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BROAD SPECIFATION OF CENTRIFUGAL AIR COMPRESSOR

Design, supply, erection, commissioning & Testing of Multi stage internally geared, compact, packaged type Centrifugal Air Compressor for oil free air supply, capacity 6000 M3 / Hour, discharge pressure of 09.00 kg /Cm2. The compressor shall be supplied along with drive motor, suitable for 6.6 kV, 50 C/s, High Voltage Vacuum switch gear control panel, internal cables, & other accessories. 
The complete design, supply, erection, commissioning, Testing along with accessories shall be on Turn key basis.
                                                                                                                                                    

· Scope of supply of  compressor  :
(a) Centrifugal Compressor along with Motor, Inter & after coolers mounted on Base Frame,
(b) ‘Electrical control Switch gear panel system’ for operation of the compressor at 6.6 kV, 50 c/second. 
(c) Suitable capacity water softening plant  to maintain water  hardness less than 100 PPM ( Water Harness at BHEL is 225 PPM)
(d) ‘FRP Cooling Tower System’ along with pumps & pipe lines

(e) Suitable Capacity Air Reservoir for 6000 M3/hour compressor along with Air Pipe lines/ valves/ NRV’s etc  

(f) Power Cables/ control cables/ instruments, pressure gauges, safety valves, inter locks, vent valves, temperature gauges/ instrumentation piping etc. 

(g) Complete erection and commissioning of total plant shall be on turnkey basis. 

· Scope of supply of BHEL  :              
(a) BHEL shall provide Power Supply of 6.6 kV at & 440 Volt at One Point,

(b) Civil work will be carried out by BHEL in accordance of foundation drawings are to be supplied by the compressor supplier under their supervision.

(c) Water supply at one point.

(d) All Pipe lines laying (Water & Air) shall be in the scope of vendor.

(e) Vendor may have a visit  for assessment of work  if needed, 

Detailed specifications and other conditions are as per enclosed Annexure -I: 
On (Page 02/11 to 11/11)
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Annexure – I

SCOPE OF SUPPLY AND TECHNICAL SPECIFATION OF CENTRIFUGAL AIR COMPRESSOR

1. Requirement
One number Centrifugal Air Compressors based on modern and proven design conforming to latest technology and standards is required for supplying oil free compressed air on continuous basis. 

2. The Offer
The offer for centrifugal compressors must be furnished with complete technical information, design and technical parameters, constructional, dimensional and operational details, safety interlocks, layout plan etc. along with point to point detail reply.

The offer must be in two parts, (a) Techno- Commercial bid and (b) Price bid, each sealed in separate envelope. The incomplete offer will not be considered. The commercial offer should indicate item-wise breakup of price. The party should clearly mention in the technical scope of supply in this regard for Techno- Commercial bid evaluation.
3. Selection Basis

The selection of compressors will be done on the technical details furnished by the vendor. The choice shall be on the basis of operational ease, full load / part-load efficiency, operational economics, maintenance friendly and capability of compressor for long running stretches on round the clock operation.
           Technical Specifications:-

A.   Our requirement –
i).  Type                        : Multistage, internally geared compact           
                                            Packaged type centrifugal air compressor 

                                            capable of delivering oil free air on    

                                            continuous round the clock operation.

                                            (Ref. ISO 554 -Max. one Gram / Cubic Meter.)

     ii). Capacity                  :  6000  M3 /hour.
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     iii). Discharge pressure  :  9 kg. / Cm2 minimum, at final after cooler       

                                               outlet.

      iv).  Cooling Tower System:   
                                                Cooling water system for the operation of   the Compressor on full/part load shall be part of supply of Compressor along with suitable capacity two pumps (one standby) with motors, starter panel, cables, suitable length and size of the pipe line, valves, NRV, temperature & pressure gauges etc is required for efficient cooling of compressor for round the clock operation.
   v) . Water softening plant:    
                                         Water hardness is of 225 PPM (average), hence suitable water softening plant shall also be included in the offer along with cooling water system. 

    vi). Air Reservoir:    

                                         Air supply of the compressor shall be through standard capacity Air reservoir for the 6000 M3 /Hour per hour capacity compressor. The reservoir shall be having automatic drain valves /safety valves / non return valves etc where ever it is needed. 
B. Civil work will be carried out by BHEL as per supplier’s drawing.

