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BHARAT HEAVY ELECTRICALS LIMITED

UNIT: JHANSI    
(WORK. ENGG. & SERVICES DEPTT.)

EQUIPMENT


:

HIGH FREQUENCY INDUCTION HEATING

                                   



BRAZING M/C 
ITEM NO



:

ME-1/8/2622 & 2623       

LOCATION


:

NEW WINDING SHOP (BAY-10)

QUANTITY



:

2 Nos.
SPECIFICATION

:
      
7085/R-1

HIGH FREQUENCY INDUCTION HEATING BRAZING M/C

1. SCOPE:

Supply , installation, testing and commissioning of high frequency brazing machine.

2. PURPOSE OF MACHINE  

The machine is to be used for brazing of rectangular cross section paper insulated copper conductors, number of parallel conductors to a bus bar of considerable length and cross section. Also to braze copper flexible cables to copper rod of tube and flexible cable to flexible cable etc. flat to felt and round to flat on large size power transformers. The machine is to be used for making brazing joints copper to copper in general using induction eddy current heating in the work pieces by means of high frequency AC supply.

3.  CONFIGURATION OF MACHINE

The equipment shall be of robust construction and of latest proven solid state compact design which guarantees reliable service, most convenient and safe operating conditions with best quality production and least maintenance requirements comprising of:

I.
Frequency converter, with out put unit capacitor and induction choke. 

II.
Transformer.

III
Hand held induction coil holder (heater) with put transformer.

IV
Cooling system.

V
Capacitor bank with matching transformer.

VI
Induction coil.

VII
Inter connecting cables, hoses, indicating, measuring and controlling equipments with  

            other accessories. 

VIII    The holder should be so designed that proper heat transfer takes place to the joint, without  

            heating the core. The core should be laminated one.
Frequency Converter:


The converter shall be of modular type transistorized frequency converter operatable on vide frequency ranges, air cooled type with automatic compensation for variation in impedance in coil.

Transformers:


An efficient water cooled type intermediate transformer to facilitate power supply to induction coil at a low voltage controlled by on off switch located in the specially designed induction coil holder handle. The operations of the transformer to be interlocked with a flow switch located in the water cooling system. The complete unit is to be enclosed in a fabricated steel frame work with four rubber wheels solid type of which two to be fixed type and two of castor wheel type to help in easy movement of the equipment on the shop floor. Necessary eye bolt may be provided for lifting the whole unit.

Hand held induction coil holder:


The induction coil holder (heaters) are to be of light weight (6 Kg appx.) construction but suitably reinforced  for shocks due to handling with quick  change coupling for water line, with necessary cables and water cooling pipes. The length of the cables and pipe shall be around 5 meters to enable operation on the top, bottom and around a large power transformer. The handle shall be of minimum size to occupy little space. The coil shall be mounted with minimum fastening to enable quick changing of coils. The heating should be uniform in the area of operation coil without any distortion.

Cooling system:


The cooling system of closed loop recirculation type with water tank, pump and heat exchanger refrigeration system, shall be efficient enough to maintain the transformer and induction coil holder (Heater) within stipulated temperature, in case of special cooling water requirement the data may be furnished with the offer. The cooling circuit through the various components should be connected in order to ensure proper flow of cooling water through all components.
Separate water filters may be provided in the cooling water incoming circuit.
The cooling system may be quoted optionally.

Capacitor bank:

A compact design of capacitor bank suitable for compensation of the variation in induction out put circuit alongwith matching transformer.

Induction Coil:


The induction coil to be suitable for the typical joints as shown in sketch. Coils suitable for above and a set of standard coils are to be included in the offer. Also the following details to be furnished:

a) Size of the copper tube and their supplier.

b) The coating material on the copper tube and the process of applying the coating.
c) Any technical design data for design of the coil to match impedance.

d) In case of core to be fitted on coil the necessary design data and the properties of core 

            material to be used and their suppliers.

e) Any other relevant data pertaining to coil manufacturing.

