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Excitation System Stress in Synchronous Machine Connected to HVDC System
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Abstract — This paper deals with overvoltage stresses in the field circuit of synchronous machine connected to HVDC
terminal. A load rejection of the HVDC may cause generator in the station to become self-excited, resulting in a severe
system overvoltage. This paper shows that violent field current oscillations can be produced by resonance between the
machine inductance and the terminal capacitance. As most conventional excitation system do not allow reverses current,
new topology of excitation system to allow reverse current is proposed. the proposed system can limit the rate of rise
of terminal voltage during conditions of self excitation. Apart from these simulations, the nature(Magnitude and
frequency) of the field transient state is explained mathematically. Finally, the EMTDC program is used for the

simulation studies.
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Fig. 1 Synchronous Model of Post-load Rejection.
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Fig. 2 Equivalent Circuit for Sudden Capacitive Loading.
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Fig. 6 Power Curve of Synchronous Machine.
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Fig. 7 Operating Region of Synchronous Machine
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