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2.4 COMPRESSED AIR ENERGY STORAGE (CAES)

The design of this system is in such a way that an off-peak energy is used to
compress air. The compressed air is stored in an air-tight underground storage
cavern. Upon demand, stored air is released from the cavern, at the same time
the air is being heated and expanded through a combustion turbine to create
electrical energy. It is reported that CAES facilities with power ratings ranging
from 5 to 350 MW have been developed [32, 33]. Once again, the geographic
concerns make this system less favorable for the load-leveling application at the

consumer side.

2.5 SUPERCONDUCTING MAGNETIC ENERGY STORAGE

A SMES system stores energy in the magnetic field created by the flow of direct
current in a coil of superconducting material. The coil is usually immersed in a
liquefied inert gas such as helium, which is contained in a vacuum-insulated
cryostat’.  The immersion is done in order to maintain the coil in its
superconducting state. The energy, which is stored inductively and the rated
power are commonly given specifications for SMES technologies, and they can

be respectively expressed as follows [32]:

E=%Lx[2><t Y )
dE

P=— R

5 (2.3)

Substituting equation (2.2) into equation (2.3) yields

* Cryostat: An apparatus used to maintain constant low temperature.
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