TECHNICAL SPECIFICATIONS
Portable Angular Universal Drilling Machine.
1.0 PURPOSE: 

The drilling machine is required for drilling/reaming/tapping of the locking pin holes in Steam turbine Rotors after assembly of blades. Blade material shall be Martensitic stainless steel grade DIN X22CrMoV121 having tensile of upto 900N/m2.
2.0 SPECIFICATIONS:


2.1  Drilling capacity (in solid)



: Dia.50 mm  (Mild steel)
2.2 Tapping in steel                                                                 : M48 ( Mild steel)
2.3 Spindle taper





: MT5
2.4 Spindle Movement (Quill)



: ≥350 mm 
            2.5  Swiveling of head about axis of  the Arm          

: (±) 180o
2.6 Head tilting 





: 90o on either side
2.7 Rotation of the Arm about pillar/column of the machine
: 360o
2.8 Vertical movement of arm over column/pillar 

: min.1200 mm
2.9 Horizontal movement of arm 



: min.800 mm
2.10 Total height of machine




: To be informed by the supplier
2.11Total weight of machine 




: To be informed by  the supplier
2.12 Provision of linear scale on the column                          : To be confirmed by the supplier
2.13 Range of feed & Rapid feeds



 : To be informed by the supplier

2.14 Min. & max height of spindle nose from

 : To be informed by the supplier     through Arm movement                                      
 2.15 Size of the base of machine



: To be informed by the supplier
 2.16 Horizontal travel of column/pillar 


: Min.1000mm.
 2.17 Drilling Motor power             


      
 : To be informed by the supplier

3. ESSENTIAL FEATURES/REQUIREMENTS:
3.1. The basic machine shall have a robust and vibration free construction and high power rating to ensure accurate drilling of the blades.
3.2. All drives should be Siemens, ABB or other reputed make.  

3.3. All motors used on the machines should be of reputed make only e.g. Siemens, ABB, Crompton Greaves, L&T, Baldor, Kirloskar. All motors should be provided with Motor Protection Circuit Breaker (MPCB) having single phase protection (SPP). 

3.4. Motors should be protected against over-heating. In electrical panel all accessories should be of Siemens or other reputed make.
3.5. Machine should have push-buttons controlling the different function of the machine mounted on a hanging pendant. Devices should be protected against short-circuiting with proper safety measures.
3.6. Suitable lubrication system to be provided.
3.7. Arrangement for controlling the depth of drilling to be provided.

3.8. Standard equipment and service tools shall be supplied along with the machine. Supplier to furnish details.
3.9. The machine shall be supplied with complete electrical equipment ready for the connection to the power mains. Wiring of the machine should not obstruct any movement of the machine especially during rotation of the arm and drilling head. 20 meter Armoured Power supply cable for connection from the machine to the power mains switch to be provided by the party.
3.10. Schematic diagram of the proposed machine to be submitted along with the offer.
3.11.  Compliance with standard safety norms must be followed.
3.12. Identification tags should be provided on all components/switchgear elements on the machine & in the electrical panel. All wiring in the machine/panel should have identification ferrules & the same should be incorporated in the electrical drawing also.

4. COLOUR:
Machine should be suitably painted with apple green colour ( RAL6011 Epoxy Polyurethene paint)

to prevent rusting and corrosion.
5. PRE-DESPATCH INSPECTION:
5.1 Pre-Despatch inspection of the machine will be done by BHEL at vendor’s work for specification compliance and geometrical accuracy test as per relevant standards.PDI call at least 30 days in advance shall be given by supplier to plan the visit.
5.2 Maximum drilling capacity and Tapping capacity of the machine shall be checked on a mild steel test piece. Arrangement of the test piece and tools shall be the responsibility of the supplier.

5.3 Provisional acceptance of the machine will be given by BHEL’s representatives after PDI.   
6. COMMISSIONING AND ACCEPTANCE:
6.1 Final acceptance shall be made at BHEL, Haridwar following successful 
erection, assembly, test run and commissioning. Achieving specified accuracy and surface finish on a test job shall be part of successful commissioning.
6.2 It shall be the sole responsibility of the supplier to rectify any shortcomings in the design or operation of the machine observed during commissioning, free of cost.
6.3 Supplier to provide first filling of all oils & lubricants required for the machine. Vendor to also inform the Indian grades of oils and lubricants. 
7. ESSENTIAL SPARES:

7.1. MECHANICAL:
      7.1.1  One number each pumps used in hydraulic and lubrication.
7.1.2  One number of each type of pressure control valve, pressure reducing valve, pressure switch,  

          flow switch, level switch direction control valves used in hydraulic & lubrication circuits.
7.1.3 Five numbers of each type of filter elements used in hydraulic & lubrication circuit. 
7.1.4 One number/set of each type of oil seals used in machine.
7.1.5 One number of each type of rubber hydraulic hose pipes used in machine.
7.2. ELECTRICAL: (as applicable)
CONTACTORS/RELAY/OL RELAY


2 NO. EACH TYPE

MCB/AUTOMAT/MPCB




2 NO. EACH TYPE


MAIN SWITCH/SFU/MCCB



1 NO.

LIMIT SWITCH/PROXIMITY SWITCH


2 NO. EACH TYPE

SELECTOR SWITCH




5 NO. EACH TYPE

PUSH BUTTON





5 NO. EACH TYPE

INDICATING LAMP




10 NO. EACH TYPE

TIMER






2 NO. EACH TYPE

PRESSURE SWITCH/FLOAT SWITCH


2 NO. EACH TYPE

FOOT OPERATED SWITCH



1 NO.

SOLENOID VALVE COIL




5 NO. EACH TYPE

MACHINE WORKLIGHT




1 NO.

SEMICONDUCTOR FUSE/HRC FUSE


5 NO. EACH TYPE

PLC CPU






1 NO.

PLC INPUT/OUTPUT CARD



1 NO. EACH TYPE

POWER SUPPLY UNIT




1 NO.

D.R.O. UNIT





1 NO.

LINEAR SCALE





1 NO.

LINEAR SCALE SCANNING HEAD



1 NO.

AC DRIVE UNIT





1 NO.

8. MANUALS: 3 sets of Operational and Maintenance ( O & M) Manual to be supplied along with the machine. The manual  should include the following details. 
8.1 Assembly drawing of each sub-assemblies with indication of each components with their  

        specification, part number and make.
8.2 Hydraulic & lubrication circuit diagrams with description of each elements having their  

specification, make and part number.
8.3 Complete electrical circuit drawing including service manual of A.C. drive, if  any.
8.4 Hard copy of PLC Ladder diagram with comments and cross reference list in English.

8.5 Backup of Final PLC Program (Micro win Project File) should be supplied on CD/DVD.


9 GUARANTEE:
The vendor shall offer performance guarantee of the machine for 24 months from the date of final acceptance.
10 TECHNICAL SUPPLY CONDITION :
The machine shall be able to operate in following technical condition. 
A.) POWER:

Machine should be suitable to operate on 3-phase A.C. supply of 415 volts ±15%, 50 Hz ±3%.

B.) ENVIRONMENT:

Tropical environment consist of dust laden atmosphere during some part of the year.




Temperature

Minimum 3o C







Maximum 45o C




Relative humidity
95% Maximum
11. QUALIFYING CONDITION: 

The supplier shall be Original Equipment Manufacturer and must have commissioned at least 5 machines of similar or larger rating , in last three years with full contact address of the customers. 

12.    GENERAL INFORMATION :

The vendor should give agreement/comment against each and every feature/item as mentioned in the specifications. Any deviation in the offer shall be clearly highlighted against that particular item/feature.[image: image1.png]










































