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SPECIFICATION OF LOCAL HEAT TREATMENT SYSTEM 

REQUIRED FOR ROTOR WELD OVERLAYING 
1.0 PURPOSE :


For Weld overlaying on the rotor shaft bearing areas at two locations (details as per attached sketch) by mechanised Submerged Arc Welding process, the rotor(wt 40 Tons)will be supported on two roller sets and rotated continuously at 0.08-0.8 rpm during weld overlaying. After weld overlaying the rotator will be continued to rotate for post heat treatment of the weld overlaid areas at 750(C to avoid deformation. 


Two electrical heated local heat treatment systems are required (at two locations on the rotor) for preheating the rotor at 250(C during weld overlaying at its bearing areas and subsequently for in-situ stress relieving the weld overlaid rotor at 750(C (max).
2.0 BASIC TECHNICAL REQUIREMENTS TO BE MET BY FURNACES :

2.1. The schematic arrangement of the rotor with dimensions and both the local heat treatment furnaces are shown in annexure -1. 
2.2. Annexure -2 gives the details of material of the rotor, its chemical composition and mechanical properties.
2.3. Heat treatment details are as follows:

· Heating rate :50(C / hr(minimum).

· Preheat temperature at the area of weld overlaying inside the furnaces – 250(C 

· Stress Relieving Temperature at the weld overlaid area : 750(C (maximum).

· Soaking Time at 750(C : 6hrs (minimum.)
· Cooling Rate : 30(C / hr. (minimum)
· Temperature Uniformity in the zone : ± 5° C of set value
2.4. For preheating operation (during weld overlaying) and for stress relieving (after weld overlaying) single or two separate heating element systems may be used for each location. 
2.5. For the ease of loading of the rotor, both the local furnaces should be rectangular / cylindrical in shape with top lid opening to facilitate the loading/unloading of the rotor.

2.6. There should be openings in the removable top lid of the furnace at locations where weld overlaying on rotor has to be carried out.

2.7. Since there will be spill over of SAW flux over the bottom side of the furnace, there should be no heating element at the bottom side of the furnace at locations where weld surfacing on rotor has to be carried out at least during weld overlaying operation. Hence heating elements may be placed on the vertical sides of the furnace during preheating operation.
2.8. During stress relieving operation at 750(C, additional heating elements may be placed at the top opening and bottom side of the furnace to achieve the required temperature of 750(C.
2.9. The furnace design is to be in accordance with up-to date standards and special care is to be taken to ensure ease of operation and maintenance, accuracy of heating and safety etc.
2.10. Furnace outer wall temperature : 50 ° C  maximum (absolute temperature)

2.11. Infrared Temperature Sensor - comprises of Infrared sensor for sensing the rotor preheat temperature and Monitor to display the temperature.
2.12. Rotor surface temperature to be measured through non-contact type Infrared Temperature probe system and to be displayed through digital meter.
2.13. Power source for heating system : Thyristor Controlled / IGBT Power Controlled.
2.14. Type/Mode of Temperature control: Fully automatic, preferably setting / programming, control, monitoring and documentation of heat treatment parameters through computerised control system.
2.15. Tropicalisation:.
a) All electrical / electronic equipment shall be tropicalized 
1) Temperature  = 5 to 45 degree Celsius 

2) Relative Humidity = 95% max.
3) Weather conditions are tropical. Atmosphere may be dust laden during some part of the year. Machine shall be kept in the normal shop floor condition without any temperature controlled enclosure /shop. Max. temperature variation is 25 deg Celsius in 24 hours.
b) All electrical & electronic control cabinets & panels should be dust and vermin proof. 
c) All electrical / electronic panels to be provided with adequate door locks. All electrical & electronic panels including operator's panel should have sufficient illumination and power receptacles/plug points of 220Volts, 5/15 Amp AC with on/off switch. All motors shall conform to IEC or Indian Standards. 
d) Vendor should ensure the proper earthing for the heating power sources and its peripherals/accessories.  
2.16. Thermal Stability of the complete furnace components and all supplied items including controls for their trouble free operation with specified accuracy in the specified Ambient Conditions should be ensured and confirmed by vendor.
2.17. The complete local heat treatment system should be suitable for continuous operation to its full capacity for 24 hours a day and 7 days a week throughout year. Vendor to ensure and confirm the same.
2.18. Power Supply will be provided by BHEL at a single point near the local furnace control cabinet, as per layout recommended by Vendor. All types of switches, cables, connections, circuit breakers etc. required for connecting BHEL's power supply point to different parts of the furnaces/control cabinets shall be supplied by the vendor.
2.19. Copper cabling of proper rating between furnace & control cabinet.
2.20  SAFETY INTER LOCKING
a) The temperature controller shall have broken thermocouple feature so that the controller shall stop functioning and give alarm (visible) in case of thermocouple failure.
b) Over temperature controller will switch OFF the heating element in case of failure of main controller.

