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A Fundamental Study on a Gas Turbine System
with Overground Compressed Air Energy Storage (CAES) for Load Regulation
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ABSTRACT

i
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In order to stabilize the power system when increasing the output power of renewable energy, we proposed

overground compressed air energy storage (CAES) as a facility equipped with the power absorption function in the

existing gas turbine system. The overground CAES system consists of a reserve tank for storing compressor discharge

air, an intermediate compressor for boosting the reserved air to a higher pressure, and a discharge tank for storing

the boosted air. The operation methods of the CAES system are shown, and the operation was confirmed by our

dynamic simulator for medium capacity gas turbines. By providing a reserve tank and discharge tank with a diameter

of 18 meter and extracting or discharging 10% of the compressor's rated intake air flow, about 3.3 MWh of power

absorption and about 3.7 MWh of power discharge can be performed, and we confirmed it had the function of load

regulation.
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Fig. 3 Compressor characteristic curve and CAES operating point
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Table 1 Specifications of calculation target gas turbine system
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Rated rotational speed

Compressor 17 stages axial flow
Turbine 3 stages axial flow
Combustor Low Nox Combustor (10 cans)
2.0
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15 e =
N /" \_Measured value of
8 / " real machine generator
Wy [ ’ output power
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% generator output
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Fig. 4 Comparison of output powers for medium capacity gas
turbine
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Table 2 Specifications of overground CAES
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Spherical shape (18m in diameter)
Minimum pressure 75% of rated
discharge pressure of compressor

Storage tank
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Spherical shape (18m in diameter)
Maximum pressure 300% of rated
discharge pressure of compressor

Discharge tank
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Compression ratio of
intermediate compressor
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Rated flow of
intermediate compressor

10% of rated intake flow rate of
COMpressor

Diameter of piping 0.14 m
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