then DC power adapter should be provided.

Management :

1. Remote recording while viewing.

2. Display rotation

3. Full screen display

4. Security : Multi-tiered access control

5. Installation: Using ARP & ping or IP installer software to assign the IP address

Accessories : 1.CD with manual/ software

6. Ethernet cable

7.  Power adapter

8. Stand for desktop/wall/ceiling

Additional Features: supplier to specify


	
	

	4.
	Production monitoring (for 8 machines covered under MMS):- 

A System is required for monitoring the production status of the jobs on the machine.

i)For every machine following data must be entered on the Gateway PC in the shop floor:-

a) Job running on the machine

b) Actual Start time of the job

c) Planned time for completion of the current job

d) Docket no.

e) Part program number

f) Next job & docket no. planned on the machine

g) History of the jobs completed with time log sheet

ii) This information should be available on any PC on LAN machine wise. The information should be password protected.

iii) The software should be web browser based and should support for data viewing, password protected editing & report generation of any machine from any PC on the LAN .

	
	

	5.
	Erection and commissioning :-

1. The commissioning of the system will be done by the supplier. 

2. The wiring of sensors, relays in the panel etc. shall be done by the supplier.

3. BHEL will provide a LAN connection near each machine covered under MMS
4. All brackets and protective covers required for fixing of instruments and wiring through conduits is in supplier scope.

5. Interfacing between machine and monitoring instruments is in supplier scope

            M/s.BHEL scope is limited to identification of 
             the required digital signals on CNC machines
             and will provide on isolated connectors. 

             The total responsibility for  material , 

             interfacing, mounting with protection covers,

             and proving will be in supplier scope                            

	
	

	6.
	Reference List / Qualifying Conditions: 

Only those vendors, who have supplied and commissioned at least in one reputed/government organization like engineering/automobile industry for similar applications in the past Five years (On the Date of Opening of tender) and such system is presently working satisfactorily for more than six months after commissioning (On the Date of Opening of tender) should quote. However, if such systems has/had been supplied to BHEL, then such system should be presently working satisfactorily after its commissioning and acceptance (On the Date of Opening of tender)  in BHEL, should quote. The following information should be submitted by the vendor about the companies where similar systems have been supplied. This is required from all the vendors for qualification of their offer
a). Name of the customer / company where similar system is installed.   
b). Complete postal address of the customer.

c). Month and year of  commissioning.

d). Application for which the system is supplied  
e).Name and designation of the contact person of the customer.

f). Phone, FAX no. and email address of the contact person of the customer
g).Purchase Order copy/Commissioning Report from the customers where the project is implemented
h). BHEL reserves the right to verify the information provided by vendor.  In case the information provided by vendor is found to be false/incorrect, the offer shall be rejected          

	
	

	7.
	Literature :-

Four copies of literature containing O & M manual, electrical & electronic circuit diagrams are to be supplied.

Backup CDs should be provided for all software used. In case of any Hard disk crash, this Backup CD should be useful for restoration of entire system software into a new hard disk. 
	
	

	8.
	Training :-

Supplier should arrange free of cost technical, operational & maintenance training for training of three BHEL engineers free of cost for the system at BHEL works.


	
	

	9.
	Inspection & Testing :-

The inspection of equipment will be done at supplier’s works before dispatch to see the performance and workmanship. All electrical schemes and drawings shall have to be approved by BHEL before commencement of manufacturing
	
	

	10.
	Test and Guarantee :-

The supplied equipment should be guaranteed for a period of one year from the date of commissioning/ two years from the date of supply, whichever is later for any fault in material / workmanship. Further test certificates of the various supplied items are to be furnished at the time of inspection
	
	

	11.
	Prove out:

After completion of the project , data generated through MMS should be taken on monthly basis for at least six months on monthly basis and reports should be submitted to BHEL
	
	

	12
	Spares:

Itemized breakup of spares used in the system  in sufficient quantity as per recommendation of Vendor for 2 years of trouble free operation in three shifts continuous running basis should be offered by vendor.  
 (Unit Price of each item of spare should be offered) 

	
	

	13.
	Details to be furnished along with the offer :

a.) Point wise confirmation to our specification
b.) Complete BOM with makes and necessary catalogues.
c.) Offer should in two bid system- techno commercial and price bid. Cost of all major items to be indicated separately. This is a must as there may be change in configurations. Total cost for each part of the project like machine monitoring, DNC networking, Video monitoring, Production monitoring and installation/proveout shall be indicated separately. Also un-priced bid indicating components quoted (BOM) separately to be provided in techno commercial bid.

d.) Clear scope of supply and scope of work

e.) Detailed catalogs of the offered items.
f.) BHEL reserves the right to cancel/include the optional items for final scope of supply. 
h.)  Total time required for supply & executing the  

      total project should be submitted.
      i.)  Supply of any other material not mentioned  

            above, but required for trouble free  functioning 
             of the total project  and to ensure completeness
             in every respect shall be in vendor’s scope.
	
	

















