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A Development of Turbine Simulator and Foundation Excitation Test
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ABSTRACT

In this study, a turbine simulator is designed and manufactured to investigate the transient response of an actual turbine.

The rotor mass and bearing stiffness is reduced to 1/140 of its actual turbine.

The dynamic characteristics of turbine

simulator are similar to those of the actual turbine. The turbine simulator is excited by an electro-magnetic type exciter in
the form of half sine wave. Duration time is controlled by 5ms, 10ms, and 15ms, and maximum acceleration is applied by
3g. Foundation excitation test is performed in stationary condition and rotating condition(6000rpm). The test results can be
used to verify the validity of the theoretical approach for transient analysis of actual turbine.
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Fig. 1 Rotordynamic FEM model for a real turbine
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Fig. 2 Mode shapes for actual turbine at 60,000rpm
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Fig. 3 Rotordynamic FEM model for a turbine simulator
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Fig. 4 Undamped critical map for a turbine simulator
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Fig. 5 Mode shapes for turbine simulator at critical speeds
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Fig. 9 Transient test on an exciter
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Fig. 11 Transient(Sms) response at stationary condition
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Fig. 12 Transient(5ms) response at rotating condition
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Fig. 16 Transient(15ms) response at rotating condition
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