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Abstract: To avoid usual vibration accidents of stator end winding in a large two-pole
turbogenerator, a simplified model is established for the end wing, lower order modes of the
structure are evaluated with finite element method, and approximate expressions of the main
vibration modes are obtained. A formula for forced vibration response of the end winding to
electric-magnetic excitation is derived by mode superposition. It is found that the resonance of end
winding occurs only when the following two conditions are satisfied simultaneously: (1) the
frequency of the electric-magnetic excitation equals to or approximates the natural frequency of
the end winding; (2) the circumferential traveling-wave number of modes equals to the pole
number of the generator. This is named as “two-coincidence condition” of resonance for end
winding in large generators. According to the two-coincidence condition, one can choose adjusting
the natural frequency of end winding far from 100 Hz, or modifying its structure to avoid the
elliptical mode shape to prevent stator end winding of large two-pole turbogenerator with rating
speed of 3 000 r/min from resonance.
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