c) ALARM ANNUNCIATION: In the event of fault condition viz., broken thermocouple, over temperature or other any failure, an audiovisual alarm annunciation system comprising hooter and indicating lamps will activate.
d) The furnace should not be able to get energized without mounting of top lid.
3.0  SPARES AND CONSUMABLES: 
a) Itemised breakup of mechanical, pneumatic, electrical and electronic spares used on the heat treatment system in sufficient quantity as per recommendation of Vendor for 2 years of trouble free operation on three shifts continuous running basis should be offered by vendor. 

b) The list to include Insulation pads of each type, Heating Elements, Contact  for Element, Thyristor, Semiconductor fuse, Thyristor Drive spares for two years maintenance, Contactors & Relays etc., in addition to other recommended spares: (Unit Price of each item of spare should be offered)
c) All types of spares for total heat treatment system and accessories should be available for at least ten years after supply of the furnace. If component or control is likely to become obsolete in this period, the vendor should inform BHEL sufficiently in advance and provide drawings of parts / details of spares & suppliers to enable BHEL to procure these in advance, if required

d) Vendor to confirm that complete list of spares for local heat treatment system with accessories, along with specification / type / model, and name & address of the spare supplier shall be furnished along with documentation to be supplied with the furnace. 
4.0  DOCUMENTATION : 
a) Three sets of following documents (Hard copies) in English language should be supplied along with the Local Heat treatment System.
b) Operating manuals of Local Heat Treatment furnace.

c) Detailed Maintenance manual of the furnace Local Heat Treatment furnace with all mechanical assembly drawings of assemblies/sub-assemblies/parts, electrical circuit diagram, Instrumentation schematics, details of heating elements, Pneumatic circuit diagrams.

d) Catalogues, Operation & Maintenance Manuals of all bought out items ( including drawings, wherever applicable) like Drives, Thyristor Power Controller, Heating/cooling Controller etc.

e) The complete list of spares for Local Heat Treatment furnace and accessories, along with specification / type / model, and name & address of the spare supplier shall be furnished along with documentation to be supplied with the furnace.

f) One additional set of all the above documentation on CD ROM, wherever possible.

5.0   PROVE-OUT HEAT TREATMENT OF BHEL COMPONENT 
a) Vendor shall be fully responsible for heat treatment of prove-out component as per heat treatment cycle to the full satisfaction of BHEL during pre-dispatch inspection at vender’s works and at BHEL works after installation of Local Heat Treatment system.
b) Vendor shall be responsible for any deviation/rejection in prove-out component due to malfunctioning of the Local Heat Treatment system during prove-out heat treatment. The cost of such component shall be refunded by the vendor to BHEL in case of rejection of the component.

6.0   SERVICES  PROVIDED BY BHEL
a) Input Power Supply : 415 volt ± 10 % , 50 Hz, 3 phase, 3 wire A.C.supply.

b) Compressed air at a pressure of 5 kg./cm2 gauge.

c) Termination of electric power cable to incoming  of furnace control's switch-gear panel from BHEL's  terminating  point

7.0    TRAINING OF BHEL PERSONAL
a) Training of BHEL personals at vender’s works for operation, programming and maintenance during pre-dispatch inspection for four days.
b) Training of BHEL production personals in operation of complete system & accessories etc by the supplier's experts / engineers during their stay at BHEL works.   
c) Training of BHEL Mechanical maintenance personal in maintenance of complete Local Heat Treatment system & accessories etc by the supplier's experts / engineers during their stay at BHEL works.   

