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Stress Analysis and Life Evaluation of Rotor and Retaining Ring of

Generator for fossil power plant

Ji-Moon Lee

Key Words :

Generator(2f & J|), Rotor(2| & X}), Retaining Ring(2| B O &), shrink-fit(Z 2} &), End

Winding(1 = 2}219), SCF(stress concentration factor)

Abstract

This paper represents that parts of a large generator operating in 1000 MW are affected by centrifugal

forces due to high-speed rotation in 3600 rpm and 3D FEM Analyses are required to obtained the structural

reliability of the generator. From these results, one would know the weakest locations and the stress

distributions. The fatigue life is calculated in order to grasp the remaining life of generator.

2D and 3D analyses are performed to calculate stresses of the generator rotor and the retaining ring. From
2D results, we find the SCF at the slot and sub-slot of the rotor. 3D analysis is applied at the end part of

generator rotor, which represents complex geometry, and rotor and retaining ring shrink thermally.
With these results, designers of rotor and retaining ring can compare with the results of design code and

verify the stress distributions of generator rotor and retaining ring, and then calculate the remaining life from

the low-cycle fatigue data.
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Fig. 9 Geometry of Rotor and Retaining Ring
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Fig. 10 FEM Model of Rotor and Retaining Ring
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Fig. 11 2D Stress Analysis Result of Rotor
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Fig. 11 2D Stress Analysis of 8 Slot Rotor
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Table 1. 3D Stress Analysis Conditions

rotor+rr | rr+cr unit

Shrink—fit 120 75 [mils]
Contact stiffness 0.5 0.5
Penetration tolerance 0.5 0.5
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Fig. 13 2D Stress Analysis of Rotor(46.6 in)
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Fig. 14 Tooth Stress Analysis of Rotor

Fig. 15 Stress Analysis of Sub-Slot
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Fig. 20 3D Stress Analysis of 8 Slot Rotor in
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21 3D Stress Analysis of 10 Slot Rotor
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Fig. 25 3D Stress Analysis of 10 Slot Rotor in
4320 rpm
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Fig. 29 3D Strain Analysis of 8 Slot Rotor in 3600
rpm
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Fig. 30 10 3D Strain Analysis of 8 Slot Rotor in
3600 rpm
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