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Abstract: To address the issues of frequent shaft vibration failures and the variation of vibration ampli-
tude with meshing angles in generator sets equipped with synchro-self-shifting (SSS) clutches, active ro-
tor speed control was used to achieve directional meshing to improve shafting stability. Considering objec-
tive factors such as transmission delay and measurement deviation, numerical simulations were conducted
using the Newmar k-8 integral algorithm. The accuracy and stability of the zero-residual multi-step adjust-
ment method and the fixed ramp-rate target method were compared and analyzed. Based on the proposed

control method, the software and hardware devices were developed and applied in power plants. The re-
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sults show that the fixed ramp-rate target method demonstrates superior interference rejection, reducing

the standard deviation of control results by over 30% compared to the zero-residual multi-step adjustment

method ; directional meshing technology can effectively improve the meshing state of SSS clutch, success-

fully reducing the vibration failure probability of a demonstration unit from 60% to zero. This significantly

reduces the probability of SSS clutch failure and shafting vibration failure, thereby improving the opera-

tional safety of gas-steam combined cycle generator set and cogeneration units.

Key words: synchro-self-shifting (SSS) clutch, combined cycle unit, vibration, meshing control
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