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Vibration Analysis of a Generator-Stator Core Under Electromagnetic Excitation
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ABSTRACT

This paper presents results of vibration analysis of a generator-stator core for 500 MW fossil
power plant. A finite element analysis using a commercial S/W is performed to estimate
alternating electromagnetic forces, mainly of 120 Hz in 60 Hz machines, acting on the core, and
then to calculate forced response of the core., Results are compared with design requirements.
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7. Stator frame
8. Stator core
9. Stator bar
10. Terminal box

11. High voltage bushing

1. Rotor
2. Bearing

3. End shields
4. Rotor fan

5. Water header

6. Hydrogen cooler  12. Current transformer

Fig. 1 Generator structure of a 500 MW fossil power plant
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Fig. 2 Typical transverse cross-section of round rotor
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Table 1 Specification of the 500 MW generator

Parameter Standard Parameter Standard
Frequency 60 Hz Rated speed 3600 rpm
Rated power 500 MW Rated voltage 22 kV
Number of poles 9 Number ofplzgd coils per 8
Number of stator slots 42 Number of rotor slots 32
Stator outer diameter 2.438 m Rotor outer diameter 1.048 m
Stator inner diameter 1251 m Field current(No load) 1784 Amp
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Fig. 3 Mesh generation of stator core and rotor
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Fig. 4 B-H curves of stator core and rotor body
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Fig. 6 Magnetic flux density

Table 2 Magnetic flux densities

Location FEM (Max, T) |Design value (T)
Yoke iron 1.563 1.631
Tooth tip 1.824 1.964
Pole lower
(Rotor) 2.084 1.909
Shaft 2.345 1.643

Ze 7 RN HU ASYEE ez, 47
Ae FFASVEE Ve Rl o3, A3
(tooth tip) 2 FolME ¥ & ARHAT Apx
E(shaft) M= AHHOE 2 Holg Holkd of
t 4AXNE 54 ol O Fagoz vy
CERES

Table 3 Electromagnetic forces per pole by maxwell
stress tensor and virtual work method

Maxwell stress
tensor

Fx Fy Fx Fy
(kN/m) | (kN/m) | (kN/m) | (kN/m)

Virtual work

Rotor body | 168.66 262.80 164.43 228.70

Stator core | 113.54 239.52 11217 228.14

ARSYS 5.4
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(a) Rotor Body
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(b) Stator Body

Fig. 7 Electromagnetic forces of rotor body and core
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Fig. 8 1st mode shape of stator core(179.12 Hz)
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