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ABSTRACT

Anti-icing is important in gas turbines because ice formation on compressor inlet components, especially inlet guide vane,

can cause performance degradation and mechanical damages. In general, the compressor bleeding anti-icing system that supplies

hot air extracted from the compressor discharge to the engine intake has been used. However, this scheme causes considerable

performance drop of gas turbines. A new method is proposed in this study for the anti-icing in combined cycle power

plants(CCPP). It is a heat exchange heating method, which utilizes heat sources from the heat recovery steam generator(HRSG).

We selected several options for the heat sources such as steam, hot water and exhaust gas. Performance reductions of the CCPP

by the various options as well as the usual compressor bleeding method were comparatively analyzed. The results show that

the heat exchange heating system would cause a lower performance decrease than the compressor bleeding anti-icing system.

Especially, the option of using low pressure hot water is expected to provide the lowest performance reduction.
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Fig. 1 Configuration of combined cycle power plant with anti-icing system
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Table 1 Performance parameters of the gas turbine

Parameters Reference | Modeling
Ambient temperature (C) 15.0 15.0
Ambient pressure (kPa) 101.3 101.3
Relative humidity (%) 60.0 60.0
Fuel flow (kg/s) N/A 14.1
Compressor isentropic efficiency (%) N/A 834
Pressure ratio 20.0 20.0
Turbine inlet temperature (C) N/A 1500
Turbine stage efficiency (%) N/A 83.0
Mass flow (kg/s) 612.0 612.0
Exhaust gas temperature (C) 617.0 617.0
Gross power (MW) 276.0 276.1
Thermal efficiency (%) 39.8 39.7
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Table 2 Combined cycle specification
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Parameters Modeling

HRSG HP Pressure (bar) 1555

HRSG IP Pressure (bar) 432

HRSG LP Pressure (bar) 36

Pinch temperature difference (K) 11.0

GT power (MW) 273.7

ST power (MW) 136.4

Total power (MW) 4101

CC efficiency (%) 58.0
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Fig. 2 Variation in full-load performance with ambient temperature
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Fig. 3 Example of icing condition™®
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