Specification no. EMT- 6677

TECHNICAL SPECIFICATION OF 250  TONS CAPACITY SELF-ALLIGNED FLAME PROOF ROTATORS

1.0  PURPOSE :
One set of self-aligned rotators having load carrying capacity of 250 Tons (i.e. each rotator to carry 125 Tons) for rotation of impregnated wound core of Turbo generators during curing of insulation in the closed curing oven. These rotators will be housed in the existing curing oven and the job (wound stator core) will be rotated at 0.30 to 0.40 rpm (on dia. 2400 to 3200mm ). The oven operating temperature will be 140 + 5 degree Centigrade during rotation of job & rotators  have  to work in the oven for at least 50 hours continuously. The hot air temperature in the oven can go up to 170 Deg. C. 

2.0 SCOPE OF SUPPLY:
The scope of supply includes design, manufacturing & supply of complete set of rotators. The rotator  is to be mounted on trolley as per sketch no. enclosed as Annexure-I . The scope also includes erection, commissioning and proving at B.H.E.L. works of one set of 250 ton flame proof rotators as per following technical specifications.

3.0  TECHNICAL SPECIFICATION :
3.1 Job details to be rotated :

      Job description                          : Turbo generator stator wound cores.

      Stator wound cores dimension  : Diameter = 2400 to 3200 mm

to be accommodated on           : Length    = 3600 to 7800 mm (Tip to 

self-aligned rotators                 Tip length including overhang winding)

3.2 Operation details : 

The stator wound cores are rotated on these rotators slowly (0.30 to 0.40 rpm) in curing oven. The rotation should be smooth & without any vibrations / jerks. These stator wound cores are taken out from an impregnation plant at 50 to 60 deg. C in wet condition & loaded on these rotators mounted on a trolley. The job rotation is required to have an uniform coat of resin & hardener mix & absorption of impregnated resin all over the job while it gets cured in the electric heating air-circulating oven under heating. The curing cycle is that the  wound stator core will be loaded on the rotators (placed in curing oven)  which will be at 60-70 deg.C & heated up to 140 + 5 deg. C ( by hot air circulation). The job temperature of 140 deg.C  will reach in about 50 hrs. The  job will be under continuous rotation during this period. After reaching the temperature of 140 deg. C rotation of job will be stopped. Job will be further heated at 140+5 degree kept for 10 to 12 hrs without rotation. Subsequently the job is cooled  gradually and temp. comes down to 100 Deg. C in about 30-35 Hrs.

3.3 Rotator Details :

Handling capacity                             : 250 Tons (125 Tons each)

Charged weight                                 : 225 Tons ( Maximum)

Speed of the rotators                         : 0.30 to 0.40 rpm ( on dia. 2400 to   

                                                             3200mm ).

Temperature of gear motor               : To withstand oven temp. of 160 +10 deg. C 

Working temp. of the rotator            : 160+10 degree C 

Distance between rotators                 : 1800 mm Min.

                                               : 5000 mm Max.

Flange/ ring width of job on rollers   : 140 mm Max.

Note: Gear motor, motor bearings and rotator shall withstands continuous working temperature of 160+10 degree C .

3.4 General Arrangement of rotators :

     The general arrangement of the rotators will be as per sketch enclosed as  

annexure-II. This sketch is enclosed as a guideline for the vendors. The vendors must submit general arrangement drawing along with offer based on their design. The Centre height of wound core from top surface of trolley (BHEL Scope) and dimensions ‘L’ as marked in annexure –II , are to be furnished in general arrangement drg. for minimum and maximum diameter of wound core as specified in sl. No. 3.1.  Remaining dimension of this drawing shall be as per vendors design to meet technical requirements as per point no. 3.2 above. The general arrangement of rotation is to be executed by flameproof-geared motors. The width and length of the base should be controlled as follows as per the space available on the trolley (Refer Annexur-II) :

Base width ( Dim .across four wheels  )            = Within 2700 mm

Base Length (Dim.  Towards second rotator)    = Within 850 mm

3.5 Structure :

The structure used in the manufacture of rotators should be stress relieved after fabrication. A certificate in this regard will have to be submitted along with documentation. The holes for pins for self alignment of the rotators should be bored in both the front and rear plates in one setting on Horizontal Boring M/c. The variation in the centre to centre distance in both the plates should not exceed more than +/_0.03 mm. An inspection report in this regard is to be submitted along with the documents. Suitable lifting hooks should be provided for lifting the rotators with the help of EOT crane.

3.6 Wheels and drive:

a) All the 8 wheels will be of forged steel- material C55Mn75 and shall be suitably \,hardened & tempered to hardness of BHN 325 – 350.

b) Complete set will consist of two sections.

c) The rotators (each section ) will consist of 4 wheels – 2 driving wheels and 2 nos. idler wheels .

d) There will be two drive wheels in one rotator section & thus there will be four motors in one set of rotators. 

e) Wheel diameter should be suitably worked out to meet load and r.p.m. requirements as specified in point no.3.3 above. 

f) The wheel width should  be 125/155 mm (with 30 mm tapered collar) Refer annexure-III.

Switching ON/OFF and rotation / inching should be provided with the help of pendant at convenient location.

The drive will be through suitable capacity, 3 phase flame proof geared AC motors . The motor shaft will be coupled to worm and worm shaft with suitable reduction ratio to obtain approximately 0.3 to 0.4 rpm rotation of the job. The swing arm assembly should accommodate stator cores  of diameter range 2400 to 3200 mm. The assembly should withstand operating temperature of 160 + 10 deg. C.

