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Fig.l1 Schematic diagram of normal state and SAGE
fault of synchronous generator
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Fig.2 Magnetomotive force of rotor and stator under
normal state and SAGE fault
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Table 1 MFD amplitude formulas under

different conditions
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Fig.3 Three-dimensional finite element model for

temperature calculation
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Table 2 Primary parameters of experiment generator
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Table 3 Material properties of experiment generator
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Fig.4 Magnetic flux density curves under

different conditions
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Fig.5 Rotor core losses under different conditions
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temperatures under different conditions
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Table 4 Highest temperature of rotor core

under different conditions

BT T D Bl / °C SCs i /
1EH 35.709 35.6
#£110.1 mm 36.015(0.85%) 36.6(2.80%)
1211 0.2 mm 39.285(10.0%) 38.7(8.71%)

215 0.3 mm 41.367(15.8%) 40.4 (13.5%)

Hh17) 3 mm 34.656(-2.95%) 35.0(-1.43%)
i S mm 33.749(-5.49%) 34.6(-2.80%)
Hh1E) 7 mm 32.866(-7.96 %) 33.9(-4.77%)

211 0.1 mm + i [7] 5 mm
210 0.2 mm+ %1 S mm
F111 0.3 mm +ffi ] 5 mm
210 0.2 mm + 1 3 mm
2101 0.2 mm+ 4l [71] 7 mm

35.951(0.68%)
38.466(7.72%)
39.245(9.90%)
39.419(10.39%)
37.621(5.35%)

36.1(1.40%)
37.9(6.47%)
38.8(8.98%)
38.1(7.02%)
37.2(4.49%)
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Impact of three-dimensional air gap eccentricity on rotor core temperature of
synchronous generator
HE Yuling, LEI Huan,ZHANG Wen, WANG Xiaolong, TAO Wenqgiang, BAI Jie
(Department of Mechanical Engineering,North China Electric Power University, Baoding 071003, China)
Abstract: The variations of temperature and loss of the rotor core before and after the radial air gap eccen-
tricity, the axial air gap eccentricity,and the axial-radial hybrid air gap eccentricity of synchronous genera-
tor are analyzed. Firstly, the hysteresis loss and the eddy current loss under normal condition and three
kinds of air gap eccentricity fault are analyzed,and the detailed expressions corresponding to each working
condition are derived. Then the three-dimensional finite element model of CS-5 generator is established.
The magnetic field and temperature field distribution of rotor core under different working conditions are
calculated. It is shown that the temperature of the rotor core under air gap radial eccentricity fault is higher
than that under normal conditions. With the increase of the radial eccentricity degree,both of the tempera-
ture and loss of the rotor core increase. The temperature and loss of the rotor core under air gap axial
eccentricity fault is lower than those under normal conditions,and the severer the air gap axial eccentricity
fault is, the more the temperature and loss decrease. Under the axial-radial hybrid eccentricity fault, the
temperature and loss of the rotor core change little compared with the normal situation, but the overall
trend is still increasing. Finally,experiment and simulation are carried out on the CS-5 prototype generator,

the simulative and experimental results are basically the same as the theoretical analysis.

Key words:synchronous generators;three-dimensional static air gap eccentricity ;loss;temperature of rotor core
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Fig.A2 Radial SAGE and Axial SAGE set up in experiment
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