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EQUIPMENT:-

Supply, installation ,testing & commissioning of Water cooled Air compressor having 1000 CFM FAD capacity with electric motors, starter, inter coolers, after coolers, valves , fittings & other standard necessary accessories etc. complete in all respect for  7 to 8 kg/cm2 working pressure in two stage. 
1.         GENERAL:
1.1 Air compressor is required to augment our main compressed air supply through piping to various block in our works.

1.2 The air compressor shall be essentially of a stationary reciprocating two stage- double acting-water cooled type, the cylinders arranged vertically or horizontally ( balance opposed).

1.3 The compressor shall  be of very robust construction and suitable for long continuous running during the varying climatic conditions at site (Jhansi) with the minimum attention and maintenance.
2.
CONTRUCTIONAL FEATURES:
2.1
CYLINDERS:
These are to be made of special hard close-grained cast iron, free from flaws and other defects and water tested after machining to twice their normal working pressure.
2.2
PISTONS: 
These should be of hard material to reduce unusual wear due to hammering. The piston rods to be of high tensile high carbon steel with steel cross heads and the guide shoes to be removable type having large wearing surfaces, with adjustment to compensate for wear and tear during use.
2.3
CRANKSHAFT:
The crank shafts, connecting rods, and all other forgings are to be of best forged steel, machined down from heavy forgings. 
2.4
BEARINGS: 
The crank shaft of the compressor is to be supported by main bearings, of roller type. Details regarding the bearings arrangements be furnished in the quotation
2.5
AIR IN TAKE AND DELIVERY VALVES: 
These are to be automatic plate type or multi port type arranged in pockets around the cylinder barrel for easy accessibility for inspection and overhand. 
2.6
INTER COOLER: 


The compressor is to be provided with an intercooler for cooling the air between the stages. The intercooler is to be multi-tube type having ample cooling surface. The tube stacks are to be of removable type  for easy clearing with out  the necessity for displacing the casing. The intercooler is to be complete with pressure gauge, safety valve and drain cock & tubes shall be of copper.
2.7
AIR CONTROL: 
The compressor is to be fitted with an automatic air control valve with relay gear so arranged that when the air pressure in the discharge pipe exceeds the intended pressure,the air supply to the compressor is entirely shut off until the discharge pressure again become normal. Loading/unloading system upto 25%, 50%, 75% & 100%  with mechanical unloaders to be provided.
2.7.1
In addition to the above inlet control valve is to be suitable for the mutual operation as well.

2.7.2
The compressor is also to be fitted with automatic discharge release gear to augment the inlet air control. This discharge release gear to consist of a non-return valve fitted in the second stage cylinder and a release valve opening immediately after closing the inlet control valve, thus releasing the air pressure on the delivery side of the discharge valve to enable the compressor to run entirely unloaded.
2.8
STARTING UNLOADER: 
One spring loaded relief valve with hand operated easing gear, mounted on a short length of pipe from the compressor to the after cooler before the isolating valve, so as to enable the compressor to be unloaded while starting up.
2.9
AIR – INLET FILTERS: 
Suitable air filters preferable of oil wetted type and suitable for wall mounting are to be supplied with compressor.

2.9.1
Alternatively dry type mesh filter will also be considered.
2.10
LUBRICATION SYSTEM: The cylinders are to be lubricated by mechanically operated sight feed lubricator. The crank shaft journals, connecting rod ends and guides are to (piece from the compressor) be forced lubricated by a geared pump driven by the crank shafts. The lubricating system is to be complete with gauges, oil pressure regulating valve, oil temperature gauge and low pressure shut down relay electrically inter-locked with the motor starter.