                                         The design of the foundation of the compressor shall be under the  scope of  supply  of vendor.
C. Other activities: - Man power, materials instrument etc. required for satisfactory installation, erection, commissioning and job proving of compressor shall be in the scope of suppliers.
D. First filling of lubricants: - Lubricants and other required consumables for commissioning shall also be in the scope of supply.
E. Turnkey project: - The offer shall include the charge for complete erection and commissioning of compressor on turnkey basis and required to be completed within the committed time period. 
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F. Ambient Conditions at site of  installation :-

               a. Temperature            : 50 *C Max in summer.

                                                   :  05 * C Min in winter.

               b. Relative humidity   : 95% max.
4.0 Base Frame:- 
a. The compressor shall be mounted on the base frame steel structure. This is to be designed to accommodate each and every component / auxiliary of the compressor including control panel.

b. Suitable capacity Air receiver with pipe line up to pressure vessel, valves, NRV, safety valves, auto drain valves shall also be in the scope of supply.
    5.0   Design Features:-

a. Compressor

1. The compressor shall be designed as per prevailing code of practice ‘API 672’, which shall be, mentioned in the offer along with its point wise compliance. Code of design and manufacture followed for the bull gear and the pinions shall also be clearly mentioned.

2. Since the compressor is required for continuous service, it shall be designed for uninterrupted continuous services and the supplier shall specify minimum period between the two overhauls.

3. Compressor shall be designed such that it is easily accessible for inspection, removal and shall be maintenance friendly.
4. The compressor flow v/s head curve shall be continuously rising up to surge point. Surge pressure shall be 10 % higher than the design pressure.
5. Noise level of combined unit (compressor and drive motor) shall be less than 90 dbA at a distance of 1.0 - Meter from the equipment without use of sound attenuation hoods on the compressor.
6. The compressor shall have minimum two suction filters, one macro filter and another micro filter.
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b. Heat exchangers
The heat exchanger (inter coolers & after coolers) are to be designed as per TEMA-C specifications, for ‘Straight Tube’ of 
dia 5/8” having ‘Stainless Steel’ material with a provision water flow inside tubes.   Inter coolers and after coolers shall be provided with automatic drain valves for the removal of condensed moistures. Heat exchangers shall be designed to allow their removal with minimum dismantling of piping and compressor components considering it as maintenance friendly. Temperature, pressure gauges etc shall be supplied in addition of electronic controlling system.
c. Lubrication System

1. The lubrication system shall be designed to operate on oil pressure 3+/-0.5 Kg. /cm2. 

2. High Pressure shall not be preferred.

3. In the  event of compressor tripping due to any reason, 

provision for safe coast down of the compressor having a provision of alternate oil pump system for meeting  the oil requirement of the  safe guarding of the compressor system..
4. Oil filters shall be suitably designed for meeting filtration level of the lubrication oil less than or upto 10 microns.
d. Flow meter

Air flow meter shall be provided on the outlet of compressor line & reading shall continuously appear on the control panel screen with a facility of inbuilt totalizer. The installation and commissioning of the flow meters shall be in the scope of supply.

e. Electrical and Control Panel
1. All electrical equipment shall be designed for in-door installation.

2. Compressor and main motor drive shall be suitable for 6.6 kV, three wires without neutral, 50 +/- 5% Hz power supply availability.