d) Training of BHEL Electrical/Instrumentation maintenance personal in maintenance of complete Local Heat Treatment system Instrumentation, drives & other accessories etc by the supplier's experts / engineers during their stay at BHEL works.
8.0   ERECTION & COMMISSIONING
a) Erection & Commissioning of the complete Local Heat Treatment furnace and other accessories/attachments with all electrical & mechanical connections shall also be responsibility of the vendor.
b) Successful proving of BHEL components by the supplier shall be considered as part of commissioning of the Local Heat Treatment system. All features and functions, as mentioned at Section 5.0 of this document (Prove-out heat treatment of BHEL component) shall also be part of the commissioning activity.

c) Commissioning spares, required for commissioning of the complete Local Heat Treatment system within stipulated time, shall be brought by the supplier on returnable basis. Schedule of Erection and Commissioning shall be submitted with the offer. 

d) Terms & conditions for Erection & Commissioning should be furnished in detail separately by vendor along with offer.
e) Portion, if any, of the Local Heat Treatment system, accessories/attachments and other supplied items where paint got rubbed or peeled off during transit or erection should be repainted and matched with the original adjoining paint by the vendor. For this purpose, the vendor should supply sufficient quantity of touch-up paint of various colours / shades of paints used. The vendor shall ensure performing touching after commissioning but before final acceptance.

9.0  SCOPE OF SUPPLY
1) Supply, transportation, installation and commissioning of the Complete Local Heat Treatment Facilities at BHEL works, Hardwar, India  as per the requirement and details given above under section 1.0 to 8.0 given above.
2)  Detailed drawing of both the furnaces showing clearly  the following details/ information:

a) The inner and out side dimensions of the furnaces.

b) Casing plate material & thickness: Carbon Steel & 5 mm (minimum) thick.

c) Furnace top lid / cover removing & mounting back arrangement to facilitate rotor loading / unloading. 

d) Dimensions of all the openings provided in the furnace walls.
e) The insulation details on all sides of furnaces giving material (type & its class of insulation), its thickness and make layer-wise.
f) Type, size, material and make of the heating elements. Location of the heating elements inside the furnace walls.

g) No of control zones per furnace

h) Power rating in each furnace, KW
3) A color printer and laptop with English keyboard and windows XP and the software program required for functioning of supplied system should be in the scope of supply.
4) List and the offer for the recommended consumables (like heating elements, thermocouples, welding cables, compensating cables, connectors etc.) required for safe operation of the furnaces for a period of two years at the rate of about 250 days per year.
5)  List of the recommended spares (like process controller, power supplier etc), required for safe operation of the furnaces for a period of two years at the rate of about 250 days per year.

6) Training of BHEL personal at vender’s works and at BHEL works as per details given under Section -7.0 of this document.
7) Supervision for one week during proving of supplied system on mockup rotor for preheating and Stress relieving after successful installation and testing of the furnaces at BHEL, Hardwar.
10.0   PRE-DESPATCH INSPECTION AND ACCEPTANCE :

Provisional acceptance of the Local Heat Treatment System shall be made by BHEL personals at vendor's work prior to dispatch. Specification compliance as covered under section 1.0 and 2.0 above and performance testing of furnaces on mockup sample (of mutually agreed shape and size) shall be checked and verified.

11.0  FINAL ACCEPTANCE:

Final acceptance shall be after erection and commissioning of the Local Heat Treatment System at BHEL by the vendor to the full satisfaction of BHEL. The criteria for acceptance of the Local Heat Treatment System after erection shall be “satisfying all the clauses from 2.1 to 2.20 of Technical Specifications” given above.
12.0  GUARANTEE :

Vendor shall provide full and complete Guarantee for two years trouble free performance after successful commissioning.

13.0  QUALIFYING CONDITIONS :

13.1. The vendor should be a reputed original Heating Furnace manufacturer.

13.2. The vendor should have experience of manufacturing same /nearly similar size portable furnaces for industrial applications and should provide reference list of customers to whom heating furnaces/systems of same/nearly similar capacity/sizes have been supplied in the past five years, mentioning contact person of the customer, broad specification of system & year of supply. 
13.3. To facilitate proper evaluation of the offer detailed description of the system offered along with Sketches / Drawings / Catalogues etc. showing all details (of the offered system) shall be submitted by the vendor along with the offer.
14.0.
POINT WISE CONFIRMATION :



Vendor should confirm /clarify point wise (All the points) as per specification at the first instance in the offer.
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