3.7 Drive Motor Details:

	Type of geared motor :
	Flame proof  geared motor



	Type of motor:
	TEFC Squirrel cage induction type, Flame- proof



	Voltage:
	415+/-10%, 3 Phase



	Frequency:
	50 +/- 3% Hz



	Insulation Class:
	H



	Duty:
	S-1 as per IS:325



	Protection:
	IP55 as per IS:325



	Ambient Temperature:
	160 + 10 Deg. C in static condition & on rotation



	Grease & Oil seals:
	High silicon grease & 'VITON' rubber oil seals- suitable for high temperature application 



	GEAR BOX DETAILS:


	

	Housing Design:
	M.S. Fabricated 



	Orientation , Mounting & Fitting Dimensions: 
	2 nos. left hand side and two numbers right hand side



	Temperature:
	Suitable for oven temperature 160 + 10 deg. C



	Grease & Oil seals:
	High silicon grease & 'VITON' rubber oil seals



	Gear Ratio:
	Suitable for desired rotator RPM as specified in sl.no. 3.3




Note:

1. Motor should be of reputed make like Crompton Greaves / ABB /  Siemens/Bharat 

     Bijlee

2.Gear Boxes should be of reputed make like Elecon / Radicon / New  

     Allenburry / Shanti Gears.

3. First filling of geared motor oil and bearing grease to be supplied by the supplier.

4. The catalogue of geared motor selected with kW & speed rating should be submitted 

     with the offer.

3.8 Rotation :

The rotators will be suitable for both clockwise as well as anti clock-wise rotation operation. Suitable arrangement to avoid thrust on the worm shaft during change in rotation / placement or lifting of jobs should be provided in each rotator.

3.9 Worm & worm shaft :

In case of gear design, all the worms and worm shafts shall be of reputed make like Radicon /Elecon /Ellenbery / Shanthi Gears. No equivalent is acceptable to B.H.E.L. The worm and worm shaft arrangement should be properly lubricated with heat resistant lubricant to withstand temperature of 180 deg. C. 

3.9 Bearing :

Only original SKF / FAG make bearings to withstand high temperature  will be used in the rotators. Suitable covers are to be provided for dust  protection of the bearings. Suitable seals should be provided to avoid entry of resin fumes. Formation of fumes must be completely avoided. 

3.10 Operation :

The motors and gearbox & motors installed in the rotators will be placed inside the oven . The control panel for rotators shall be placed outside the oven. The rotators inside the oven will be connected with the outside panel with flame proof cables to withstand temperature of 180 deg.C. 

3.11 Overall dimensions :

The overall dimension of the rotators should match with the the space available at oven entrance &  trolley on which it is to be mounted. The rotators should match with the oven dimensions given below.

 The technical details of the oven, the optimum size of the oven opening for accommodating the rotators with job size varying from 2400 mm to 3200 mm diameter is as follows:

Opening of oven with doors (width)  : 4200 mm

Trolley height                                      : 1000 mm

Height available for rotator with job  : 4500 mm

The supplier to ensure  that the rotators shall be accommodated in the above working dimensions of oven with minimum 100-mm clearance in height and width (i.e. 50 mm on each side). Accordingly the maximum width of rotator ( with or without job should be within 4100 mm and the height of rotator with 3200-mm diameter job should be within 4400 mm (excluding trolley). A dimensional sketch with minimum and maximum size of job to be furnished by the suppliers.

3.12 Approval of general arrangement drawings :

 In case of order general arrangement drawing of the rotators along with  electrical circuit diagram will be submitted to B.H.E.L. for approval  within ten days of issue of purchase order / L.O.I..

3.13  Power supply : 

   B.H.E.L. will give 3 phase,3 wire, 415 +-10% Volts, 50+-3%Hz Power  

supply to the mains of control panel outside the oven. All cabling  from control panel to rotators inside the oven will be in supplier's scope  of supply.

3.14 Quality plan :

  Quality plan for the rotators will be submitted by the party.

3.15 Pre-inspection :

   The rotators will be pre-inspected at supplier's works before dispatch.

3.16  Erection,  commissioning &proving :

The rotators will be placed at the location of installation by B.H.E.L. Erection, commissioning & proving will be done by the party. B.H.E.L. will provide handling facilities like crane etc.

3.17  Manual :

        Five sets of O & M manual will   be supplied along with the rotators.  The O& M manual should contain drawing details of main assemblies, list of bought out items , their purchase specifications and their suppliers. The O& M manual should also contain information about the geared oil and bearing grease and frequency of their replacement ( in hours / in no. of charges). 

4.0  OPTIONAL EQUIPMENT :

       Prices are to be quoted for each optional equipment ,if any ,separately.  

4.1 Spares :

(1) Oil seals                   : 4 Nos

(2) Bearings                   : one  no. of each type 
5.0 Guarantee :

The rotators will be guaranteed for a period of 24 months after proving.

6.0 Reference list :

The list of customers to whom similar / identical rotators have been supplied to be submitted along with the offer. The performance certificate from customer should also be enclosed along with the offer. In case the flame proof rotators are being manufactured by the party for the first time the same should be mentioned in the offer.

   Note: One no. similar set of flame –proof rotators is available in BHEL Hardwar. The 

      supplier may study the same , if so required , before submitting the offer. 

7.0 Painting :

The rotators will painted with heat resistant paint to withstand 180 + 10 deg. C. The control panel will be painted with RAL 7038 -grey or as per B.H.E.L. option.

8.0 Packing :

The control panel & other loose parts shall be packed suitably to prevent any damage during transit & storage.

9.0 Compliance :

The supplier should  confirm / offer deviation for each point of specification point vise.

