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      ATTACHMENT D ( Schematic Diagram )

Proposal Number : SOL/QUO/GAIL/004/2000    
GAS AUTHORITY OF INDIA LIMITED 

COMPRESSOR-EXPANDER SYSTEM, VIJAIPUR

ALLEN-BRADLEY AC DRIVES FOR ENERGY SAVING
APPLICATION:  FANS; PUMPS; BOILER ID / FD FANS; FEED WATER PUMP; COMPRESSORS ETC. ETC.
SOLUTION: 

IN CASE OF BOILERS: REMOVE DAMPERS (or keep 100% OPEN) AND USE AC DRIVES FOR MODULATION OF AIR OR WATER FLOW. 

IN CASE OF PUMPS: REMOVE THROTTLING MANUAL VALVES (or keep 100% OPEN) AND USE FLOW TRANSMITTER IN THE OUTLET LINE AS FFEDBACK DEVICE TO AC DRIVES FOR REGULATING THE PUMP FOR REQUIRED FLOW.

IN CASE OF COMPRESSORS: REMOVE LOADING & UNLOADING CYCLE BY MAINTAINING A CONSTANT PRESSURE IN THE RECEIVER USING PRESSURE TRANSMITTER AS FEEDBACK DEVICE to AC DRIVES.

· Use AC Drives along with Flow/Level/Pressure Transmitters for Automatic Control of the Flow of Air/Water etc. in the Boiler/Compressor/Pumps by modulating the inlet flow by varying the Speed of the Motor of existing Blower / Pumps etc. 

· to remove the Dampers or Inlet Vanes in the ID/FD Fans and to control the flow of the air directly by varying the speed of the Motors with the help of AC Drives.

· Use AC Drives along with Pressure Transmitters for Automatic Control of the Pressure in the Receiver and Outlet Flow of Air by modulating the inlet flow by varying the Speed of the Motor of existing Compressor Motor to maintain a Constant Pressure in the receiver.
ADVANTAGES:

· REDUCED MAINTENANCE (Being Static Device results in almost NIL wear & tear as no moving contacts are present)–Result LOWER RUNNING COST
· ENERGY SAVING

· IMPROVED EFFICIENCY & POWER FACTOR

· REDUCTION OF MANPOWER

· INCREASE IN MOTOR PROTECTION FEATURES

ADDITIONAL FINANCIAL BENEFIT: 100% DEPRECIATION IN THE FIRST YEAR
Variable Speed A.C. Drive falling under “Solid State Devices for Controlling Motor Speeds” are entitled for depreciation at the rate of 100% as per the existing Income-Tax Act.

This is as per the relevant abstract from Appendix-1, Rule-5 under Section-32(I) (II) of Income Tax Act 1961. Duly amended from time to time.

( Page no. 1.123 of Tax Man’s Income Tax Rules 1990-3E(e) )

ENERGY SAVING:

Please refer to the Write-up / Paper on “Energy Savings With Frequency Drives” presented by Mr. James Van Zile.

As per the Affinity Laws:

Q2 / Q1 = N2 / N1

Where 
N = Fan Speed

P2 / P1 = ( N2 / N1 )2



Q = Flow (CFM)

HP2 / HP1 = (N2 / N1)3



P = Pressure ( Static Inches of Water )







HP = Horsepower

Please note that if the above laws are combined, we get a result equivalent to the System Curve                   P=K x (CFM)2.

The Calculations of Energy Savings & Pay Back Period shall be on the basis of the parameters currently on use for the specific application e.g. Duty Cycle of the Boiler/ Compressor etc.

Following EXAMPLE will elaborate the Calculation Procedure for Pay Back Period of the AC Drives.

EXAMPLE: Let one BOILER Fan (Blower) is having a Motor of 25HP.

 Let HP1=25HP and HP2=(N2 / N1)3 =(Q2 /Q1)3
As per the information provided by the Boiler Operator the Damper remains 50% open for most of the time. 

If the Boiler is running 24 Hours at 50% Damper Open then in one month of 30 Days, it runs for 720 Hours per month. The Energy Consumption at 50% Load with 25 HP Motor without AC Drive will be Approximately 15HP.

Power Consumption Per Month without Drive

  

= 15 x 0.75 x 720 kWh



= 8,100 kWh or 8,100 Units of Electricity



= 8,100 x Rs 4.20 (Electricity Charges are Rs4.20 per Unit)



= Rs 34,020/- per Month

Power Consumption Per Month with Drive

  

= 25 x (0.5)3 x 0.75 x 720 kWh



= 1,688 kWh or 1,688 Units of Electricity



= 1,688 x Rs 4.20 



= Rs 7,090/- per Month 

Thus Saving Per Month with the help of 25HP AC Drive



= Rs 34,020/- - Rs 7,090/-



= Rs 26,930/- per Month

The Cost of the 25HP AC Drive is Approx. = Rs 1,50,000/-

The Pay Back Period of the 25HP AC Drive  = (1,50,000 / 26,930 ) Months 

     = 5.6 Months
This Pay Back Period will be approximately same for AC Drives for any other ratings with similar duty cycles.

COMPRESSOR APPLICATION:

We propose to use Pressure Transmitter in the receiver in order to receive feedback of Pressure Signal in the Receiver (required to be maintained) in order to fulfill supply of Air/Fluid in the plant. This Analog Signal (4-20mA) can be directly fed into our AC Drive which has in built PI Controller inside it. The Drive will run the compressor at different speeds from time to time required to maintain the Preset Pressure.

This will remove the Loading/Unloading Cycle of the compressor and hence will save a lot of Electricity. On an average this particular method results in approximately 30% Energy Saving.

The schematic diagram of the system is as follows:
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