4.
Controls for safe operations:


A water flow switch to be incorporated in the cooling water circuit to ensure that the machine cannot be switched on without cooling water and to ensure the tripping of the machine in case of failure of water supply. Proper shielding to be provided to electronic circuit against any interference due to other equipment working in the vicinity. Also an air pressure switch is to incorporated alongwith air filter. Suitable tapping’s and changers may be provided to reduce power ratings in case of requirement. The control supply foot switch operation should be low voltage.

5.
Safety:


Suitable electrical and mechanical interlock are to be provided to prevent machine form damage and safety of operators. Safety auto tripping should be in case of over voltage, over temperature and over current. An ammeter to be provided in the output circuit to indicate current drawn during brazing.
6. 
Performance & standard:


The equipment is to be designed to meet relevant standards.
Deviations if any in the specification should be given in the offer with proper justification.

7.
Services:


Free service is to be provided at our works during guarantee period including free replacement of defective parts.

8.   TECHNICAL SPECIFICATIONS:

Out put power continuous 




-


25 Kw

Out put power max.





-


40 Kw

Power regulation






-


0 – 100%

Standard frequency range in selective step    -                    10-40 Khz maximum frequency at  

                                                                                             derated  power 10 Khz.



Supply voltage






-


3 Ph, 4 Wire, 415 V, 50 Hz. AC.
Inverter voltage






-


400 V

Phase current at rated HF continuous out put -


80 Amp

HF coil current range.





-


1500 – 3000 Amps











-


3000 – 6000 Amps

Efficiency of converter




-


92 %

Power factor







-


0.90 (Minimum)

Power factor







-


0.90 (Minimum)

Cooling forced air

Coil head weight






-


6 Kg appx.

Induction coil 






-


A set of coils for various dimensions

Coolant for heater head




-


Water at 35° C.
Coils & transformer





-


Water requirement and pressure  

                                                                                              must  be specified by supplier.

Dimensions 







-


1000 x 500 x 800 appx.

Weight









-


230 Kgs. Appx.
Ambient operating temp




-


+5 ° C. to + 50 ° C.

Humidity







-


90 Rhm rainy season 

9. MANDATORY DOCUMENTS REQUIRED TO BE SUBMITTED WITH THE OFFER-

1. Dimensioned outline general arrangement drawing 

2. Details of safety devices / guards provided.

3. Electrical schematic diagram.

4. Total electrical load.

5.   Quotation with item wise prices of spares for 2 years normal working.

6.   Details of standard & optional accessories offered.

      7.   Catalogues / leaflets of machine offered  

      8.  Make & details of the control panels & other items like motors & vacuum pumps.

      9.  Charges for the Erection & commissioning of the machine at BHEL Jhansi  

          should be quoted in offer separately.

10.  GENERAL CONDITIONS-

1. The above should be most updated in design incorporating the features.

2. The machine should be painted with one coat of red oxide primer & two coats of finishing paint before dispatch. 

3. Machine will be inspected & tried by our engineer at supplier’s works prior to dispatch. Provision is to be made for deputation of commissioning engineer for erection & commissioning of the machine at BHEL ,Jhansi. All tools tackles & manpower shall be in suppliers scope. All civil work shall be done by BHEL based on foundation drawing to be submitted by supplier. 

4.
The performance of the machine should be demonstrated by the supplier after its successful commissioning at our works. Training to our operators should be given by supplier’s representative. 
11.  QUALIFYING CONDITIONS:

Only those vender who have supplied & commissioned at least 05 Nos similar  machines for similar application in the past ten year & such machine is presently working satisfactory for more than one year ( more than six month if supplied to BHEL) after commissioning should quote. The following information is to be submitted by the vender about the companies where similar machine have been supplied. This is required from all the venders for qualifications of their offers.

1.
Name of the customer/company where similar machine installed.

2.
Complete postal address of the customer.

3.
Year of the commissioning.

4.
Name & designation of the contact person of the customer.

5.
Phone, Fax no., & E-mail address of the contact person of the customer.

6.    Performance certificate from the customer regarding satisfactory performance of the

       machine supplied to them.
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