                                                                           Specification no. EMT–6618  Rev. 01
TECHNICAL SPECIFICATION OF 450 TONNE CAPACITY SELF

                              ALIGNED MOTORIZED ROTATORS  

1.0 PURPOSE :  

One set of self aligned motorized rotator - one rotator block at fixed end and second rotator block at adjustable end to suit the length of stator frame, will be used for the rotation of the wound stator of  large size Turbo Generators to facilitate winding laying and assembly operation. 

2.0 SCOPE  OF  SUPPLY :

The scope of supply includes design, manufacturing, supply, erection, commissioning and proving of performance of one set of rotators at BHEL Haridwar works as per technical specification at sl. no. 4.0.

3.0 DIMENSIONAL DETAILS OF WOUND STATOR & JOB REQUIREMENT :

Outer diameter of wound stator :   3500 mm minimum ;  4200 mm maximum

Overall length of wound stator  :   7500 mm minimum ;  12000 mm maximum

Gross weight of wound stator    :   450 Tonne maximum

Rotation of wound stator for maximum diameter (4200 mm) : 0.12  R.P.M.
        4.0  TECHNICAL  SPECIFICATION :

450 Tonne capacity self aligned motorized rotator set shall have following main components / assemblies.

       4.1   STRUCTURE :

               The rotator set should be designed for 600 Tonne load with operating load 
               of 450 Tonne i.e. each rotator block shall have operating load carrying 
               capacity of 225 Tonne. However, the each rotator block is to be designed 
               for 300 Tonne capacity.    
               The steel structure used in the manufacture of rotator block, must be stress 
               relieved after fabrication. A certificate in this regard is to be submitted along 
               with the supporting documents. 

               The holes for pin for self alignment of the wheels should be machined in both 

               the front and rear plates, in one setting. The variation in the center to center

               distance in both the plates should not exceed the tolerance + 0.03mm. An

               inspection report in this regard is to be submitted along with the documents.

               Suitable lifting hooks are to be provided on the base of rotator block for lifting 
               the rotator block with the help of overhead crane.

4.2 WHEELS AND DRIVE :  

     4.2.1    Each rotator block shall be designed with 2 nos. driving wheel and 

                 2 nos. idler wheel. There will be 4 nos. wheels in one rotator block and thus 

                 there will be two motors in one rotator block. A set of two such rotator blocks 

                 will form one complete set of rotators. 

4.2.2 Dimensions of wheels 

            Diameter of wheel 550 mm , width 150 mm (130 mm load bearing 

                   length )and 20 mm thick collar at one end.
       4.2.3    All the 8 wheels for one set of rotator, will be forged steel –

                   Material grade C55Mn75

       4.2.3.1 Material certificate report of the wheels, is to be submitted by the vendor.                       

       4.2.4   The wheels should not touch the frame at no load condition.

       4.2.5   Suitable capacity (ref. sl. no. 4.8.2) of motor Siemens / Bharat Bijlee / 

                  Kirloskar make is to be provided on the rotator. The motor shaft will be 
                  coupled to heli-worm reducer with suitable reduction ratio.
4.3 ROTATION :

            The rotators must be suitable for both clockwise as well as anti clockwise

            rotation. Suitable arrangement should be provided on each rotator to avoid

            thrust on the worm shaft during change in rotation.

4.4 WORM & WORM SHAFT :

All the Heli-Worm units should be of Shanthi / New Allenberry / Radicon make. No equivalent is acceptable to BHEL. The gears, worm  wheels , worm shaft  and bearing arrangement should be properly splash lubricated with suitable lubricating oil and double seal system for preventing the leakage / seepage of oil.  The uncovered parts of the worm & the worm shaft assembly are to be properly lubricated with suitable grade of grease.

4.5 BEARING :

Only  SKF / FAG make bearings will be acceptable to BHEL.

Details of all the bearings on motor side, wheel side, input shaft and intermediate worm shaft are to be provided in the offer. Suitable covers are to be provided for dust protection of the bearings.

4.6 OPERATION :

Provision for operating the rotator set from either end, should be made. The rotators can be operated either on the fixed end or from the adjustable end. The safety provision – inter locking is to be provided so that if the rotator is operated from one end, the rotator can not be operated from the other end at the same time and vice-versa. All electrical components will be Siemens / L&T make. Suitable main switch / DOL starters etc. shall be in the scope of the supplier. 

4.7 STEEL  BLOCK  :

    4.7.1 Rotator blocks shall be portable and the same will be handled with the help of 

             overhead crane – reference sl. No. 4.1. Each rotator block shall be assembled 
             and fixed on two nos. steel blocks with 4 nos. M30 bolts. 

    4.7.2 Two nos. steel block for the rotator block at the fixed end, shall be permanently 
      grouted on shop floor as per the scheme of grouting furnished by the supplier. 
4.7.3 Similarly two nos. steel blocks for the rotator block at the adjustable end, will 

              be permanently grouted as per the length of wound stator of existing module of    

              turbo generator. 

