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Abstract: In the actual operation process of hydropower units, the problem of ultra—low frequency oscillation is often
affected by various factors, which causes a very serious impact on the unit, resulting in the unit can not operate safely and stably.
Hydropower unit in order to be able to clear the reason of low frequency oscillation problems, combined with the actual
situation, set up the first single single machine infinite system and loading system, on this basis, to consider excitation and power
system stabilizer, or is not consider excitation and the power system stabilizer in both cases the two systems research and analysis
of state space model, Finally, the corresponding oscillation mode is obtained. After that, the main vibration modes in the actual
operation of the system are evaluated and analyzed by using the theoretical knowledge of oscillation energy level. It is found that
the probability of ultra—low frequency oscillation in the operation of the non—infinite system is greater than that of other systems,
and the main reasons for this problem are clarified. In addition, on the basis of the single machine loading system, the
corresponding state space model was established, using the state space model, the research and analysis of excitation and PSS on
the system running the influence degree of the low frequency oscillation problems, and identify the related factors affecting the
system, finally found through the study of the reasonable adjustment of speed governor, A reasonable proportion of the growth
period or an appropriate increase of the gain ratio of the integration link can effectively avoid the problem of ultra—low frequency
oscillation during unit operation. Finally, the influence of excitation, governor and other factors on the ultra—low frequency
oscillation is verified and analyzed by carrying out simulation experiments, and the single—machine infinite system is used to
verify whether the method of evaluating the oscillation mode dominated by the system proposed above is correct.
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