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Simulator for a Micro-Turbine during Start-up by Constant Power Output Motoring
Method using Starter
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Abstract - This paper presents the simulator for dynamic modeling of a MT(micro turbine) during start-up period. The
simulator is implemented by modeling a dynamic power of main components of a MT including compressor, combustor
and turbine. A modeling for a MT under steady state operation can be accurately built from thermodynamics analysis.
But dynamic modeling during start-up period is very difficult because efficiency of main components is very low and
the designed value has big error and nonlinear characteristics during start-up. In this paper, new method without using
thermodynamics analysis during start-up is proposed for the simulator. The power models of main components are
derived from analysis of the experimental operation data by test motoring using a electric starter under constant power
output. The simulator is developed using MATLAB/Simulink. For constant power output control, sensorless vector
inverter is designed and algorithms for starting from stall and method for controling a output power are proposed. The
performance of developed simulator is verified by comparing experimental and simulation start-up results.
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