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Influence of Asymmetrical Loads on Magnetic Field
Distortion and Power Angle of Turbo-generator

GE BaoHun, ZHANG Ze, HAN Ji<hao, TAO Da5un, ZHAO Hong-sen, WANG Li-un
( School of Electrical and Electronic Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: Large turbo-generator is an important part in power systems and its stability directly affects the safe
operation of the power system. On the basis of establishing two-dimensional electromagnetic field—circuit-motion
coupled time-stepping finite element model, the no-doad condition, rated load condition, and asymmetric operation
condition of a 1407MVA turbo-generator was further studied in the paper. Firstly, the paper analyzes changes in
different conditions and definition calculation method of flux density deviation angle under asymmetrical load of
generator. The variation law of the generator magnetic field is studied by the flux density deviation angle. The inner
power factor and power angle are calculated under the condition of asymmetric load operation. The paper analyzes
the change of inner power factor and power angle. The result indicated that turbo-generator not only the magnetic
field displacement happened but also the change of inner power factor, power angle happened. The simulation
results are consistent with the theoretical analysis. Therefore , it provides with certain theoretical basis for asymmetric
operation condition and fault judgment of the generator.
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