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ARTICLE INFO ABSTRACT

Electrical supply is greater than demand at some part of time in a day. Electrical supply is less than
demand at some other part of time in a day. When Electrical supply is greater than demand  energy
needs to be stored and when supply is less than demand electrical energy needs to be retrieved from
stored energy. In this paper a new method of storing the electrical energy is the form of compressed
air is proposed and it was found that the system efficiency is 56.3%.
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Figure1 All India Daily Load Curve
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From the figure1 it is evident that the daily load curve is not
constant with time.

The national average Plant Load Factor (PLF) of Coal / Lignite
based power generating stations during last three years i.e.
2011-12, 2012-13 and 2013-14 is 73.32%, 69.93% and 65.55%
respectively.

All India Thermal installed capacity coal based =164635 MW.
Plant load factor remaining(100-66)=34%. Assuming 17%of
remaining PLF for maintenance purpose.  Remaining 17%
=27987 MW

Assuming 50% efficiency of the compressed air system, 13993
MW can e recovered from the system.

METHODOLOGY

Table1 Power Supply Position in March 2014 and March 2015 in India

Power deficit in MARCH 2015 in INDIA=2403 MW.

Table2 Peak Demand-PEAK MET in MARCH 2014 and March 2015 in India.

Peak Power deficit in March 2015 in India=4406 MW.

Electrical Energy input= 1.8 MW

Three Phase   induction motor  output=1.746 MW,
efficiency=97%

Scroll air compressor output=1.325MW,
efficiency=77%

Output  pressure=0.5MPa

Scroll air motor
Output=1.03MW, efficiency=77%

Input  pressure=0.5MPa

Three Phase Alternator output=1.01MW,at 0.8
PF

efficiency=98%
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Scroll compressor has efficiency of 77%  oprerating pressure
of 0.5 Mpa.

Electrical energy is input to the scroll compressor when supply
is geater than demand.

Scroll type air motor is run when electrical  supply is less than
demand.

The output of Scroll type air motor is mechanically coupled to
the rotor of alternator.

Cost of Producing 1mw of Electrical Energy Through
Compressed AIR

Cost   of 2MW induction motor=RS2,04,94,635.
Cost of 1.746 MW Scroll compressor=RS 9,03,98,058
Cost of 1.02 MW scroll air motor= RS 5,29,09,598
COST OF 1.25 MVA ALTERNATOR=RS1,09,12,731
TOTAL COST  = RS17,47,15,022.

Software at National load dispatch centre need to be modified
to include compressed air energy storage.

CONCLUSION
A new method of storing air through scroll compressor is
presented in this paper. When load is greater than generation
then stored electrical energy is retrieved from scroll type air
motor coupled to alternator.
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