3. 440 Volt three phase power supplies shall also be available at a single point.
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4. Main motor should be squirrel cage induction CACA type with 

IP 55 protection and designed as per IS-325 or equivalent international standard. It shall have class 'F' insulation with class 'B' temperature rise at an ambient of 50 Degree C. Bearing and winding temperature RTD should be available having their values appearing on control panel.
5. Motor rating shall be designed on the rated shaft power drawn by the compressor plus 10 % margin over the rated shaft power.
6. All the motors shall  be of reputed make like BHEL / Siemens/     

ABB/Compton and shall be supplied with the starting panel suitable for 6.6 kV supply system suitable for AC 50 cycle per second, high voltage vacuum switch gear, control panel, cable with connections etc. 
7. Starting panel of main motor shall  have following features:-

a. DOL starter suitable for 6.6   kV Supply.

  b. On, off and Trip indication & remote control switching arrangement.

c. Digital motor protection relay for complete safety of   motor & compressor.
d. Starting interlock with panel isolator 
e. Door interlock with 6.6 KV supply.

f. Provision of the compressor motor tripping in case of cooling water supply failure.
8.   All the electrical interconnecting cables and wiring should be 

  Multi strand copper, insulated and to be supplied with the

  compressor.  Both end of wiring shall be provided with   

  crimped terminals and numbered ferrules. The same numbers

  shall appear on electrical diagrams.
9.  Control panel :

                                    a.  Control system should be microprocessor based with  

                                         automatic control providing complete integration of  

                                         compressor, motor, cooling water system , auxiliaries etc.  
                                   b. The controller shall allow complete adjustment of all   parameters. Alarm limits and trip set points from the data input device provided on the panel. It shall have self-diagnostic feature capability.
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                                     c. The Controller shall have all motor protection functions   and automatically record the energy consumption data with running hours of the individual compressor.                                   
                                d.  The display of controller shall be of rugged active matrix LCD type for displaying various parameters. The various screens shall be users friendly for ease of operation and troubleshooting. 

                                         Separate alarms and trip indications with first out    sequence and audible alarm shall also be provided.
                                   e. The controller shall have standard communication system. The software the monitoring and data login, etc., shall also be provided.                

                                   f.   Alarms and Trips:

                                        The controller shall be design for continuously monitoring of the following parameters (even when compressor is in standby position) and intimate & restrict to the operator in case any fault occurs in the system.
                                         Parameters                                  Alarm                     Trip

·  Low cooling water flow       x                            x

·  Low bearing oil pressure      x                            x

·  Low bearing oil temp.
      x                            -

                       -         High bearing oil temp.           x                            x        

                       -         High air discharge Temp.       x                           x    

                       -         Low speed pinion vibration   x                            x

                       -         High speed pinion vibration   x                           x

                       -         Compressor surge                    -                          x

                       -         High motor bearing/winding temp. -                  x

                       -         Microprocessor fault               -                          x

                       -          Faulty Transmitters                -                          x
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     6.0     Connection of the Air, Water pipe lines with the compressor, air Pipe line System with reservoir & accessories:
All the connecting pipelines, isolation valves, regulating valves,     control valves, NRV’s, manual & automatic drain valves etc shall be provided along with the compressor. The material shall be very reliable and reputed make. The make of the offered valves shall be mentioned with details, in the offer. All other instruments, pressure gauges, safety valves, inter locks, vent valves, temperature gauge etc. shall be provided as per design and requirement for smooth operation of the compressor for round the clock 
       7.0     Essential requirement of the offer;
          Following information shall be furnished with the offer: 
7.1      Detailed technical information of design and technical parameters,  constructional, dimensional , safety devices  etc  

7.2     Electrical and control panel wiring diagrams circuits etc
7.3   Complete layout of the compressor and accessories along with              foundation details and drawing. The position of the ‘suction hood’ of the compressor is to be installed out side of the hall.  
7.4     Total estimated requirement of electrical power, water,  

           lubricants, on per day basis is to be furnished.
7.5    Item wise breakup of complete scope of supply including details like make, name of supplier, other technical information the equipments. The price breakup in relation to above shall be mentioned in price bid.

