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Research on excitation harmonics and core saturation instability of transformer under DC disturbance
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Abstract: Excitation saturation of core is deepened when the transformer is subjected to DC invasion, which causes
excitation current to distort and harmonic components are increasing significantly. In this paper, the characteristics of
excitation harmonic and core saturation are studied, and a criterion for core saturation instability of the transformer DC
disturbance is proposed. Based on the principle of electromagnetic coupling, the state equation of transformer in AC / DC
hybrid mode is constructed, then the identification method of excitation current is studied based on port electrical
information. The harmonic of excitation current is analyzed and its variation law is summarized, furthermore, the
discriminating method of core saturation instability is studied by analyzing the saturation mechanism of the transformer
under DC disturbance. The electromagnetic characteristics of transformer are analyzed through calculation and dynamic
simulation experiment and the effectiveness of this method is verified, which provides a feasible method for
discriminating the saturation instability of core under DC disturbance.
This work is supported by National Natural Science Foundation of China (No. 51507027).
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Fig. 3 Saturation mechanism of transformer core
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Table 1 Parameters of transformer

HSHL il N
Mi%/Hz 50 —
¥ H Sw/VA 300 —
IR UV 220/60 —
THER /A — 0.1
e R /mm — 132x60x110
JE /(R YA I 4 375/105 —
JE/() 2 FLBE/Q — 4.3/0.2
i B g
/

.

— il
FLSE

B 4 TERMERE

Fig. 4 Simulation model of transform
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Fig. 5 Dynamic simulation experiment
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Fig. 6 Simulation results of B in core
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Table 2 Simulation and experiment results of THD
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