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Modeling of Gas Turbine Start-up Process Based on the Detailed
Model and Verifying through Semi-physical Simulation

TANG Xin-yu, HU Zhen-chao, CHEN Jin-wei, ZHANG Hui-sheng
( Key Laboratory for Power Machinery and Engineering of Ministry of Education, Shanghai Jiao
Tong University , Shanghai, China, Post Code ;200240 )

Abstract: Since the research on the characteristics of the gas turbine start-up process lack considerations
of key auxiliary systems,with an F-class gas turbine as the research object,a detailed model of the gas
turbine start-up process including intake and exhaust system,cooling air, anti-surge ventilation , static fre-
quency converter system and valve actuator has been built. The gas turbine model is verified under design
point and the error can be controlled within 0. 15% . A semi-physical co-simulation platform through the
dSPACE system and the actual power plant control logic has also been built. Based on the platform,the
simulation results of the gas turbine speed, compressor outlet pressure and turbine exhaust temperature
during the start-up process show that the maximum error to the actual power plant operating data happens
just after the ignition. The maximum error is about 11 r/min. 6 kPa and 9 °C respectively.
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Fig. 2 Schematic diagram of the cooling air model
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Fig. 3 Schematic diagram of the anti-surge ventilation
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Tab. 4 Error comparison of design condition
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of the semi-physical simulation platform
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of simulation model and actual gas turbine
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