     4.7.4 Additionally two nos. steel block are also to supplied for other module of turbo 

              generator, which shall be grouted at later stage as and when required.

              Thus total 6 nos. steel block  are to be supplied.
              NOTE : The price of each steel block is to be quoted separately in the offer
     4.7.5 Drawing of steel block, should be furnished in the offer

     4.7.6 Grouting of steel blocks will be done by BHEL as per the details furnished 

              by the vendor. 

4.8 GENERAL ARRANGEMENT  DRAWING OF THE  ROTATOR :

4.8.1  General Arrangement Drawing of the rotator, is to be furnished with the offer.       

          General arrangement should have following details

· Overall size and weight of each rotator block

· Dimensions of wheel (ref. sl. No. 4.2.2)

· Location of gear box and motor on the structure (ref. sl. no. 4.1)
· Dimensions of steel blocks (ref. sl. No. 4.7)
· Centre height of wound stator from the floor of the shop - for maximum diameter 4200 mm and minimum diameter 3500 mm of wound stator (ref.
      sl. no. 3.0), is to be furnished in General Arrangement Drawing.

NOTE :
-  Permissible center height of wound stator is to be maintained at a height  2800 mm when wound stator (maximum diameter 4200 mm ) is placed on the rotator. Accordingly, the height of rotator block and steel block ( ref. sl. no. 4.7 ) is to be designed.

- 300 Tonne capacity self-aligned motorized rotator set, is under operation at BHEL works. If desired, vendor can examine the same before submitting the offer.

4.8.2 Design calculation for the selection of motor capacity, detail of gears, worm shaft and worm wheels (ref. sl. no. 4.4) etc. are to be attached with the offer.

          NOTE :  All drawings, gears and component sizes etc. should be in metric 
                         system only.

4.9 OPERATION & MAINTENANCE  MANUAL  in  English  Language :

Operation and maintenance manual in English language should have following     

aspects in addition to the other information.

Quantity :  5 sets

Erection and operation instruction

Maintenance instruction

Constructional and general arrangement drawing and sectional drawings of shafts.

Make & details of motors, bearing, worm wheel etc.

Make and specification details of oil used in rotator

Make and specification details of the grease used in all bearings

Electrical circuit diagram

Sectional views of worm and worm wheel with complete details including module, no. of teeth, centre distances of gears and worm- worm wheels.

4.10     SUPPLY AND ENVIRONMENT CONDITION :

 4.10.1  BHEL will provide input power supply 3 phase, 3 wire, 415 +/ - 15 % volt, 

 50 +/- 3 Hz to the electrical panel at single point. There will be no neutral wire 

 and earthing will be provided through structure column of the shop. Remaining

 wiring will be in the scope of the supplier. Cables required for remaining points

 will be arranged by the supplier.

4.10.2 ENVIRONMENT CONDITION :

The rotator shall be suitable for operation in tropical condition with ambient temperature 0 to 50 degree Centigrade and relative humidity upto to 95 %.

4.11 ERECTION, COMMISSIONING AND  PROVING OF THE ROTATOR 

AT BHEL HARDWAR WORKS :
Erection, commissioning and proving of the one set of rotators at BHEL works,  will be done by the supplier.

              NOTE : Price if any for the erection, commissioning and proving of one set of 

                           Rotator at BHEL works, is to be indicated separately in the offer.

4.12 FIRST FILLING OF OIL AND GREASE :

The first filling of oil and grease will be in the scope of the supplier.

Specification details and make of the oil and grease is to be mentioned in the offer.

4.13 PRE & FINAL INSPECTION AT SUPPLIER’S WORKS:

The rotator set can be inspected by the representative of B.H.E.L. at party’s works, at any stage of manufacturing and  / or before despatch as deemed fit. 

4.14     ITEMS NOT COVERED ABOVE :

Full description along with the quantity and price of the items not covered above,  but are essential for the operation and maintenance of the rotator set, shall be mentioned in the offer.

Qty. : As per supplier recommendation.

4.15     PAINTING :

             The rotator set shall be painted to RAL 7038 Grey paint or as per BHEL option.

5.0 SPARES ( Optional) :
      Set of spares indicating essential and optional categories, are to be offered for two   

      years trouble free operation of the rotators. Quantity and item wise price is to be  

      indicated in the offer.

 6.0      GUARANTEE :
. 

           One set of rotators will be guaranteed for 18 months after erection, commissioning 
           and proving of the rotators at BHEL works.

7.0    QUALITY  PLAN :

  Quality plan of the rotator shall be submitted to BHEL for approval within one   

  month from the date of issue of purchase order.

8.0   QUALIFYING  CONDITION  :

  Offers of only those vendors will be considered, who have supplied self aligned   

  motorized rotators of at least 100 Tonne capacity or more  and the supplied 
  rotator is  in working condition for last one year / 6 months in case the rotator 
  is supplied to any BHEL unit.
          Following details of the supplied rotator  are to be submitted along with the 
          offer to satisfy  the  Qualifying Condition as above.

          Name of the customer

          Details of contact person of the customer

          Year of commissioning

          Utility of the rotator set 

