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Improvement of Load Changing Rate of Heavy Duty Gas Turbine Applied with
Overground Compressed Air Energy Storage (CAES) System
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In order to stabilize power grid systems, thermal power generation systems, especially gas turbine systems, are

used frequently to regulate the electric power demand. One of functions required for electric power generators as

load following is to improve in the load changing rate. However, most existing gas turbine systems have an issue that

is the so-called “a booting-up congestion owing to the high temperature exhaust gas”. In this study, we propose an

overground compressed air energy storage (CAES) system to solve the issue. The operation method of an existing

medium-capacity gas turbine applying the overground CAES is presented to improve the load changing rate. It

is shown that the time to reach the rated power output from the partial load can be reduced to 1/2 of the normal

operation of the existing turbine system by increasing the air supply from the CAES.
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Fig. 2 Characteristic curves of the compressor and operation
method of CAES
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Fig. 3 Shifting method for characteristic curves of the compressor
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Tablel Specifications of target plant and over ground CAES

Rated power of turbine system 109 MW ((GT+ST)x2)

Rated rotational speed 7280 rpm
Compressor 17 stages axial flow
Turbine 3 stages axial flow
Combustor Low NOx combustor

Storage and discharge tanks Sperical shape with a diameter of 18 m

Intermediate |Pressure ratio 4

compressor  |Rated flow rate

10% of turbine system compressor

Inner diameter of piping 0.14m

Initial tank pressure 5 MPa
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Fig. 4 Comparison between plant operation data and calculation
conditions and result

Table 2 Calculation cases
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Fig. 5 Calculation conditions of three cases
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