2.10.1
It is preferred to have non-lubricated type (oil free) piston rings for cylinders over lubricated type, and firms are requested to quote for this as an alternative.
2.11
DRIVE: The drive to the compressor is to be either directly coupled or vee belts.
2.12
DRIVE MOTOR: The drive motor of the compressor is to be of horizontal foot mounted, screen protected- slip ring induction type complete with, foundation bolts, etc. and to be class ‘B’ insulated.
2.13
CONTROL PANEL: This should consist of triple pole air break fuse switch, manually operated starter with interlocks etc. All the switches/ starter are to be fitted with suitable cable box with glands for 3½ core cables. An ammeter is to be provided to indicate the starter current. All L.T. electrics including controls are to suitably tropicalised and to work on 425 volts, 3- phase, 4 wire. 50 cycles, A.C. Supply.
2.14
BASE PLATE: The compressor and the drive motor are to be mounted on a suitable bed plate. This is to be of rugged high grade C.I. construction with its lower part serving as a lubricating oil reservoir.
2.15
AFTER COOLER: An after- cooler, water cooled type of adequate capacity is to be supplied along with the compressor for the efficient cooling of the compressed air, the tube stocks are to be of removable type for easy cleaning without the necessity   for displacing the casing. The after cooler is to be complete with air and water relief valves, moisture drain trap, inlet and out let air and water flanges, supporting stool, foundation bolts et. The air pressure drop in the cooler and the cooling water requirements details are to be furnished by the firms. All the tubes shall be of copper.
2.16
AIR RECEIVER: An air receiver suitable for vertical mounting with adequate capacity for   locating near the compressor complete with safety valves, pressure gauge, drain cock, manhole etc. is to be supplied with the compressor to act as a damper. Isolation valves like inlet & outlet are to be provided. Capacity of the same to be mentioned and to be certified according to pressure vessel act. 
2.17
FITTINGS: In addition to be aforesaid equipment, the compressor is to be provided with the following:-

2.17.1
Necessary pipe work complete with fitting for connecting the air filter to the compressor, compressor to the after cooler, and after cooler to the air receiver.

2.17.2
Necessary pressure gauge and thermometers.

2.17.3
Necessary foundation bolts and plates.

2.17.4
Necessary cooling water, flow indicator and audible alarms. Alarm panel with indicating lamps for alarm etc. complete with electrical interlocks for cutting the supply to the motor in the event of cooling water supply failure, high discharge temperature and lube oil failure. 
2.17.5
Any other safety device for the safe working of the compressor.

3.

TECHNICAL SPECIFICATION:-
3.1
Free air delivery


-
28.3 cubic meters/min.(1000 CFM)

3.2
Air delivery pressure


-
7 Kg/ cm2 (100 PSI)

3.3
Site altitude



-
510 meters (1700 Ft)

3.4       Location                                              -           BHEL,Jhansi.

3.5
Maximum. & minimum humidity
-
95 % & 15 % approx.

4.

SPARES: Recommended spares for two years normal working of the equipment is to be given with details and individual prices.  

Note:- All standard accessories / equipments shall be supplied with the compressor with out extra price. 

5.  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.   Recommended spares for two years normal working of the equipment is to be quoted with details and individual prices. 

6.   Details of standard & optional accessories offered.

      7.   Catalogues / leaflets of machine offered .Operation & maintenance manual  ( 3 sets)    

           to be provided with machine/compressor. 

      8.  Make & details (rating) of the control panels & other items like motors, gears ,pumps,                                                             

           hydraulic systems etc.     
      9.  Charges for the Erection & commissioning of the machine/compressor at BHEL Jhansi  

           should be quoted in offer separately.
     10.  Make of bought out items- Bought out items of following make are to be provided &   

           mentioned in offer.. 

   (a) Motor-                           Siemens/Alstom/GEC/ABB/Crompton make

   (b) Bearings-                      SKF/NBC/ FAG make

6.GENERAL CONDITIONS-

1. The above should be most updated in design incorporating the features.
2. The machine/compressor should be painted with one coat of red oxide primer & two coats of finishing paint before dispatch. Colour of the finishing paint should be vedigris Green to IS 5/1961.
3. Machine/ compressor 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/compressor 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/compressor should be demonstrated by the supplier after its successful commissioning at our works. Training to our operators should be given by supplier’s representative.

7.  QUALIFYING CONDITIONS:

     Only those venders who have supplied & commissioned at least 10 nos. such machine/compressor 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/compressor 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/compressor supplied to them
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