7.6 List of customers to whom the identical and similar compressors   have   been   supplied in recent past years along with details like model, date of supply and commissioning. The full address of customer along with contact numbers is also to be furnished. Supplier shall also mention in detail, the total number of compressors so far supplied and its market share as on date.
7.7     Details are to be furnished by supplier :- 
7.7.1 Discharge temperature of air at after cooler outlet.

7.7.2 Specific power consumption at rated capacity out put in M3 
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7.7.3 Pressure drop through air filter.

7.7.4 Lube oil consumption.

7.7.5 Vibration level of the compressor 

7.7.6 Sound level 

7.7.7 Temperature & pressure gauges.

7.7.8 Material details (Make etc) for Valves, pipes, NRV, cables etc

7.8     Estimated weight of the system is also to be furnished by supplier. 
    8.0       Inspection and Testing;
               Compressor unit, complete in all respects, shall be offered, for inspection  

and testing at supplier / manufacturer works. The testing shall be  witnessed as per ASME -PTC-10 in the presence of BHEL representative. Dispatch of Compressor unit shall be done only after submission of test result / documents and inspector clearance. Vital equipment / accessories like electrical motor, control panel and other bought out items will also be inspected for ensuring good quality and workmanship at the works of compressor supplier/ manufacturer. Modifications or change, if found necessary during inspection shall be carried out, free of charge, by the supplier of compressor unit. Four copies of the testing documents and inspection certificate for all the components shall be furnished along with the dispatch of material.            

    9.0     Erection, Commissioning and job proving
          Compressor unit with all accessories must reach the site in one lot.   The compressor must be supplied with all the foundation bolts, leveling, aligning, anchoring and other material required for erection of complete compressor units. The supplier shall prepared site layout plan, electrical power plan in view of BHEL's site requirements for completion under turnkey basis. 
         The supplier shall furnish total layout plan, civil layout foundation drawings, including loading details of foundation, activities bar chart within 15 days after receipt of LOI.       
                 10/11
         The supplier shall also prove the compressor for their performance and 

         Efficiency to the BHEL's satisfaction at the site of installation at WEX-

         Compressor House Haridwar The compressor shall run continuously for minimum 72 hrs. This is essential to justified all parameters during job proving such as air flow, air pressure, oil pressure, vibrations, sound level, moisture, oil content in discharge air etc. Supplier shall also bring all the required instruments / devices for this purpose if needed. 
   10.0     Warrantee
         The manufacture warrantee for all items should be furnished in four           

         Copies with respect to design, material, construction, performance, 

         Operation and against any manufacturing defects for a period of not less 
         18 months from date of commissioning & handing over. The manufacturer shall provide free after sales service and free replacement of defective parts during the warrantee period.  

  11.0 
    Maintenance friendly: - 
         All the parts of compressor unit should have easy accessibility for 

         routine inspection, repair, replacement and other maintenance  jobs.   

          For the convenience of the maintenance construction and dimensional details of the parts is to be furnished. For Electrical and Electronics items the complete circuit diagram is to be submitted. 
  12.0.    Spares

               Recommended spares for 2 years continuous operation of the compressors including accessories must be quoted item wise with full technical details along with the offer. The supplier shall bring the commissioning spares on returnable basis, if not consumed.

  13.0    Training of personnel
        Free of charge training to our working staff and engineers shall be     provided by the supplier in all respects of operation, maintenance (mechanical, electrical and electronics) and safety before installation, and at our site also during commissioning / proving of compressor units.
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  14.0     Documents
          The manufacture / supplier of the compressor unit should furnish 4 sets of   following Documents in English language: -

a. General layout plan for complete supply of compressor unit with dimensional details and floor space required.

b. Civil foundation plan for both the compressor units with foundation details, loading details and dimensional details.        

c. General constructional and arrangement drawings for the compressor Units Installation, operation and maintenance (Mechanical, Electrical and Electronics) manuals for complete compressor unit including bought out items.
d. Spare parts manual clearly mentioning fast consuming spares along with the prevailing prices of all spares.

e.          Preventive maintenance schedule and recommendations.

